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PL ANNING CIT Y DE VELOPMENT DIREC TIONS 
WITH THE APPLICATION OF SENTIMENT ANALYSIS
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Abstract
The aim of the article is to present a model of sentiment analysis tool application 
for planning directions of city development. The study presents a model of using 
sentiment analysis to build city development strategies as well as realization of projects 
related to it. The presented model is a part of a larger work on developing the concept 
of the Regional Spatial Business Community (RSBC). The RSBC is created on the basis 
of electronic communities built by stakeholders involved in the development of a given 
city. On the basis of surveys, a six-stage city development procedure is proposed. Using 
the aforementioned procedure, we describe potential data sources, the goals of sentiment 
analysis application and expected effects. Analyses of the applicability of sentiment 
analysis are made on the basis of observation of available tools. The obtained model is 
applicable; however, its implementation requires certain conditions to be met.

Keywords: Sentiment analysis, business analytics, city development, smart cities, 
e-government
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1.  Introduction

Cities and communities are one of the elements of the administrative division of the state. 
They constitute an important component of the local government of a country. In Poland, 
cities and municipalities are the lowest level of government administration. Rationally 
acting municipalities strive to create a city development strategy based on the opinions 
of citizens and entities connected with a particular area – an example is Katowice 2030 
(Podgórska-Rykała, 2018). Decisions taken by municipalities may have a signifi cant 
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infl uence on the level and ways of inhabitants’ lives. It is important to develop a long-term 
strategy for the development of a given municipality, and then take up appropriate ventures, 
which will remain in close connection with its implementation.

The crucial moment in building the strategy is adaptation of its principles. Taking 
into consideration the fact that municipal authorities are elected within a relatively small 
community, they should adjust their actions to meet the expectations of local communities 
to the highest possible degree. It means, among other things, the need for public consultation, 
persuasion about proposed strategic objectives and potential socio-economic-cultural 
ventures resulting from it; sometimes, it requires mediation between parties that represent 
diff erent visions of the municipality development. For municipal authorities, it is essential 
to correctly diagnose attitudes and expectations of local residents before making a fi nal 
decision (concerning strategy and then consistently to ventures or municipal investments 
undertaken). For this purpose, it is crucial to apply appropriate methods of public 
consultation and techniques of collecting and compiling opinions of entities connected 
with the particular region. An important role in decision-making processes is played 
by non-fi nancial ratios (Skoczylas, 2008).

The paper takes up the problem of sentiment analysis, as a potential technology which 
may be used for data collection and analysis of various types of documents, opinions 
or attitudes which may constitute the basis for making adequate decisions. The presented 
discussion shows an environment in which decisions are made that concern the direction 
of the community development, potential investments, data sources which allow 
determining the residents’ preferences, as well as models of sentiment analysis application. 
These considerations are based on research into potential investment needs done as part 
of environments organized in the Regional Business Spatial Community and analysis 
of applicability of sentiment analysis tools for the construction of the municipality’s 
development strategy and reported investment needs.

The presented considerations lead to a proposal for a model of sentiment 
analysis application in modelling municipal development. The presented model was 
developed on the basis of two research projects. The fi rst was a study of the possibilities 
of organization of a Regional Business Spatial Community in Czestochowa (Jelonek, 
2013). Its eff ect was, among other things, to identify the types of stakeholders interested 
in participating in the proposed communities and in general participation in planning 
the city’s development. However, for the purposes of elaborating the proposed model, 
it was indispensable to conduct further research. It was carried out in 47 communes 
of the Silesian Voivodeship. On its basis, a procedure for planning the development 
of communes, collected data sources, the possibilities of using sentiment analysis 
and assumed eff ects were defi ned. The results of the research conducted indicate that, 
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as a part of planning the development of municipalities, it is formally possible to imple- 
ment the proposed model, but in practice it may be necessary to overcome various types 
of barriers.

