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Purpose: Current digital transformation processes dynamically influence the development of
new business models. The future public service processes means the need to redefine the
traditional concepts of communication and e-service models. The article is an attempt to answer
the research question: is the use of future communication channels by main city halls in Poland
effective? Which content/information guarantee the effective construction of communication
management?

Design/methodology/approach: The research is based on quantitative and qualitative
methods. The effectiveness of communication of public institutions' activity on social
networking sites were examined by statistical methods such as the DEA (Data Envelopment
Analysis) methods, while the triangulation method was used to analyse the published content.
Findings: The scope of the research covers the effectiveness of public institutions’ promotional
and information activities that use modern and digital technologies as a tool for communication.
The results of the analysis indicate which cities use social media tools to build effective
communication with the citizens considering the type of published content.

Research limitations/implications: The added value for the continuation of the research is the
assessment of the effectiveness of the achievement of goals by applying a dynamic analysis of
the effectiveness of time series in the form of the input-oriented Malmquist Productivity Index
(MPI).

Practical implications: The results of the analysis can be used to build more effective
communication channels for the interactive exchange of knowledge, information and e-services
between public institutions and citizens, as well as to effectively create knowledge and build
a new model of customer relationships management.

Originality/value: The results of the analysis of the effectiveness of communication on social
platforms are the first considering a content group. The effectiveness of posts was analyzed due
to the type of content. The detail of the analysis because of the content is precisely the original
value of the article.
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1. Introduction

The business challenges of today's market are mainly oriented towards offering value
(product, service), which is characterized by complexity and flexibility. Flexibility is seen as
the willingness to change according to the dynamically changing needs and expectations of the
customer. Currently, such value is offered by digital services, for which operational business
models are being created focused on building the optimal value of personalized service.
That's why today the current digital transformation processes have a dynamic impact on the
development of new business models. Future public service processes necessitate the revision
of traditional communication and e-service models (Jabtonski, Jabtonski, 2020; Dohrmann,
Raith, 2015).

The public sector is an integral part of the national economy of any country. Regardless of
the concept of the state adopted, the fulfilment of public tasks by the state requires special
organizational structures. The main and fundamental elements of the public sector are the state,
local governments and entities of mixed ownership, which in their activities provide services
related to ensuring universal access to educational, social, health and other services for citizens
to meet public needs. This fact compels us to Tools need to be developed, by which the
effectiveness and efficiency of communication of public institutions in carrying out their tasks
can be assessed.

New public management (NPM) models and models based on participatory management
concepts, such as good governance (European Commission, 2007), new public governance or
new public services (NPS), consider the role of citizens as clients and partners of public
institutions. Viewed in this light, public institutions contribute to the effective and successful
delivery of their missions and ultimate goals jointly developed with their stakeholders when
they act in an innovative, participatory, compliant and ethical manner and ac-countable for their
mandates. Citizens provide added value (Strak, 2021).

To date, no generally accepted method for assessing the profitability of operating utilities
has been developed. It is widely recognized in the literature (Kleer, 2005) that there is a need
to measure the success of public institutions using the categories of efficiency and effectiveness
in order to achieve their statutory objectives and meet the needs of their stakeholders at the
lowest possible cost (Kaplan, Norton, 2006). However, the performance evaluation of public
institutions and the research findings to date have sparked numerous controversies and
controversies.

Due to the specificity of public entities and the potential to use innovative technological
solutions, the performance evaluation of these entities in the field of digital models of public
services is mainly considered in the context of information management. Social media
communications models refer to the intended use of information technology for such activities
as searching for customers, building relations, communication, in-forming and providing, and
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exchanging offers. The feature used by social media as electronic communication technology
is to provide interactive opportunities to post comments or other content and rate the content
(Chaffey et al., 2009). Boyd and Ellison (2007) describe social networking sites as "Web-based
services that allow individuals to create public profiles in a comprehensive system, create lists
of other users with whom they share connections, and list their views and search connections".

The statistical data show more than 4.26 billion people worldwide use social media in 2021,
and this number is expected to increase to nearly 6 billion by 2027. Social networking is one of
the most popular digital activities in the world, and it's no surprise that social networking
adoption is growing steadily across all regions. In January 2020, the global social media usage
rate was 49%. This number is expected to increase as less developed digital markets catch up
with other regions in terms of infrastructure development and the availability of cheap mobile
devices. Social media has become an integral part of everyday internet use. On average, Internet
users spend 144 minutes per day on social media and messaging apps, an increase of more than
half an hour since 2015. Market leader Facebook was the first social network to cross the
1 billion registered accounts mark and currently has around 2,7 billion monthly active users,
making it the most popular social network in the world (https://www.statista.com, 2022).

