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An Introduction to PoliRural
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1. An Introduction to PoliRural

Rural areas are under pressure. Despite being home to more than a quarter of Europe’s
population and providing more than one fifth of all EU jobs, the old-fashioned image of
the rural idyll is seemingly no longer valid. Over the past twenty-five years, rural regions
have experienced a rapidly shrinking population as people, especially young adults, have
migrated to cities with the lure of better paid jobs, modern affordable homes and more
exciting lifestyles.
PoliRural is a H2020 research and innovation project designed to advance rural policy
development in the age of disruptive data and technologies in order to deliver a trusted,
scalable and transferable solution for policy co-creation. It brings together decision
makers, experts and rural inhabitants using advanced policy simulation tools to better
understand and tackle regional challenges, ultimately making rural areas and professions
more attractive and livable for established populations and recent or potential
newcomers.
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1.1.Methodology
PoliRural is organized in the following Work Packages:

Figure 1. PoliRural Work Packages.

PoliRural objectives are the following:
•

Objective 1: design a multi-governance policy innovation hub and
European ecosystem which strengthens the evidence base for
rural policy, making it truly participatory and forward looking;

•

Objective 2: measure prevailing attitudes toward rural policies
among regional stakeholders by combining survey research with
innovative text mining techniques that are both rigorous (can
produce accurate insights) and and versatile (can be used with
multiple online sources);

•

Objective 3: explore the future trajectory of rural development in
every participating region using a hybrid foresight approach
(quantitative plus qualitative), taking into account both historic
and current situation, and potential changes in policies, market
conditions, demographic situation, ICTs and the environment,
among other factors;

•

Objective 4: advance the understanding of rural reality as
perceived by existing rural populations and recent or potential
newcomers (new entrants), and use the newly acquired
knowledge to co-design tangible support mechanisms which
make rural places and professions more accessible, attractive,
equitable, resilient and competitive.
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1.2. PoliRural Concept

PoliRural overall concept is to create a reusable framework that draws upon
participatory principles, stakeholder knowledge, big data, original research and advanced
analytics to deliver more accurate foresight for rural regions, contributing to new and
enhanced policy interventions. PoliRural is conceived as a policy co-design exercise,
creating innovative tools, which culminates in the introduction of targeted measures
aimed at making rural areas and professions more attractive for established populations
and recent or potential newcomers.

Figure 2 PoliRural concept.

Key project results, such as methodology, the advanced text mining and simulation tools,
the output from text mining and simulation activities, research findings, policy
recommendations, interventions and best practices, are housed in an interactive Digital
Innovation Hub to provide a learning resource for other regions across Europe and the
world.
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1.3. PoliRural Pilots

PoliRural methodology is being tested in 12 regions covering Western, Eastern, Central,
Northern and Southern Europe plus Israel. The selection was guided by a desire to
include a wide spectrum of areas in relation to climate, geography, topography, economic
development, social and economic conditions. With such diversity, PoliRural can better
examine the impact and interplay of different influencing factors in various natural
environments and institutional settings.

Figure 3. PoliRural pilots.

One of the aims of the project is to capture the concept of rural attractiveness and how
it varies from one place to another.
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The pilots defined an overall mission, ambition, priority issues and
expected results with the help of hundreds of stakeholders –
comprising policy actors, rural communities, newcomers and experts –
who have pledged support to the project.
The objective of making rural areas in PoliRural pilots more attractive is
aligned with the Long-term Vision for Rural Areas, a European
Commission initiative to develop a common European vision for 2040. In
shaping this long-term vision, the Commission gathered the views of
rural communities and businesses via public consultations and
stakeholder-led events.
Through this collaborative process, the Commission created a wideranging vision and a comprehensive rural action plan to help rural
communities and businesses reach their full potential in the coming
decades. Four complementary areas of action emerged, embodying a
long-term vision from, by and for stronger, connected, resilient and
prosperous rural areas by 2040.

Figure 4. Long-term vision for rural areas.

In PoliRural, we are applying an “Action-Oriented Foresight” approach to
produce an actionable set of results that must be endorsed by rural
beneficiaries to get credibility and fairness before they can get adopted
by policy actors with the wherewithal to mobilise funding and implement
new measures. The foresight process is explained in more detail in the
next Chapter.

Page | 7

D7.12. Toolbox

In sum, PoliRural is working on several dimensions that are very relevant for rural areas,
as shown in the Figure below:

Figure 5. PoliRural dimensions.
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Action Oriented Foresight for
Rural Development
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2. Action Oriented Foresight for Rural Development
2.1. Introduction
Foresight has a long history and has constantly evolved over the years. Arguably its
earliest manifestation was by the Japanese government who developed the DELPHI
Method to help set it National Research Agenda.
In the 1990s, the European Commission (EC) set its FAST program for Forecasting and
Assessment in Science and Technology. The European Commission replaced FAST with a
dedicated foresight unit in the Directorate-General for Research and Innovation (DG RTD).
This unit financed a foresight program as part of the Framework Program, which
supported the adoption of Foresight by public administration at regional level, and by the
private sector at company or sectoral level, across the EU and its member states. This was
a time of considerable innovation in Foresight, where it tried to go beyond its roots in
long term planning for S+T investment, to address the much broader long term planning
challenges of EU, Member States and regional development.
The FS unit in DG RTD was eventually disbanded, and Foresight was integrated as a
standard management practice in all units of the Framework program and all DGs of the
European Commission, supported by the Joint Research Centre (JRC), and the Panel for
the Future of Science and Technology (STOA). At the same time, the EC encouraged all
member states, regions, business associations and companies across the EU to adopt
Foresight as part of the machinery of government in order to improve strategic planning
and management processes.
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Foresight presents different challenges depending on who is doing it.
This must be reflected in the methods and processes adopted by the
leadership team, to ensure its successful implementation.
Regional and sub-regional administration has an orchestration challenge
in the sense that it must commandeer and coordinate inputs from actors
over which it has no control (actors such as the EU, national government,
development banks). This has been the case for a long time, but now the
regions face new challenges:
•

Increased urgency for action on climate, energy, renovation,
conservation,

biodiversity, water

quality, habitats, a just

transition, among others;
•

Targets to meet in 2030, 2040, 2050...;

•

A need for data on Carbon, Methane, GHG more generally,
electrification, biodiversity, natural capital, among others.