2.  Definition, Methods and Techniques of Sentiment Analysis

The goal of sentiment analysis or opinion mining is “to discover people’s opinions 
expressed in written language” (Farhadloo and Rolland, 2016). It is one of the fastest-
growing research areas (Mantyla et al., 2016, p.1), where novel approaches such as 
clustering-based sentiment analysis are developed (Li and Liu, 2012). Liu provides 
a defi nition of sentiment analysis as “the fi eld of study that analyses people’s opinions, 
sentiments, evaluations, appraisals, attitudes, and emotions towards entities such as prod-
ucts, services, organizations, individuals, issues, events, topics, and their attributes” 
(Liu, 2012, p.7). Sentiment analysis is a part of text mining, natural language processing, 
computational linguistics, big data, business analytics and machine learning. Sentiment 
analysis allows for gathering and analysis of opinions concerning a particular product 
or service together with monitoring online feedback (Ziora, 2016, pp. 234–241) and its 
area of application may also include planning of possible municipal investments, where 
it may bring many benefi ts for the subjects which have applied such a solution. 

As far as the categories of diff erent methods and approaches to conducting the sen- 
timent analysis are concerned, it is worth mentioning its division presented by Medhat 
et al. (2014), who divided sentiment analysis into two approaches, namely a machine 
learning and a lexicon-based approach. The lexicon-based approach may embrace 
a dictionary-based approach and a corpus-based approach, which is then subdivided 
into statistical and semantic analysis. The machine learning approach contains methods 
of supervised and unsupervised learning. Supervised learning includes such methods and 
techniques as neural networks, decision trees, support vector machines, rule-based and 
probabilistic classifi ers such as naïve Bayes, Bayesian network and maximum entropy 
(Medhat et al., 2014). Maas et al. (2011) show that there exists the possibility to use “a mix 
of unsupervised and supervised techniques to learn word vectors capturing semantic term 
document information as well as rich sentiment content”. Agarwal and Mittal (2016, p.1) 
classify sentiment analysis according to its relation to the whole document (document-
level), in relation to a particular sentence (sentence-level), and in relation to a particular 
aspect or feature (aspect-feature-level). Lula et al. (2016) underline that “opinion may 
refer to a product as a whole or its components and the attitude presented in the opinion 
is called overtones”. Pang and Lee (2008, p. 2) present survey results where “among 
readers of online reviews of restaurants, hotels, and various services (e.g., travel agencies 
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or doctors), between 73% and 87% report that reviews had a signifi cant infl uence 
on their purchase and consumers report being willing to pay from 20% to 99% more 
for a 5-star-rated item than a 4-star-rated item”.

3.  Areas of Sentiment Analysis Application

Areas of sentiment analysis application may include economics, fi nance, marketing and 
politics. It may be used in fi nance by application of supervised learning, e.g., to “learn 
the association between polarity of fi nancial news and key fi nancial indicators” (Ahmad 
and Khurshid, 2011); in trade and sales, to gather opinions on, e.g., launching of new 
products on a market, proposed improvements to existing products and services, etc.. 
Practical examples of its application embrace assessment of utility of products and services, 
where products and services may be developed on the basis of opinion, shaping the image 
of organization or support to decision-making processes. The data sources for the purpose 
of analysis include: traditional media (TV, radio, press) social media, discussion forum 
posts, blogs and microblogs, YouTube comments, book and fi lm review sites, etc. 

According to SAS Institute solutions, the benefi ts of conducting such analyses include 
“automatic extraction of sentiment in real time or in a certain defi ned period of time, reports 
on patterns and commentators’ reactions, identifi cation of feedback sources, search and 
evaluation of internal and external content about a particular organization and competitors, 
identifi cation of positive, negative, neutral and ‘no sentiment’ texts and thus improvement 
of the competitive position of a business organization” (SAS, 2016). Besides cities and 
communities, the target group of sentiment analysis benefi ciaries may constitute chain 
stores, banks, fi nancial institutions, distribution networks and non-profi t organizations. 

Estevez-Ortiz et al. (2016) showed the role of people’s sentiment in social media 
towards smart cities and smart governance, where the authors conducted a “categorization 
of opinions and expressions in social networks, linked to entities, facts, and properties”. 
They presented the interaction between the sentiments of society, internet opinions, and 
local governance. Their research included categories such as the environment, pollution, 
traffi  c and economy. 