This paper presents the findings of a study on the effectiveness of information and
promotional campaigns for 18 Voivodeship Town Halls in Polish social media. The use of
social media tools to promote public services and build a successful communication is
consistent with the premise of participatory management concepts. The accountability of the
tasks performed is based on a model of the effectiveness of the social media sites used by the
municipality, using the data envelopment analysis (DEA) method to measure the ratios of the
results obtained and their impact to the inputs received (Pollitt, Bouckaert, 1999) For public
institutions, success is measured by delivering value to the widest possible range of citizens,
as measured by the number of respondents.

2. Materials and Methods

The professional literature justifies the implementation of electronic public administration
services using the NPM concept. Advertising and information campaigns should reach as many
recipients as possible. Reasons for using IT tools and social media: saving time, diversifying
choices and diversifying service offerings, convenience, overcoming geographical and time
barriers, saving money (Kotnis, 2020, pp. 85-98). There is no doubt that society's needs and
ways of life determine the nature, form and extent of communication online public services.
Due to globalization and consumerism, young societies are looking for new social models and
attitudes. Mobility, active leisure behavior and the use of information and communication
technologies are the main features of the lifestyle of modern society, which make social
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activities carried out more consciously and responsibly. Therefore, meeting the needs of today's
citizens requires a similar style of communication. Today's communication is based on media
convergence, which can reach target groups through multiple channels, so that various contents
can complement and promote each other, and broadcasters can engage in dialogue with decision
makers.

The methodology used in the study is related to the analysis of website management on
social media platforms operated by municipal offices in the provinces of Poland. The aim is to
study the phenomenon of information campaign effectiveness, as well as its dynamics and
relevance in the Facebook community of the units studied. For research design, the question to
be answered is how to "translate™ the research question of analysis into the language of
actionable concepts and research questions, and which methods and tools should be used to
achieve the goal.

The most commonly used method belongs to non-parametric methods and is data
envelopment analysis (DEA). It allows analysis of the efficiency of a limited number of
decision-making units (DMUs). For example, decision makers are companies, public
institutions, schools, libraries, hospitals and bank branches. The DEA method is suitable for
companies pursuing the same goals and operating under the same market conditions.
Furthermore, the factors characterizing their activities are the same except for the range and
intensity of consumption (Cwiakata-Matys, Nowak, 2009). In the case study, the decision
makers were the 18 selected town halls. In general, the DEA method is used most of the time
for efficiency analysis, but works that use the DEA method to measure the effectiveness of
a specific group of decision-making units can also be found (Moravcikova, Krizanova, 2019).

In the DEA model, the efficiency (in our case — effectiveness) of a given object is defined
as follows (Cooper, Seiford et al., 2007):

_ Weighted Y of outputs _ Yi_i liViqg _ M1V1iq T B2Y2q + -+ WrVr
1 Weighted ¥ of inputs YL viXjq  ViXiq + VaXoq + o+ VX

1)

where:

r — the number of outputs,

m — the number of inputs,
y_r—output values,

X_m — input values,

p_r —the weights of outputs,
v_m — the weights of inputs

During the analyse it was possible to identify a source of determining inefficiency while
determining how a production unit can become effective by reducing/increasing inputs or
outputs. It also states that the number of decision units should be three times greater than the
sum of their inputs and outputs (Bartosova, Kral, 2007, pp. 151-163).
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3. Data Collection, Inputs and Outputs

The study was based on multi-criteria data analysis to present quantitative relationships
among interactions. Institutions included in the study were selected considering the e-service
priorities of the public administration, within which a single market for digital information
services is currently being created. Other factors that determine the choice of a public institution
for research are the range of services offered and the field of activity of a particular institution.
As part of the research, statistical data from the town hall's social network profiles were
analysed, as well as a qualitative analysis of published posts. Based on observations and
interviews, it has been suggested that public institutions that keep personal data share their
activities in a similar way. In addition, social network trends and technological possibilities are
taken into account, which form the basis for determining the most posted topics. To achieve the
research objectives, the authors identified six feature article groups for four main areas of
published information:

1. Public e-services: posts informing about public projects and competition, participatory
budget — messages directly aimed at citizens, e.g., informing of a participatory budgets,
competition, inviting to an local event, weather alerts; posts informing about a municipal
or citizens' initiative and ecology issues or changes in public transport — these posts
inform citizens about social, municipal and environmental events;

2. Ex-ante Information: posts informing about upcoming cultural and entertainment events
and anniversary celebrations;

3. Ex post Coverage: coverage of events attended by public authorities and politicians;
coverage of events attended by local community members — the presence of residents is
highlighted in the post;

4. Photo/Panorama: photos/city panorama/film promoting local attractions — promotion of
the city or landmark;

A quantitative analysis was performed for the six identified thematic groups, and the
effectiveness of the maintained profiles was evaluated. Quantitative data were analyzed as part
of the research to describe the activity on the website: frequency of posts, activity, and intensity
of interaction. The research findings depict office activity on social networking sites in
September 2021. The month was chosen because September is the most active business month
in Poland, with no international, national, or religious holidays interfering with the working
rhythm. It is a time of active and intense business activity. Because of this, business and
marketing activities in both the public and private sectors are the most goal-oriented.

The DEA study's inputs and outputs had to be carefully chosen because they could affect
the distribution of effectiveness. Measuring the effectiveness of city halls' use of Facebook to
promote their brands may be difficult. City halls rarely collect data on the impact of social
media outcomes on brand promotion. As a result, the output is measured using the intermediate
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results of a city hall's Facebook page. As a result, the inputs are the types of information
published by city halls on their Facebook pages, and the output is the Likes, Comments, and
Shares made by fans on the comments posted. The inputs and outputs model is following
described:

The input total number of post “E-services” deliver the output Likes = > (number of
Likes posted/number of followers), Comments = Y (number of comments
posted/number of followers) and Sharing ) (number of shares posted/number of
followers);

The input total number of post “Ex-ante information” deliver the output Likes =
> (number of Likes posted/ number of followers), Comments = ) (number of comments
posted/number of followers) and Sharing ) (number of shares posted/number of
followers);

The input total number of post “Ex-post coverage” deliver the output Likes = > (number
of Likes posted/ number of followers), Comments = Y (number of comments
posted/number of followers) and Sharing > (number of shares posted/number of
followers);

The input total number of post “Photo/panorama” deliver the output Likes = ) (number
of Likes posted/number of followers), Comments = Y (number of comments
posted/number of followers) and Sharing Y (number of shares posted/ number of
followers);

The variables output Likes, Comments, and Shares represent the number of Likes,
Comments, and Shares considering the number of fans for each specific post. Because the
number of fans on Facebook varies by city, these variables are used in the study rather than the
number of Likes, Comments, and Shares. The research was divided into three stages:

1. First stage —examining of a general model (Model 1). Model 1 used three input variables

(the total number of posts titled "E-services,"” the total number of posts titled "Ex-ante
information" + "Ex-post coverage”, and the total number of posts titled
"Photo/panorama') and three output variables (Likes, Comments, and Shares);

Second stage - examining of an effectiveness of Models 2, 3, 4, and 5. These models
show the effectiveness of each category of promotional activity in the cities studied.
Except for Model 2, which used two input variables and three output variables, almost
all of the models in this group examined one input variable and three output variables
(Likes, Comments, and Shares);

Third stage - the effective/efficient analysis, which is performed for models with one
summary input variable (the number of posts) and three output variables (Likes,
Comments, and Shares) for Model 6.

Table below shows the input and output variable selection scheme for each model.
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Table 1.
Determinants of effectiveness in each model
Inputs Model | Model | Model | Model | Model | Model
1 2 4 5 6
Total number of post “E-services” N
Total number of posts about the project N
Total number of posts about municipal N
initiatives
Total number of post “Ex-ante information” \ \
Total number of post “Ex-post coverage” \ \
Total number of post “Photo/panorama” \ \
Total number of posts in all categories \
Inputs
Likes= ¥  (number of Likes posted/number N N N N N N
of followers)
Comments=Y,  (number of comments N N N N N N
posted/number of followers)
Sharing Y,  (number of shares N N N N N N

posted/number of followers)

4. Results

EMS Software (Scheel, 2000) was applied to conduct the effectiveness analysis.
For the first stage of analysis (Model 1) a general DEA model has been chosen. This model
includes four inputs (total number of post "E-services,” total number of post "Ex-ante
information” + "Ex-post coverage", and total nhumber of post "Photo/panorama™) and three
outputs was chosen (Likes, Comments, and Shares). This model provides an overall value of
average effectiveness as well as a clear way to differentiate between the units (city halls).
Table 2 shows the results for the year 2021 in terms of the effectiveness of various city halls,
with a descriptive analysis of the effectiveness coefficients, where 100% means effectiveness.
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Figure 1. DEA effectiveness scores of posts about public e-services (Model 1).