According to Long-term Vision for Rural Areas, the rural regions are
where all policies come together, not just agriculture and rural
development. In this context:
•

The rural regions must now influence policies for climate and
energy, transport, industry, commerce, telecommunication,
research, education, health;

•

To do this it will need technical assistance just as cities and
municipalities have been getting for the last decade or so;

•

They will have to help ENSURE adequate financing for policy
measures in rural areas (LEADER funding has already been
reduced);

•

They now need to reinvent local governance, beyond Local Action
Groups (LAGS), and Community-led Local Development (CLLD),
beyond pilots to ENSURE SCALE-UPS.
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2.2. Foresight in PoliRural

The representation of foresight in PoliRural changed multiple times. At the outset, it was
conceived in a very linear fashion on the present-future-present continuum. Strategic
foresight occupied the first two stages that correspond to pilot work packages four
(present) and five (future). The third stage was reserved for another methodology mission oriented innovation. Later on, the concept was made more concrete by the
addition of specific tasks e.g., design thinking, system dynamic modeling. However,
activities that are considered to be part and parcel of a typical foresight exercise were still
missing. This meant that foresight according to our representation was foresight in name
only.
The third iteration changed that. The present-future-present concept gave way to a more
intuitive staged approach: pre-foresight, foresight, post-foresight. Typical foresight
activities (e.g., drivers’ analysis, deep dives, vision building, roadmapping) are now clearly
visible in the master diagram. Mission oriented innovation is no longer viewed as
something separate to the process. One of the purposes of foresight is to determine what
growth means for a region. In our 12 pilots, the general mission is to support sustainable
future growth. What this means in reality will differ from one region to another and may
break down into subsidiary missions, but that is the overall goal.
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A. Pre-foresight
This phase included the following tasks in PoliRural:
•

A1. Developing an initial ambition: once each region assembled
a coordination team, it was time to select a general theme and
define an overall ambition for the pilot. This led to the production
of pilot fiches a collection of 12 case studies that set the context
for the regional foresight activities.

•

A2. Identifying key beneficiaries and actors: typically, as the
foresight “proper” proceeds, the involvement of actors increases.
When we think of actors, we think mainly of public sector
stakeholders with a role at EU, national, regional or sub-regional
levels, who are responsibilities for (inter alia): cohesion funding;
CAP

payment;

assistance

to the

agri-food

sector;

rural

development and rural tourism; Infrastructure development
(roads, rail, ports, airports); entrepreneurship development;
circular economy and bioeconomy. Beneficiaries, on the other
hand, are those who live in the region, those who work there,
those who visit the region for whatever reason, those who invest
in the region. In other words, they are individuals, communities
and businesses with a direct stake in the future of the region. So
far, we have relied on them to understand real needs,
opportunities and conditions for success in the region. Examples
of beneficiaries include but are not limited to: farmers’
associations or agricultural chambers; associations or groups
representing young farmers; various chambers representing
commerce or tourism; business associations; country-women’s
associations;

associations

representing

part-time

workers,

seasonal workers or refugees; membership-based organisations
dealing with poverty, ageing, homelessness etc.; environmental
associations and similar orgs interested in natural capital;
•

A3. Understanding the region: this activity includes global
drivers analysis and identifying policy events and deadlines;

•

A4. Developing an Implementation Plan: the preceding
activities generated enough information for pilots to create a
tentative foresight Implementation Plan. The document is
essentially a schedule of planned activities divided across three
foresight stages: pre-foresight, foresight, and post-foresight;

•

A5. Creating a preliminary statement of purpose: a short
document setting out goals to be addressed by each region and
explaining the motivation for the overall ambition.
Page | 13
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B. Foresight
This phase included the following tasks in PoliRural:
•

B1. Understanding change: foresight is about understanding
change, how it happens and what causes change. It is therefore
fitting that this stage starts with an eponymous task. Some issues
require closer inspection. This is especially the case with megatrends which usually require a degree of localisation. Drivers like
climate change, digital transformation and urbanisation may
need to be interpreted locally so that their real significance is
apparent and they don’t get dismissed as someone else’s
problem. To support the work of the regional teams and lighten
the burden of work required to develop high quality inputs
needed to adequately facilitate the above-mentioned tasks, a
number of guides, inventories and other resources were (and
continue to be) produced. These include:

•

o

A compendium of POLIRURAL foresight actions (for
knowledge sharing);

o

A compendium of Regional Evaluation Reports;

o

A STEEPV Inventory of Drivers of Change;

o

A Guide to Deep Dives on the Regional Response to COVID;

o

A Guide to Deep Dives on CAP Reform (with a focus on
farm incomes and prosperity);

o

A Guide to Deep Dives on the Green Deal.

B2. Setting priorities: The goal is to move from a long list of
factors (such as those identified in the STEEPV inventory) to a
priority list of key localised trends. The ranking activity will help
pilots identify the level of urgency of different issues, as well as to
see what issues are actionable at local, regional and national
levels.

•

B3. Inventory of policy options: the aim of this activity is to
identify international good practice examples of policy measures
that could address prioritised issues. This will help pilots innovate
without reinventing the wheel while learning from others’
mistakes and successes;
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B. Foresight
This phase included the following tasks in PoliRural:
•

B4. Elaborating the Vision: the vision is more than a simple
statement. It is suggested that the vision contain the following
elements:

•

o

The vision statement;

o

The list of policy challenges;

o

A narrative explaining how these challenges were chosen,
alternatives considered, and choices made and how these
are expected to combine to realize the vision;

o

The lists of KPIs associated with each of these challenges,
indicating their current values, and targets to be achieved
on the basis of the action plan.

B5. Defining the Action Plan: the role of the action plan is to
explain what measures must be taken to address each of the
policy challenges featuring in the vision. For each challenge one
can include the following elements:
o Descriptions of each challenge;

•

o

Lists of measures needed to address each challenge;

o

Narratives outlining the intervention logic for each
measure, explaining these are expected these to
contribute to achieving the overall policy challenge.