In the area of planning proposals for city development, both approaches of sentiment 
analysis, which are lexicon-based approaches and machine learning methods and techniques, 
may be applied. Sentiment analysis can be helpful in collecting all types of local opinions 
and, as a result, lead to administrative decisions in cities and municipalities. The same 
methods and techniques of analysis can be constantly improved similarly to the process 
of knowledge management which “realizes the principle of continuous improvement” 
(Zawiła-Niedźwiecki, 2015).
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4.  Research Methodology

Planning development of cities and municipalities is a complex task. It is both a factor 
of time and a diversity of entities that can be involved. Sentiment analysis has its 
own specifi cities and can be applied to specifi c types of activities, that is, generally 
for the processing of qualitative data. Qualitative data appear in various forms, come from 
various sources and can be used at all stages of strategic planning (types of data collected 
in municipalities are presented, e.g., by Madej, 2018).

The construction of the present study refers to the interconnection of two issues: 
the elaboration and implementation of a municipal development strategy and the search 
for new applications for sentiment analysis tools. The fi rst issue was identifi ed both 
practically and theoretically. The practical identifi cation resulted from the study authors’ 
social activity, which allowed them to get acquainted with practical aspects of local 
governments’ activities. The concept of the construction of the RSBC (Jelonek et al., 
2013) was developed on this basis. The concept mentioned above was developed, among 
others (Stępniak, Turek, 2014; Stępniak, Turek, 2015). Thanks to the work on this 
concept, we identifi ed the types of stakeholders interested in participating in planning 
the city’s improvement. Initially, the scope of information resources which could be 
used in the course of improving the strategy and its subsequent implementation was also 
examined.

The second of the discussed issues is potential new applications of SA tools. 
Based on the economic and humanistic concept of local government management space 
(presented in Kożuch, 2016), it was pointed out that the popularity of local leaders and 
the inhabitants’ standard of living does not depend solely on good economic results. 
Therefore, not only economic data, usually presented in the form of quantitative data, but 
also data related to various social, cultural and other issues, which are usually in the form 
of qualitative data, are important for community management. Based on literature studies 
and meetings held at the SAS Institute, a concept of using SA tools in local government 
units appeared.

The basic research assumption was that the application of SA tools requires access 
to appropriate information resources. A system of activities (presented in the next 
section of the study) was developed for the purpose of elaboration and implementation 
of development strategies. It became important for the activities mentioned above 
to determine what information is useful and what its sources may be. At the same time, 
an attempt was made to examine the knowledge of SA tools among local governments. 
The above issues were included in a questionnaire developed for the research purposes. Then 
the research sample was selected. For this purpose, 47 self-government units were chosen, 
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covering various types of communes (i.e., cities with county rights, cities, urban-rural and 
rural communes). Although all the communes belong to the same voivodeship, they are 
historically and culturally diversifi ed and cover diff erent types of communities: industrial, 
industrial and service communes, bedrooms of larger towns, tourist and agricultural ones. 
The surveyed communes also diff ered in terms of economic development.

The research was preliminary and exploratory. The aim was to determine whether 
similar principles of strategy development and implementation are applied in communes, 
how collected information is used for strategic purposes and what is the knowledge about 
SA tools (Jelonek et al., 2019).

On the basis of questionnaire surveys carried out by telephone, and in some cases 
direct talks with commune authorities, attempts were made to explore the potential of using 
sentiment analysis for the purpose of planning improvement of municipalities. The studies 
drew attention to the procedures for implementation of municipal improvement planning, 
and also the collected text and multimedia resources, the needs for their processing, as 
well as the types of entities that are or may be involved in these activities. The model 
of using sentiment analysis was developed on the basis of the results obtained.

The research survey embraced 47 units because some kind of repetitiveness 
appeared at some point while conducting subsequent interviews. Although communes 
showed signifi cant diversity in management principles and the importance of the need 
for the commune’s development strategy, in eff ect it came down to specifi c schemes. 
Usually, more or less formalised rules of gathering information, cooperation with 
stakeholders and technology were applied, depending on the level of the commune’s 
development and its location and wealth. Unfortunately, a very low level of knowledge 
of the possibility to use SA tools emerged in the course of the research. This situation was 
justifi ed by the demonstrated level of information needs and fi nancial resources that could 
be used for investments in IT tools.

The data obtained during the survey were descriptive and refl ected the current state 
of aff airs in the particular communes. Respondents presented the principles of creating 
strategies in the given commune, indicated which data are subject to registration and 
whether it is incidental or formalised, and at the end of the survey the respondents were 
asked whether SA tools are used in the commune or whether these tools are known 
to the commune management board. 