Source: Autor’s own work.
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In the first stage of the research, Model 1 was examined, and the research results indicate
a list of 8 out of 18 voivodship cities in Poland that managed to achieve full effectiveness of
published posts. This means that all posts from each group received a relatively large number
of responses. These are the cities that have reached the 100% indicator, i.e Zielona Gora, 1.6dz,

Opole, Gdansk, Kielce, Poznan, Torun, Rzeszow.
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Figure 2. DEA effectiveness scores of promotional activities about the public projects and municipal
initiatives (Model 2).

Source: Autor’s own work.

In the second stage of the analysis, the effectiveness of promotional activities was examined
by dividing them into particular groups of inputs (Models 2-5). In the group of “e-services"
posts (Model 2), where two categories of inputs defining the promotion of e-services were taken
into account, the most effective were Opole, L.6dz, Zielona Goéra and Kielce. These two
categories of posts inform about public services and e-services offered by municipal offices.
From the point of view of the purpose of government and government institutions, these are the
most important categories of posts in the area of building effective communication between

public institutions and citizens.
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Figure 3. DEA effectiveness scores of promotional activities about the ex-ante information (Model 3)
and ex-post coverage (Model 4).

Source: Autor’s own work.
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In the group of posts from the "Ex-ante information" category (Model 3), the cities of £.6dZ,
Rzeszow and Kielce are effective in their online activities. The results of the analysis indicate
that these cities effectively implement marketing activities by promoting cultural and
educational events. The greatest activity of residents on the social profile of these cities
indicates a high level of interest. The city Opole didn’t published some post in the analyzed
period. In Model 4, where the effectiveness of "Ex-post coverage" posts was examined.
This group of posts was included because of the fact, the social media can be an upcoming tool
for political marketing effectiveness (Safiullah, Pramod et al., 2017). In this Model only
Rzeszow achieved 100% effectiveness. In Model 5 — the category of posts "Photo/panorama”.
In this model, the city of £6dz and Torun proved to be the leader. Due to a lack of data, Opole
were not analyzed.
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Figure 5. DEA effectiveness scores of the analyze with one summary input variable and three output
variables (Model 6).

Source: Autor’s own work.

In the third stage of the analysis, calculations were performed on the accumulated monthly
data, thus creating a model with one input (total number of posts) and three results for Facebook
(Model 6). In this Model the city of Opole and Rzesz6é6w proved to be the leader. The results of
Model 6 indicate a city that is able to effectively and to the greatest extent engage the local
community in the information and communication activities of the city hall.

4. Discussion

The scope of the research covers the effectiveness of public institutions’ promotional and
information activities that use modern and digital technologies as a tool for communication.
The results of the analysis indicate which cities use social media tools to build effective
communication with the citizens. In addition, during the research, attention was paid to the
possibility of increasing the effectiveness of these activities when the names of social profiles
of city offices will clearly indicate these institutions. An example may be the profile of the
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Szczecin City Hall, which is run under the name: Szczecin Floating Garden. For the purposes
of the research, an additional analysis was carried out among respondents aged 19-25, asking
the question: Why is the name of the profile of the city of Szczecin named Szczecin Floating
Garden? Over 96% did not know the correct answer. Thus, the transparency and information
efficiency of the institution may significantly decrease.

In order to obtain a full picture of the changes taking place in the level and effectiveness of
the use of digital technologies of public institutions in promotional and information activities,
research should be continued over a longer period of time in order to examine the dependencies
and dynamics of changes. The added value for the continuation of the research is the assessment
of the effectiveness of the achievement of goals by applying a dynamic analysis of the
effectiveness of time series in the form of the input-oriented Malmquist Productivity Index
(MPI) (Lee, 2011). Additional it seems important to extend the research with the analysis of
published content. Text Mining analysis using, for example, the R language seems to be helpful.
Thanks to the extended research procedure, it will be possible to identify posts containing
specific content, grouping, clustering, identifying links and visualization (Lula, 2005). Research
IS an important contribution to science. The research results justify the use of digital
technologies and modern communication platforms for the effective operation of public
institutions.
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