B6. Defining the Roadmap: the role of the roadmap is to indicate
the phasing of measures, assign responsibility for ensuring their
delivery, and provide a good basis for the monitoring of progress
over time. It is suggested that this includes the following main
elements:
o The list of measures;
o

The source of financing (regional, national or EU programs
and mechanisms including PPPs);

o

The phasing of the measure, and any relevant temporal
constraint;

o

The regional authority or authorities competent for
designing the detailed measure, passing relevant
legislation, and mobilizing the required resources.
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C. Post-foresight
This phase included the following tasks in PoliRural:
•

C1. Monitoring Committee Setup: establishing a Monitoring
Committee is the start of implementation. Its role is to check
whether the Action Plan is implemented. It may propose revisions
based on the examination of results and an assessment of
whether targets have been reached.

•

C2. Regional communication and dissemination: The success
of a foresight initiative depends on the existence of a proactive,
well-crafted and targeted communication strategy to disseminate
results and secure the buy-in from more actors. This entails a
sufficient investment of resources in different communication
tools, including publicity materials, a website, social media and a
launch event. Presentation of the results to high-level policy
makers is critical. Securing this level of interest may unlock both
political will and resources necessary to implement the results.
Production of policy briefs that summarise key findings and
recommendations for policy makers will be highly beneficial for
this final step.

•

Figure 6. Integrated foresight framework followed in PoliRural.
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1.3. Conclusions

In conclusion, foresight is:
•

A strategic management tool;

•

A planning tool;

•

A change management tool (new thinking, new vision, new policies...);

•

A structured approach to co-creating the future (stakeholder engagement);

•

A social process (at every stage you must decide who, when, how, why).

Foresight process should include measures to ensure:
•

The endorsement of the vision and action plan by beneficiaries, without which
the action plan and recommendations, have little or no legitimacy or political
weight.

•

The adoption of the package by the actors. By those in public administration who
must follow up on and ensure the implementation of the measures. They reside
in various agencies and authorities and levels of governance.

•

The appointment of monitoring committee, to ensure that the ‘package’ is not
forgotten and to remind those in power of their commitment to ensure
implementation.
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To learn more about Action Oriented Foresight for Rural Development, including the
showcase of preliminary results of its implementation in 2 PoliRural pilots
(Monaghan and Gevgelija-Strumica), view the video below:
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Semantic Explorer:
A Text Mining Tool for Smart Research
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3. Semantic Explorer: A Text Mining Tool for Smart Research
3.1. Introduction

One of the objectives of PoliRural is to bring
solutions to policymakers in order to
support rural areas in responding to
contemporary challenges. In this context, a
Semantic Explorer (Semex.io) tool was
designed for the project, with the objective
of providing support to researches involved
in Foresight, System Dynamics Modelling
and Policy Evaluation. The tool allows to
reduce the cognitive load related to tasks
that are essential to policy processes, such
as Foresight and Policy evaluation.

It is an open-source web app tool based on
cutting edge Text Mining (TM) technology,
capable of extracting information from
unstructured data and displaying the
results through

graphical and textual

outputs. TM uses complex algorithms and cutting-edge technologies such as Artificial
Intelligence and Machine Learning to detect patterns in vast amounts of text. Natural
Language Processing (NLP) transforms text into numbers which then can be processed
by the computer to gain insights out of the data.
Thus, it is possible to analyse the immense amount of information available online,
such as scientific papers, large collections of libraries and archives, social media, etc. TM
can for instance evaluate the sentiments of discussions in social media regarding a
certain policy; summarize long texts; find patterns and dependencies in vast amounts of
text; categorize text by locations and/or by topic, etc. The current tool is based on NLP
functions including Topic Extraction, Named Entity Recognition and Sentiment Analysis.
Through these NLP processes users can access analysed text and visualize the result
through effective graphical representations.
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3.2. Brief Description of the System Workflow and Core Functionalities
The core of the Natural Language Processing (NLP) system consists of 3 main processes
- topic extraction, named entity recognition and sentiment analysis as shown in Figure
below:

Figure 7. Main processes of the NLP system.

3.2.1. Text Extraction
Web page links are entered by PoliRural partners. The system crawls these pages, extracts
text and stores them in Elasticsearch database. We can process regular web pages,
various types of text documents (pdf, .doc, …) and also process the streams from social
media (e.g., Twitter).

3.2.2. Topic Extraction and Modelling
It is the most complex NLP task in the system. It is a multi-label classification problem.
We are using a restricted list of topics which can be assigned to the text. It can be broken
down into smaller tasks here described in Figure 8.
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Figure 8. Topic extraction.

3.2.2.1.Keyword extraction
The most important words or noun phrases are identified in the text. Graph-based
TextRank algorithm1 (based on Google’s PageRank algorithm which was proposed to
analyse the link structure of web pages) was selected as the best method to extract a list
of keywords from the text. These keywords can also be later used for summarizing the
text.

3.2.2.2.Topic similarity comparison
Extracted keywords are compared to a list of topics and most similar topics are selected.
The comparison is done by Word Mover’s Distance2 (WMD) algorithm which is one of the
most accurate algorithms available to semantically compare documents. We optimized
the performance WMD algorithm itself and took advantage of multiprocessing to gain the
best speed performance. The topic similarities are computed in word embedding space.
We adapted available pre-trained fastText models which were trained large with corpora
from Common Crawl and Wikipedia data3. Because of performance these models were
reduced down to improve the performance and RAM usage - the models contain only 100
000 - 200 000 most used words for every language and these words are in lemmatized
form to be able to deal with high inflected languages (e.g. Slovak, Czech, Polish).

1

"TextRank: Bringing Order into Texts."https://web.eecs.umich.edu/~mihalcea/papers/mihalcea.emnlp04.pdf.
"From Word Embeddings To Document Distances."http://proceedings.mlr.press/v37/kusnerb15.pdf.
3
"Word vectors for 157 languages · fastText." https://fasttext.cc/docs/en/crawl-vectors.html.
2
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3.2.2.3.Subtopics exploration
The system allows users to explore topics which were extracted directly from the text and
in addition it also gives the possibility to explore further topics which are semantically
similar to those extracted. This is done using domain specific word embeddings model
(trained language model where the words having the same meaning have a similar
representation) which links semantically similar words and topics. Also, relations from a
multilingual thesaurus containing a general terminology for the environment can be used
to find related topics.