The research results, supported by the existing knowledge of the functioning of local 
governments, enabled the development of a model of SA tool application to support 
planning city development directions. The model mentioned above includes the scope 
of potentially supported activities, interested stakeholders, data sources and methods of SA 
tool application. The model proposed in the study has two purposes. On the one hand, 
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it refl ects the current situation of communes in the discussed issues, and on the other hand, 
it is a model that communes could pursue if they became more interested in qualitative 
data that can be used for commune management purposes.

5.  Role of Investments in Shaping Directions of City 
Development

Shaping directions of municipalities and city development depends on many factors. 
Modelling the development should proceed from the whole to the parts. The individual 
steps form the following system:

1.  Building a city (community) strategy;
2.  Creation of an adequate development plan;
3.  Investment planning or searching for investors;
4.  Public consultation in the scope of planned investments;
5.  Realization of investment; and
6.  Modifi cation and control activities.

However, the practice of city management is more complicated. Firstly, the con- 
struction of a strategy requires taking into account the existing socio-economic base, 
as well as the traditions and cultural factors specifi c to the particular area. It is a case 
of creating urban or municipal space (Santos Cruz, 2018) Secondly, various local 
interest groups may have an infl uence on the strategy created and they do not always 
have convergent interests. Then, the management board of the particular unit will be 
responsible for further mediation, if any such possibility occurs. In extreme cases, 
accepted strategic objectives may result in the formation of opposition to the board 
of the entity and to investments undertaken. Thirdly, the boards of municipalities do not 
always see the need for the development of a full municipal strategy. We raise an issue 
concerning mainly small units, where the municipal authorities are busy solving current 
residents’ specifi c problems and do not see the need to develop strategic objectives 
at the moment. Currently, the development of the strategy is limited to elaboration 
of documentation required by government regulations or fi nancial institutions which 
will be required to apply for loans or credit and credit capacity has to be confi rmed 
in order to undertake the planned projects.

As a result, the urban management practice can very simply be limited to planning 
own investments and supervision of others made by external entities. Despite this, it is 
important for city boards to build positive sentiments in relation to the accepted strategy, 
as well as to investments made. This is done at every stage of the investment project, 
starting from the conception phase and lasting in the ongoing operation of the venture.
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Building a positive image around investments being undertaken and realized as 
well as functioning ventures typically causes generation of various types of documents, 
reports, opinions, articles and other comments. They come from diff erent sources, may 
have diff erent substantive weight and express diff erent attitudes to the same issues 
and represent opinions of many entities. Sources created can make a direct description 
of the individual investments or ventures or refer to them indirectly, as one of the issues 
in a broader context. For the purpose of sentiment analysis in the retrieval and analysis 
of collected data, the following issues should be taken into consideration:

 In what context the document appeared;
 To which investments or projects it refers;
 Is there a direct or indirect reference;
 Who is the author, or whose opinion is expressed;
 Is it a positive, negative, or neutral opinion; and
 The text refers to the whole investment or it only raises selected issues.

The above issues should be examined at each stage of the modelling of a development 
strategy of the particular municipality (city). However, one should be aware that 
the possibility of using the results of sentiment analysis generates diff erent consequences 
for diff erent stages of decision-making. As part of steps 1–4, the possibilities of withdrawal 
from the planned activities can be considered. In further investment stages, or after 
completion, mainly the possibilities of modifying the rules or eff ects of the venture’s 
activity can be basically considered. Therefore, the necessity of conducting sentiment 
analysis at the earliest possible stage seems to be essential and potential opinion-creating 
factors should be stirred to action as extensively and early as possible. It may give a chance 
to convince potential opponents, or the investment plans may be corrected before starting 
a particular investment.

6.  Types of Entities Involved in Shaping Directions of City 
Development

The development of cities and regions depends on various types of cooperation. Diff erent 
goals and objectives are stated for every type of entity. Proper coordination of activities 
can allow creation of a city/region that has features of attractiveness, which will bring 
benefi ts for internal stakeholders and for external ones it may constitute a factor conducive 
to cooperation, infl ux or migration.

The main groups of subjects shaping the image of the city/region are (compare, e.g.,  
Musioł-Urbańczyk, 2016):
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  residents,
 entities of public administration (government and local government),
  commercial companies (role in local development presented, e.g., in Contreras, 2018),  
  municipal companies,
 utility companies (water, electricity, gas, communications, television, Internet),
 educational institutions and universities,
 hospitals and health care facilities,
 local media: press, radio and television.