3.2.3. Named Entity Recognition (NER)
It is the identification of real-world entities such as persons, organisations, locations and
others (we can identify 19 different categories of entities). Accuracy of NER is highly
dependent on the annotated datasets. Big human annotated datasets (e.g. OntoNotes
with almost 1.5M English words4) exist only for larger languages (such as English, Dutch,
Greek) but entities can be trained also on datasets generated from Wikipedia data5 - in
this case only 3-4 entity types can be identified (Person, Location, Organisation and
Miscellaneous). Extracted entities can link the text to specific geographic location, to an
organisation or concrete persons.

4

"OntoNotes Release 5.0" https://catalog.ldc.upenn.edu/LDC2013T19.
"POLYGLOT-NER: Massive Multilingual Named Entity ...." 14 Oct. 2014, https://arxiv.org/abs/1410.3791.
Accessed 13 May. 2020.
5
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3.2.4. Sentiment analysis (opinion, emotion)
It is a technique used to identify or classify the polarity of text. The opinion polarity can
range from negative (-1), through neutral (0) to positive (1). Correctly classifying sentiment
is a challenging task if compared with human judgement. Human raters typically only
agree about 80% of the time, so even when the raw accuracy of automated sentiment
analysis is below perfect, statistically, it can be almost as good as human analysis6,7. The
methods used for sentiment analysis can be based on a dictionary of polarity words or
training a machine learning or deep learning model. Dictionaries can be manually
collected by humans or automatically generated. The accuracy is dependent on the data
used. Not much training data sets is available to train the models (mostly various reviews
are used) and even the data for testing the models is scarce (this is a problem for almost
all non-English languages). The best available methods for sentiment analysis were
implemented (polyglot8, VaderSentiment9 and deep learning with LSTM). To be noted that
these libraries are not policy specifically.

6

"How Companies Can Use Sentiment Analysis to Improve Their Business - Mashable." 19 Apr. 2010,
https://mashable.com/2010/04/19/sentiment-analysis/
7
"Recognizing
Contextual
Polarity
in
Phrase-Level
Sentiment
Analysis"
http://people.cs.pitt.edu/~wiebe/pubs/papers/emnlp05polarity.pdf
8
"Building Sentiment Lexicons for All Major Languages" 23 Jun. 2014, https://www.aclweb.org/anthology/P142063.pdf
9
"VADER: A Parsimonious Rule-based Model for Sentiment Analysis of Social Media Text"
https://www.aaai.org/ocs/index.php/ICWSM/ICWSM14/paper/download/8109/8122
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3.2.5. GEMET (General Multilingual Environmental Thesaurus)
Semex.io uses a predefined thesaurus called GEMET. This thesaurus was
developed by the European Environment Agency (EEA) and the European
Topic Centre on Catalogue of Data Sources (ETC/CDS) as an indexing,
retrieval, and control tool.
It contains more than 5000 topics in 37 languages. Topics have
hierarchical relationships (broader and narrower terms) and “related
term” relationships. In Semex, we choose the topics from GEMET
because it was conceived as a “general” thesaurus, aimed to define a
common general language, a core of general terminology for the
environmental sector, which is closely related to our main topic of
interest, rural areas.
The Figure below, extracted from the ´Topic Explorer´ functionality,
represents topics and subtopics from GEMET related to ‘common
agricultural policy´.

Figure 9. Topics and subtopics from GEMET related to ‘common agricultural policy’.
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3.3. The use of Semantic Explorer
Semantic Explorer (Semex.io) tool is the gateway to a large library of more than 4000
documents related to European rural areas. Sources have been gathered by PoliRural
Pilots ensuring a high level of expertise in rural related topics and wide geographical
representation with 12 Pilots located in different parts of Europe and Israel. The scientific
articles, technical reports and policy related documents collected relate to the needs of
PoliRural areas as well as to the local, regional, national and European policies.
Semex.io has been designed with the following scopes in mind:
•

To be of support to researchers and facilitators preparing inputs for use in a
Foresight exercise;

•

To bring valuable inputs in support to researchers involved in System Dynamics
Modelling (SDM) activities and to help researchers involved in policy evaluation.

Semantic Explorer can be accessed through its frontend application at www.semex.io or
via open API at this link.

Figure 10. Basic functionalities of Semantic Explorer (www.semex.io).
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3.3.1. Library
The Library section gives users the possibility to access the documents contained in the
Regional Library displaying basic information such as Language, size, created at, updated
at, etc. By clicking on the link of the document the user can access it in its original
destination as a normal link. On the top left of the page the Filter link gives access to a
menu for simplifying the research of specific documents.

Figure 11. Semantic Explorer Library Section.

User can filter the library by: Status, Language, Source size, Source type (most of the
sources will be found in General type), Content type, Owner, Region, Created and
Updated date, among others.

Figure 12. Semantic Explorer Library Section (filters).
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3.3.2. Sentiment analysis histogram
The sentiment analysis histogram is a visual representation of the results from Topics
and Keywords extraction from one source. The histogram bars show the number of
occurrences for the 40 most recurrent topics or keywords.
The various colours represent the sentiment polarity (-1 to 1) for each topic with full red
indicating a very negative sentiment and full green very positive sentiment. Polarity is preset with an interval of 0.5, but it is possible to change it in the left menu in the Polarity
interval option to have more granularity.
Users can click on a specific bar and a specific polarity, as defined by the colours, to see
the related paragraphs by scrolling down underneath the histogram.
Users also have the possibility of searching in a specific text thanks to the upper bar that
allows to free text search. On the left menu there are various other possible filters that a
user can try.

Figure 13. Sentiment analysis histogram.
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3.3.3. Curated Reading List
The idea of creating a Curated Reading List (CRL) section is the result of active dialogue
between text mining developers and other partners of PoliRural project. In particular, the
idea of having a repository for interesting sources rose from the necessity in Foresight
activities of going through a big amount of literature to prepare workshops such as the
Deep Dives. Curated Reading Lists can therefore be collections of sources about a specific
area of interest. The system provides, not only the possibility of storing sources in a
determined repository accessible whenever, but also the aggregated analysis such as
summary, Topics, NER, Keywords, Wordcount and extracted URLs.

Figure 14. Creating a Curated Reading List in Semantic Explorer.

There are various ways to create Curated Reading Lists in semex.io. A CRL can be created
with sources that have been previously uploaded in the Library or with completely new
links to new sources. It is also possible to create CRLs from various sections of the website
and in particular from:
•

Library;

•

Search results;

•

Reading List.
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3.3.4. Analytics – Polarity Score
The polarity score section is a visual representation of the contents of semex.io entire
library. The right panel displays a histogram with 4O bars, which are the most recurrent
topics or keywords in the Library. The various colours represent the sentiment of the text
with the red colours indicating negative polarity and green colours suggesting positive
sentiment. It needs to be specified that sentiment analysis has been developed and
extensively experimented by businesses to detect customers satisfaction and therefore
show some limitations in handling text related to policy making which usually contains a
rather diplomatic language. All things considered, almost every bar in the histogram
contains a small red section which represent the negative sentiment of the text which is
available for visualisation by clicking directly on the bar and scrolling down.
Through the left panel a user can apply some filters and modify some of the aspects of
the histogram. With the ‘Polarity scope’ it is possible to choose between Topics and
Keywords. As already explained, Keywords are the most important words extracted from
the text through the Graph-based TextRank algorithm, while to get Topics the system
compares the above said Keywords to a set of topics defined in GEMET thesaurus and
determines the most appropriate. Thus, keywords are words present in the text while
Topics are mostly not present. Moreover, a limit of using a specified thesaurus is that it
might miss some new words and topics.
For example, GEMET does not include emerging topics such as COVID, ‘Green Deal’ and
other recent concepts which were not in use when the last update of GEMET was done.
The ‘Polarity interval’ option allows to add more or less granularity in the sentiment
analysis and to choose between 4 different options. Users might be interested in verifying
the differences between ‘positive’ vs ‘negative’ or more fine-grained evaluations like very
positive, slightly positive, very negative, slightly negative etc…

Figure 15. Semantic Explorer polarity score.
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3.3.5. Analytics – Topic explorer
Topic explorer is a semantic tree representing nodes labelled with relations, topics and
Subtopics within semex.io thesaurus (GEMET).
For humans it can be easier to find a specific field of interest in these hierarchically
structured lists of topics for the following reasons:
•

Relations of the topics help us to find the specific topics we are interested in faster
(browsing the thesaurus);

•

We can visualize the relations of the topics which can help with finding similar
topics which also describe the area of our interest (topic explorer in Semex);

•

The thesaurus is a closed set of topics and it’s easier to orientate in a limited
number of topics.

By clicking on one of the topics the system generates a new tree with new subtopics
associated. Topics and subtopics are linked to specific sources in our Library. The icon
indicates that a topic is linked to one or more sources displayed in the left ‘Topic
documents’ panel.
It is possible to search for a specific topic through the ‘Search topic’ menu on the top right
of the screen. The Topics history panel gives the possibilities of looking into search history
and go back or forward to some of the user’s visualisations. The icons on the top left allow
user to customize the graphical settings of the semantic tree.

Figure 16. Semantic Explorer topic explorer.
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3.3.6. Social media tracking
The Social Media section displays the results of continuous streaming of messages from
Twitter with information related to PoliRural research topics. Messages are streamed
based on specific Twitter users that are particularly active in PoliRural research field, as
well as on the basis of specific hashtags such as #CAPreform, #EUFarm2Fork, #EAFRD,
#Greendeal, among others.
The Social Media section is accessible from the top menu by clicking on social media. The
left panel allows user to add filters for narrowing the results. It is possible to select a
Language as well as the possibility of choosing between Topics or Keywords (differences
between these possibilities are explained in page 6 and 22 of this guide). It is also possible
to choose between various polarity intervals in order to visualise more in detail the
different polarities. In social media, an important filter is the Date field since from
December 2020 the system is streaming particular Twitter users and hashtags. Before
this date the system was streaming Tweets based on the thesaurus, but the results were
not always related to PoliRural field of research.
The right panel displays the results. It is possible to insert some free text in the Analyze
bar to visualize the Topics/keywords that are related. The bar chart shows the number of
Tweets and the various colours represent the polarity (Green: 1 to 0; Red 0 to -1). It is
possible to visualise the related Tweets by clicking on one of the bars and on a particular
polarity. By clicking on the red section of the bar the system will show the negative related
messages.

Figure 17. Semantic Explorer social media section.
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To learn more about the use of Semantic Explorer, view the videos below. In addition,
you can learn more about how to use Semantic Explorer in this User’s Guide.
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System Dynamics Modelling for
Enhanced Rural Planning
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4. System Dynamics Modelling for Enhanced Rural Planning
4.1. Introduction
The PoliRural project is a pioneer in the use of System Dynamics Modelling (SDM) for
Regional Foresight. The first System Dynamic Model (SDM) was developed while the
internet was just getting established. Several studies investigating the use of SDM in the
12 regional Foresight exercises of the PoliRural project were conducted. In addition, some
preliminary findings have already been made public.
The development of a basic System Dynamics model for rural areas, based on 8
interconnected modules with over 300 parameters, is one of the most significant results
to date. On the basis of discussions with the 12 regionals Foresight leadership teams, this
has been modified to meet the needs of each region.
Clearly it is neither practical nor feasible for a general group of users to work with a
complex model containing more than 300 parameters. So, we have proposed creating a
series of relatively simple windows on the general model, composed of 3 layers
(Figure 18). It has provided as an example of how one might approach exploring policy
options for the development of rural tourism.

Figure 18. PoliRural SDM (layers).