In quantitative terms, residents are the largest group among these entities. Residents 
determine the potential of the city and the region to a great extent. On the other hand, 
their degree of involvement depends on the conditions and cooperation with other entities, 
in particular public administration. Residents as benefi ciaries of a number of initiatives 
constitute an inexhaustible source of ideas and initiatives. The role of citizens has been 
recognized for a long time, and since 2012, the concept of “smart cities” has been used, 
of which Boyd Cohen is the promoter (https://www.fastcoexist.com/1680538/what-
exactly-is-a-smart-city). The key characteristic of a smart city is presented in Caird (2018).

Public administration bodies, especially local governments, are entities whose job is 
to coordinate eff orts to make cities and regions as attractive as possible for the development 
of citizens, business, and science. The role of citizens is increasingly noticed. The latest 
generation of smart cities – defi ned as 3.0 – means opening up of local governments 
to proactive citizens’ attitudes in shaping their further development. The local authorities 
assume the role of creating space and opportunities for potential residents. This applies 
to both encouraging them to use modern technology and enabling them to create their own 
ideas (Smart City, 2016, p.16). Similar opinions can be found among city mayors. Mayor 
of Poznań Jacek Jaśkowiak notes that “we widely use surveys which allow us to get to know 
the expectations and opinions of various groups of inhabitants. The competitiveness 
of the city is measured today not only in economic indicators, but also in more diffi  cult-to-
measure feelings of the residents, and their level of satisfaction” (Smart City, 2016, p.17).

Besides city authorities and inhabitants, companies are an extremely important 
group. They may include typical commercial companies (with their own business 
activity), municipal companies (owned by local governments, whose most common task 
is provision of services for residents) and utilities (water, gas, electricity, etc.). The role 
of enterprises has been characterized by, e.g., Jan Olbrycht, Member of the European 
Parliament: “The city is not only the local authorities and administration, but everyone 
who creates it, fi rst of all residents and businesses” (http://janolbrycht.pl, 2017). Creating 
favourable conditions for business is fundamental for the work of many local governments. 
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It manifests in the creation of economic zones, portals bringing together investors, 
etc. The formation of new businesses and investments in emerging workplaces mainly 
aff ects the numbers of jobs in the region, which in turn improves the public mood. Their 
behaviours are strongly connected with business information spread in local community 
and social networks (for instance as RSBC) (Zhao, 2018). 

Cities and regions relate strongly to education and science. The education system 
provides development of children’s and teenagers’ knowledge and skills and integrates 
residents. Universities provide further education for the region’s residents and potential 
infl ux of students from other locations. An important role of universities is also cooperation 
with the business. It allows achievement of mutual benefi ts. On the one hand, companies 
have access to modern and innovative technical ideas, and on the other hand, universities 
are a place for the application of research.

The standard of living in the city/region is also determined by the level and availability 
of health services. The health care development strategy is in the responsibilities of local 
governments at all levels. Local governments play the role of organizers in this area. It is 
worth noting that while improving the development strategy in the fi eld of health care, 
apart from the creation of appropriate medical units, it is also possible to include issues 
of sport, physical culture and recreation, which may additionally aff ect the quality of life 
of the residents. The development of cities and regions is also dependent on the local 
media. Its task is not only to discuss and describe the current status. The media fulfi l 
a creative function. Based on reviews and analyses, they can identify and publicize 
initiatives to promote regions and educate.

7.  Data Sources Generated in Environments Affecting 
Development of Cities

The basic condition for the use of data and opinions collected using sentiment analysis 
tools is their digital form. Residents, authorities, enterprises and other entities involved 
in shaping the development of the city create a specifi c community. The cohesive element 
in this community is its inhabited geographic area (city, region). Individual entities are 
able to express their opinions and judgements related to the functioning in the framework 
of business-community relationships. In the era of Web 2.0, and the development of Web 3.0 
the expressed opinions take the digital form and are often publicly available on the Internet. 
The growing importance of CloudComputing technology in local governments can be 
helpful (Hauke, 2018). This allows processing using sentiment analysis. The main sources 
of data in this area are: social media, comment systems, surveys and forms, e-mail, local 
media and online forums.
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Social media are the most important source of data containing opinions of citizens and 
other entities within local communities. In fact, every social networking site (Facebook, 
Tweeter, YouTube, etc.) allows keeping private accounts (for ordinary users) and public 
accounts (for companies and institutions). As a part of public accounts, Internet users 
can leave comments, give opinions and initiate discussions. It is possible to organize 
public discussions of experts on especially important investments for the municipal space 
(Ewing, 2009). Within their own initiatives, residents can also create online communities 
on diff erent topics (road construction, nursery renovation, etc.) within the scope 
of geographical areas.