The first layer corresponds to a set of model parameters that reflect the performance
of the system. We refer to these as the KPIs. The second layer consists of parameters
that reflect the internal workings of the system. The third layer is made up of a set of
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parameters whose values correspond to different policies and policy choices. In this way,
the user is presented with a simple window on the model, which largely remains in the
background interface that allows him or her to make policy choices see their effect on the
working of the system and the impact this all has on the system as measured by the KPIs.
In this way, the user is presented with a simple window on the model, which largely
remains in the background. interface that allows him or her to make policy choices see
their effect on the working of the system and the impact this all has on the system as
measured by the KPIs. In this sense, users will be able to use this to compare different
policy choices, how different policies interact with each other over time, and how different
policy mixes will affect the evolution of the KPIs over time.
The main objective of SDM work in PoliRural is to determine where and how SDM can
significantly improve regional planning and foresight analysis for rural areas. In order to
gain a better understanding of the potential for the application of SDM in its regional
foresight and develop improvements for the future, the PoliRural consortium gathered
as much feedback as possible from these experiments.
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4.2 Designing an experiment based on System Dynamic Modelling in PoliRural

PoliRural SDM Model serves as the starting point in terms of modeling. In this document,
a collection of models is presented, which was modified from the template to 10 pilot
regions. There are two exceptions to this rule. The lack of relevant data prevented the
construction of the Mazowieckie model. Due to the very specific dynamics present in
Flanders, the model was built from the ground up, not using the template, but rather a
modest new model that dealt with land usage in the area.
Regarding the 10 pilot locations, they all followed the same procedure. This included
calibrating the template after filling it with data and customizing it to local dynamics. An
initial scenario named Baseline, was created after the models had been modified and
calibrated to local data. The baseline scenario did not take into account any modifications
to the working assumptions, rendering it as a "no action scenario" to contrast with the
ones that will be generated by users.
The goal of the experiment was to minimize the difficulty of working with the entire
model by limiting the range of action. The Statement of Expectations and the Policy
Scenarios sections of the experiment design and documentation process are both
included in the compendium of POLIRURAL foresight actions.
Lastly, the purpose of the statement of expectations was to encourage the pilots to
consider the experiment's objectives and focus on how they planned to conduct and
document it. In accordance with the action plan and the issues identified in it, policy
scenarios involved selecting a list of variables to be use in the experiment. Due to the
control variables provided by the previous rounds, pilots could create scenarios and KPIs
to measure the impact and compare it with the baseline. In this sense, they were
prepared to utilize the tool.
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4.3 The use of System Dynamics Modelling

This section describes the functional description of tools intended for users in the process
of developing policies, strategies, or foresight analyses. Furthermore, it also provides the
implementation example of this functional description.

Functional description
This tool is intended for end users who are engaged in the process of developing policies,
strategies, or foresight analyses. Before using the program, users don't need to have a
lot of technical expertise.
The user is presented with a screen that features a header area that identifies PoliRural,
a menu bar with the option to select which model the users wish to explore as well as a
visual tile-grid of the same models, offering a brief explanation of each region/model, and
a button that takes the user to the same place in the application as selecting the model
from the drop-down menu. The tool's landing page is accessible via the PoliRural Digital
Innovation Hub (Figure 19).

Figure 19. The landing page shows a "tile" for each model that has been developed in PoliRural.

When a model is activated, the user is presented with a “wizard” dialogue box. Each pilot
has selected a limited number of input parameters (+/- 10) that they wish to modify when
executing their models. These parameters are on first run presented to the user one at a
time along with a title, a short description/definition of the parameter and a help-text that
provides additional detail and metadata about the parameter, its permissible range etc.
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The model can be run when every stage has been finished. Working with
the single-screen interface, where all controls are available/visible on the
screen at once, may be more convenient for users who are accustomed
with the model. By clicking the "X" in the dialogue box's upper-right
corner to close the wizard, users can change to this mode.

Figure 20. Models can be executed in tow modes: a step-by-step wizard that can be used
to learn the tool for beginners as well as a more advanced single-screen interface where all
parameters can be modified and tested.

A model will be executed with its current parameters when it is run or
when the user chooses to see the model in advanced/single-screen
mode. This will be the default settings set at the time the model was
created, barring any alterations made by the user. In the same way, pilots
have chosen a number of parameters they wish to configure, they also
have chosen a small set of indicators that they wish to display in order to
assess the impact of changing the input parameters of the system
dynamics simulation.
The output from these indicators is shown in 2D line charts as well as in
a table with one column per output indicator and one row per time step
in the model. The time-step is a preconfigured part of the model that is
not open for the user to modify.
In advanced/single screen mode, the user interface is split in two vertical
columns with a shared navigation bar on top.
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The left quarter of the screen is reserved for the column containing
controls that allow input parameters to be manipulated. At the top of this
column, there are three buttons to:
1. Switch to wizard mode;
2. Hide detailed help texts (see impact in Figure 21 below);
3. Reset input parameters to their default state.

Figure 21. As users get more comfortable with the tool, the additional help texts may
optionally be hidden.

The right column consists of three adjacent “tabs” whereof the default is
“Results”; the output from model execution. This section contains a
responsive grid that changes the size and number of chart tiles per row
according to the width of the browser. That way, the application
maintains readability at different screen sizes and across different units.
On top of this column there are also three buttons to:
1. Run the simulation and update all the graphs.
2. Compare the current simulation to a saved scenario (see
description of saved scenarios below).
3. Download the results of the model execution as an Excel table
(the download contains ALL model outputs, not only the selected
indicators).
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Figure 22. The results of model executions are visualized as line charts showing the change
of values over time as well as tables.

The second tab in the right column is called “Saved scenarios”. Here, it is
possible save the state of any user specified model execution
parameters and give them a name, e.g. “Planning scenario 1, investments
into rural broadband” or similar. This enables the use of the SDM-tool for
scenario evaluation.
Any two scenarios can be displayed against each other, enabling users to
see the relative impact of one set of input parameters and another.
Parameters may sound overly technical, but these correspond to policy
options or development trends that policy makers, strategists and
analysts seek to impact, capitalize on or avoid. Therefore, this is an
important feature of the tool.
Any number of scenarios can be saved. In the current release, scenarios
are saved to the user’s computer browser cache. In future releases
scenarios may be shared among users and stored persistently on the
server-side.
The third tab, “Available model parameters” lists the parameters that are
available for the model. At the time of release, it shows three columns:
•

The first column provides the name of the parameter as it must
be specified when passing parameters to the model execution.

•

The second column identifies the measurement unit for the
parameter (or dmnl, if no meaningful/known unit).

•

The third column identifies the equation or default value of the
parameter.
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The table lists all parameters, including but not limited to the +/- 10
parameters selected by each pilot.
•

The first column provides the name of the parameter as it must
be specified when passing parameters to the model execution.

•

The second column identifies the measurement unit for the
parameter (or dmnl, if no meaningful/known unit).

•

The third column identifies the equation or default value of the
parameter.

Figure 23. All the parameters and equations that are used in the model are available under
the tab "Available model parameters".

By clicking the "Download" button located beneath each chart will allow
users to export the chart's contents as bitmap graphics in the PNG file
format. The table's download option is always visible at the top of the
page. As previously stated, pressing that button will download to an Excel
file the output from every model parameter for every time step in the
model.
Graphics may easily be used in presentations and reports and the
exported table data may be used for further analysis and processing in
desktop statistics or spreadsheet applications like SPSS. R or Excel.
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Implementation Example
When it comes to implementation, there are two examples that Polirural can provide
which are SD for the Central Greece region and SD for the Apulia region.
a. SD for the Central Greece region

In order to fully utilize the many important regional strengths, including tourism, SD for
the Central Greece region concentrated on improving training opportunities, digital &
innovation skills, especially in the agri-food sector (e.g., smart farming, ICT skills), and the
development of collaborations between regional/national actors.
As for the System Dynamic Model (SDM), the team started by initially collecting data which
can be seen based on the table below. They provided a long time series of statistical data
that were deployed which are relevant to population, employment, education,
agriculture, natural capital, and quality of life. For its implementation in Greece, PoliRural
focuses on two sectors: development of the tourism sector and acceleration of
digitalization in agriculture, as explained below.

1. Development of the tourism sector
Control parameters - Policy Scenario
1.

Vocational training

Display parameters
1.

Unskilled workers

Percentage of population attending vocational
training

2.

Vocational training students

3.

Total jobs in the tourism sector

2.

4.

Total rural population

Percentage of population to be covered by
broadband after broadband campaign

5.

Newcomers

6.

University students

3. Time to complete broadband campaign

7.

Service jobs

Time to complete broadband campaign in years
after 2023

8.

Tourist visitors

9.

Total regional employment

Broadband coverage objective

4. Attraction ratio objective for tourists

Percentage of tourists coming to Central Greece
yearly
5. Time to complete tourism campaign
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The table below provides insights regarding what the action plan is based on. The control
parameters provide insights into the policy scenario with a short description for each
number. Whilst the display parameters demonstrated the list of issues that this scenario
could address.
Furthermore, PoliRural provided examples of inputs and graphs to observe trends in
various display parameters.

2. Accelerate agricultural digitalization
1.

Control parameters - Policy Scenario
Vocational training

Display parameters
1. Unskilled workers

Percentage of population attending vocational training

2. Vocational training students

2.

3. Total regional employment

Broadband coverage objective

Percentage of population to be covered by broadband
after broadband campaign

4. Total rural population

3. Time to complete broadband campaign

6. University students

Time to complete broadband campaign in years after
2023

7. Service jobs

5. Newcomers

4. Investment into entrepreneurship and innovation

Diagramme
5. AKIS improvement

Diagramme

This table offers details on the assumptions made in the action plan. Insights into the
policy scenario are provided by the control parameters, which include brief descriptions
for each number. The list of problems that this scenario could solve was shown via the
display parameters. These are all made to accelerate agricultural digitalization.
Additionally, the conducted experiments offered graphs and input examples for
observing trends

in

several

display

parameters.

Finally,

in

regards

to

the

implementation’s impact in Central Greece, many SDM workshops were held with
stakeholders from academia that are interested in PoliRural. In addition, meetings with
regional authorities were conducted.
Generally, PoliRural SDM experiments conducted in Central Greece resulted in better
understanding of changes, which helps predict future development scenarios. Moreover,
experts and decision-makers will be able to recognize the trends that will impact
sustainable regional development in key industries like agriculture and tourism.
As for recommendations, SDM model in Greece could afford to provide additional
statistical data provide the potential to expand the model in other areas of interest, raise
awareness regarding this tool, through webinars and dissemination activities, adjust the
selection method for input and display indicators to the specificities of each area. Overall,
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it provides significant potential to assist in Rural Development planning and get insights
in how certain policy changes can influence the region
b. SD for the Apulia region

With the creation of the Strategic Plan, this implementation goal is to help regional and
local policymakers define the most effective lines of operation for implementing EU and
national strategic planning in Apulia. It also aims to advance the digitization of the
agricultural sector in rural Apulia by strengthening connections with research and
innovation and by encouraging learning and professional training of both new and
experienced farmers.
This process focuses on collecting statistical data about population, employment,
education, agriculture, natural capital, and quality of life.
Details on the presumptions used in the action plan are provided in the list below. The
control parameters, which give brief descriptions for each number, offer insights into the
policy scenarios. The parameters display the list of issues that this scenario could resolve.
All of them are designed to hasten the digitalization of agriculture.

The Digitalisation of the Agricultural Sector
Control parameters - Policy Scenario

Display parameters

1. Remote workers’ potential

1. Total service job

2. University education

2. Agriculture Jobs

Percentage of students starting university as a
fraction of students completing «school»
3. Vocational training

Percentage of students starting training as a fraction
of students completing «school»

3. Total Primary Sector
4. Jobs per tourism
5. Total employment
6. Total Regional Employment
7. Total Rural Population
8. Unskilled workers
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Simillar to the SDM for Central Greece, PoliRural offered graphs and input examples for
observing trends in several display parameters in Apulia such as total employment, total
regional employment, total rural population, and unskilled workers.
When it comes to discussing SDM for Apulia, several meetings were conducted, namely
training and meetings with stakeholders such as academia, political representatives, LAG
representatives, farmers, and agronomists. The SDM in Apulia will allow users to
understand which parameters have the greatest impact on changing the output based
on the model utilized.