Data for sentiment analysis can also be retrieved from comment systems and entries 
on the websites of government authorities, companies and institutions functioning within 
the same city/region.

It is relatively easy to examine opinions using all kinds of surveys and forms. They 
can be submitted for completion to residents as well as representatives during or after 
accomplishment of a formal case. Surveys and forms have a fi xed structure and format 
of fi elds, which is why opinions are often expressed in a quantitative way. An example 
of a survey using forms is the electronic voting systems for participatory budgets in many 
Polish cities.

Automatic analysis of opinions can also be conducted by scanning the words and 
phrases contained in e-mail. E-mail systems at the server side can create reports, which 
can then be processed by sentiment analysis tools.

Local media, press, radio and television, because of their mission, try to raise most 
of the key issues for the region. By publishing articles and reports they create opinions, 
and often stimulate discussion, which usually moves on to social networks and forums.

The development of ICT means that the boundaries between these sources are 
blurred. It is diffi  cult to point out where one of the specifi ed data sources begins, and 
where another ends. In addition, new technological solutions are constantly created, 
including mobile applications and other areas of opinion exchange concerning 
the situation in the community. If the opinion is digitized, it becomes a potential source 
of data for sentiment analysis.

The results of analyses can serve as a basis for decision-making in the area of urban 
and regional development. Listening to residents’ opinions often gives a clear idea 
concerning their needs, shortcomings, or necessary investments. Opinions expressed 
by businesses show what barriers limit enterprise development. Their analysis allows 
creation of a suitable environment for new investments and activities. The generated 
data might then be processed by applying big data solutions (Jelonek et al., 2018).
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8.  Rules of Sentiment Analysis Application

Sentiment analysis is a relatively new technology, where tools on the Polish market 
are in a novelty stage and where their application means being a leader in innovation. 
Application of these tools may be determined by many factors. They can embrace, e.g.,

 availability of appropriate tools,
 knowledge concerning possibilities of their application,
 local government’s policy of public consultation,
 access to relevant data sources,
 access to relevant sentiment analysis tools, and
 existing vision of application areas of these tools.

It can therefore be assumed that application of sentiment analysis tools depends 
on four groups of factors: organizational, information, technology and economics. The fact
is that diff erent tools can be applied for various stages of modelling development 
of municipalities. This involves a change in the purpose of research goals within the indi- 
vidual stages. As a result, diff erent goals can be distinguished for the next stages and 
tools adequate to these can be applied. A description of proposed solutions is presented 
in Table 1.

The proposed model is the result of the authors’ research contacts with representatives 
of local governments, cities and municipalities in order to create RSBC aimed, among 
other things, at supporting regional development. Practical application of sentiment anal- 
ysis tools in the context of this subject depends on the management boards of particular 
municipalities (their needs, fi nancial resources, staff  competence, as well as companies 
functioning in the area).
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Table 1: Model of sentiment analysis application in modelling development of a municipality

Stage SA goals
Data sources and 

proposed tools
Expected effects

1.
Strategy 
develop-
ment 
(creation)

Analysis of reported needs 
of residents. Gathering 
residents’ opinions about 
the vision of the future 
of the community. 
Polarization of interest 
groups

Social media, Internet 
portals and sites, 
discussion boards and 
blogs.
Lexicon-based 
approach, machine 
learning methods
Big data solutions

Getting to know people’s 
views concerning the status 
of the community, directions of its 
development, existing socio-
economic needs and infrastructure. 
Determination of existing interest 
groups. Identification of existing 
antagonisms and their causes.

2. 
Creation 
of develop-
ment plan

Collecting residents’ 
opinions about urban zones 
created. Polarization of local 
interest groups (e.g., within 
the district).

Social media, Internet 
portals and sites, 
discussion boards.
Lexicon-based 
approach, machine 
learning methods

Identification of local residents’ 
expectations regarding 
the development plans 
of individual districts (villages). 
Determining interest groups. 
Identifying causes of antagonism 
occurring in a given district 
(village).