To learn more about System Dyamics Modelling for enhanced Rural Planning,
including the explanation on how the SDM tool was built, how it works, and how it is being
used by stakeholders in PoliRural regions, view the video below:
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Mission-Oriented Regional Development:
Opportunities & Challenges
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5. Mission-oriented Regional Development: Opportunities
and Challenges
5.1. Introduction
The Mission-oriented Approach (MOA) has its origins in thinking about science and
technology and the design of research programs. Nowadays, it is also applicable to the
design of programs in other policy domains related to the health, education, the economy
and society, nature and the environment.
Much of research policy prioritizes the promotion of excellence, a nebulous goal that can
be measured in terms of citations in peer reviewed journals and Nobel prizes. This relies
on a justifiable belief in the idea that support for excellence in fundamental science will
trickle down to advances in technologies that will benefit the whole of society, outlined in
the 1945 report of Vannevar Bush entitled “The Endless Frontier” (Figure 24). It is
interesting to note that this 1945 report, which had a significant impact on the creation
of the National Science Foundation (NSF), provided arguments to fund curiosity lead
research in a way that was quite different from the mission-oriented approach that
emerged during World War II, that led to the Manhattan project, and later on space
related missions supported by the Mercury, Gemini and Apollo programs.

Figure 24. “The Endless Frontier” (1945).
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It is interesting that the Curiosity Lead Approach (CLA) emerged as an
effort to re-orient US research which had been mission-oriented and
defense motivated, to a peace-time mode where the need to respond to
treats from an identifiable ‘enemy’ was less urgent. Arguably, research
policy which was once dominated by the MOA, has since been dominated
by the CLA (although the MOA never vanished entirely), and we now see
a swing back to the MOA in EU research policy, also referred to as the
Impact Oriented Approach (IOA) or from a regional policy perspective the
Common Sense Approach (CSA).
EU Missions are a novelty of the Horizon Europe Research and
Innovation Programme for the years 2021-2027 and represent a new way
to bring concrete solutions to some of the greatest current challenges.
They have ambitious goals and will deliver concrete results by 2030.
EU Missions will support Europe’s transformation into a greener,
healthier, more inclusive and resilient continent. They aim to bring
tangible benefits to people in Europe and engage Europeans in their
design, implementation and monitoring. Each mission will operate as a
portfolio of actions – such as research projects, policy measures or even
legislative initiatives - to achieve a measurable goal that could not be
achieved through individual actions. The EU Missions are the following:
1. Adaptation to Climate Change: support at least 150 European
regions and communities to become climate resilient by 2030
2. Cancer: working with Europe's Beating Cancer Plan to improve the
lives of more than 3 million people by 2030 through prevention,
cure and solutions to live longer and better
3. Restore our Ocean and Waters by 2030
4. 100 Climate-Neutral and Smart Cities by 2030
5. A Soil Deal for Europe: 100 living labs and lighthouses to lead the
transition towards healthy soils by 2030
In addition, as referred before, in the Long-term Vision for Rural Areas,
four complementary areas of action emerged, embodying a long-term
vision from, by and for stronger, connected, resilient and prosperous
rural areas by 2040.
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New objectives and missions produced by the European Commission also include the
new common agricultural policy (2023-2027), that will be key to securing the future
sustainability of agriculture and forestry.

Figure 25. Common agricultural policy 2023-2027.

The European Commission has also adopted the European Green Deal, a set of legislative
proposals aimed at making the EU's climate, energy, transport and taxation policies
capable of achieving a net greenhouse gas emission reduction of at least 55% by 2030
compared to 1990 levels.

Figure 26. The European Green Deal.
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5.2. Connection of Mission-oriented regional development to Regional Foresight
The concepts of Mission-oriented regional development analysed in Subchapter 5.1.
must be reflected in regional Foresight, namely in the development of its vision, action
plan, and roadmap, as explained below.

Impact on the Vision
The vision should refer to very specific goals and explain the consequence of reaching
those goals. By way of explanation, it might contrast the current situation with the
intended situation, for example in 2030.

In terms of CAP reform or the Green Deal for example, the vision might refer to:
•

The creation of mechanisms for developing regional specific elements to be
included in the next policy cycle;

•

The creation of mechanisms for communicating these to appropriate actors in the
hierarchy;

•

The inclusion of such measures in the next CAP reform (implemented from
2027...);

•

The implementation of such measures from 2027 onwards;

•

The adoption of new powers by regional government to monitor and follow up on
their implementation.
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For coherence, it might put these goals in the context of goals and visions already outlined
at EU or National level. Dates or deadlines and numbers or KPIs to measure progress
must be specified. Those who lack confidence or courage in their ability to set such goals
can adopt and adapt those provided by the EU or international NGOs.

Impact on the Action Plan
This impact refers to all steps needed to achieve the goals referred to above. These need
to be specific and reflect reality. Doing so, provides a check on timelines and the efforts
required to achieve such goals. They should take account of the delays in decision making
by bodies that need to be involved, as well as the need to develop new skills and
capabilities by those bodies. These should include:
•

Feasibility studies, pilot projects and programs, cycles of design, implementation,
evaluation and re-design, iterated as often as needed, and as well as scale-up until
the goal is achieved;

•

Complete solutions, address issues such as legislation, training, finance, and
acknowledge the natural dynamics of adoption.

Impact on the Roadmap
The produced Roadmap must include the phasing of proposed measures, the assign of
responsibility for ensuring their delivery, and a good basis for the monitoring of progress
over time. In this context, specific measures and monitoring indicators must be included
to address EU Missions, common agricultural policy (2023-2027), and European Green
Deal objectives and targets.
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To learn more about Mission-oriented Regional Development, including case studies
from two PoliRural regions (Slovakia Region and Galilee) trialing the mission-oriented
approach, view the video below:
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Conclusion
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6. Conclusion
PoliRural Toolbox (D7.12.) presents PoliRural main concept, objectives, methodology and
pilots where this methodology is being tested. In addition, it also presents PoliRural main
topics and tools:
•

Action oriented foresight for rural planning (presented in Chapter 2 of this
document and in this Webinar (conducted on 13 June 2022);

•

Semantic Explorer: a Text Mining tool for Smart Research (presented in
Chapter 3 of this document and in this Webinar (conducted on 22 June 2022);

•

System Dynamics Modelling for enhanced rural planning (presented in
Chapter 4 of this document and in this Webinar (conducted on 13 July 2022);

•

Mission oriented regional development: opportunities and challenges
presented in Chapter 5 of this document and in this Webinar (conducted on 19
July 2022).

Additional information about PoliRural Webinars can be found here.
Additional information about PoliRural main tools can be found here.
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