3. 
Investment 
planning

Search for potential investors. 
Assessment of planned 
investments by residents. 
Opinions concerning 
opportunities and threats 
connected with planned 
investments.

Social media, Internet 
portals and sites, 
discussion boards.
Lexicon-based 
approach, machine 
learning methods

Searching for potential investors. 
Social assessment of proposed 
investments. Identification 
of interest groups. Identification 
of real and potential opportunities 
and threats arising from planned 
investments.

4. 
Public 
consulta-
tion

Collecting residents’ 
opinions about the state 
of the community, residents’ 
needs, planned and realized 
investments. Identification 
of antagonisms. Assessment 
of activities undertaken 
by the municipality 
management.

Social media, Internet 
portals and sites, 
discussion boards.
Lexicon-based 
approach, machine 
learning methods, 
discussion boards

Identification of social needs. Social 
assessment of activities undertaken 
by the municipality management. 
Identification of interest groups.

5. 
Realization 
of invest- 
ment

Collecting opinions about 
the course of investment. 
Opinions concerning 
opportunities and threats 
connected with realized 
investments. Survey 
on antagonisms arising from 
the realization of investments.

Social media, Internet 
portals and sites, 
discussion boards.
Lexicon-based 
approach, machine 
learning methods

Social assessment of effects 
of realized investments. Perception 
of investors by residents. 
Identification of potential 
threats and conflicts arising from 
implementation of investment and 
functionality of future venture.

6. Effects 
control 

Social assessment 
of venture undertaken. 
Analysis of the impact 
of the investment 
on the municipality 
development. Search 
for or solving problems 
arising from investment 
implementation.

Social media, Internet 
portals and sites, 
discussion boards.
Lexicon-based 
approach, machine 
learning methods

Social assessment of venture 
functioning. Examination 
of the level of local identification 
with particular venture. Assessment 
of community board activities. 
Identification of potential threats. 
Search for proposals for new 
ventures.

Source: Authors’ own study
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9.  Conclusion

The paper presents the basic aspects of sentiment analysis application in building a strategy 
for the development of regions and cities. Preliminary discussions with local administration 
staff  were conducted in order to determine further work on this subject. The pilot study 
included 47 units in 6 counties in the Silesian Voivodeship. Interviews were conducted 
with persons responsible for strategy development and investments in the cities and 
the IT departments who have an access to data stored in the IT systems, e-mails and social 
media. Offi  cials agree that opinions expressed by both residents and business representatives 
are very important for the authorities. In principle, any initiative, investment or activity are 
directed by the articulated needs. The needs and opinions are often contradictory. In such 
a situation, it is necessary to conduct detailed analysis and debate.

The research results obtained allowed us to identify the current situation in terms 
of the need to build a strategy for the development of communes and the possibility to use 
SA tools for this purpose. The research showed that management boards in the majority 
of communes are mainly involved in solving local communities’ current problems. 
The analysis of selected commune development strategies (offi  cial documents) indicates 
that the aforementioned documents are prepared for a relatively short time horizon, usually 
covering 5 to 10 years. To a large extent it is related to the management cadence. It seems 
more important for communes to issue current administrative decisions than to prepare 
long-term development plans. 

In the light of the above, the issues of qualitative data collection are being pushed 
back and therefore it is likely that the knowledge of SA tools is relatively low. It should 
be noted, however, that the majority of respondents were interested in obtaining more 
knowledge concerning the tools mentioned above. Therefore, apart from the research 
results, the research also had a promotional and educational eff ect. Other problems may 
include fi nancial and organisational issues. So far, budgets of small communes in particular 
do not provide for suffi  cient funds to purchase SA tool licenses. Apart from that, there 
is also a question of establishing appropriate organizational units that would be able 
to handle these tools. Therefore, some respondents said that they would wait for the tools 
to become more popular and thus cheaper to use.

The model presented in the paper is a product of the research fi ndings and the authors’ 
knowledge concerning both the creation and implementation of commune development 
strategies and the possibilities of using SA tools. It can be treated as a kind of roadmap 
for both development and implementation of commune strategies and the use of SA 
tools for this purpose. Of course, its shape may be modifi ed along with the development 
of the discussed technology.
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