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Abstract. Subsequent analyses of participatory budgeting in Poland emphasise the popularity
of environmental issues such as greenery, air quality, and sustainable transport, which should also
support objectives in urban climate change adaptation (UCCA). An increasing number of adaptation
projects within local standards or ‘green’ civic budgets are often listed among the indicators in urban
adaptation plans for Polish cities. However, available research studies and urban evaluation reports
show that monitoring participatory budgets poses a methodological challenge. Therefore, the aim
of the article is twofold. First, it proposes a method of identifying overlaps of urban climate change
adaptation objectives with descriptions of projects submitted to local participatory budgets of the
Upper Silesian-Zagltebie Metropolis. For this purpose, a dictionary-based text analysis of project
descriptions was performed and critically examined. The second aim was to identify trends in urban
climate change adaptation objectives. Thus, the quantitative distribution of coded descriptions was
evaluated to investigate how subsequent types of participatory budgets (editions, green vs. standard,
implemented vs. non-implemented) differed. The results demonstrate that the available database of
participatory budget projects is a rich source of information on local preferences towards issues rela-
ted to UCCA. To strengthen the objectives of urban climate change adaptation, city administrations
can consider additional tools, such as UCCA-related tips/inspiration and targeted calls for projects,
as well as supplementing participatory budgets with other deliberative methods. However, collec-
ting precise and calculable data on this topic based on participatory budget databases requires both
methodological adjustments and careful validation.
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JAK MONITOROWAC LOKALNE CELE ADAPTACJI
DO ZMIAN KLIMATU W MIASTACH?
SPOSTRZEZENIA Z ILOSCIOWEJ ANALIZY TRESCI
WYBRANYCH BUDZETOW PARTYCYPACYJNYCH
W GORNOSLASKO-ZAGELEBIOWSKIEJ METROPOLII

Abstrakt. Dostepne analizy dotyczace mechanizmu budzetu partycypacyjnego w Polsce
wskazuja na popularno$¢ projektow obejmujacych kwestie srodowiskowe, takie jak zielen, jakosé
powietrza i zrownowazony transport, ktéore powinny rowniez wspiera¢ cele miejskiej adaptacji do
zmian klimatu (ang. Urban Climate Change Adaptation, UCCA). Ten trend znalazt odzwiercied-
lenie rowniez w dokumentach miejskich — rosngca liczba projektow nawiazujacych do adaptacji
do zmian klimatu w ramach standardowych lub tzw. zielonych budzetow obywatelskich to czgsto
pojawiajacy si¢ wskaznik wykonalno$ci miejskich planéw adaptacji. Nadal jednak, zardwno w ba-
daniach naukowych jak i ewaluacji miejskich dokumentow, monitorowanie budzetow partycypacyj-
nych w zakresie adaptacji stanowi metodologiczne wyzwanie. Niniejszy artykut bada mozliwosci
wykorzystania w tym celu ilo$ciowej analizy danych tekstowych. Po pierwsze, proponuje metode
identyfikacji tematyki adaptacji do zmian klimatu z wykorzystaniem kodowania stownikowego na
przykladzie bazy budzetow partycypacyjnych w wybranych miastach Gérnoslasko-Zaglebiowskiej
Metropolii (GZM). Nastepnie, bada mozliwosci identyfikacji trendow w zakresie wystepowania
tych tresci w opisach projektow zgloszonych do budzetéw obywatelskich réznego typu (w poszcze-
golnych latach, standardowe vs. zielone budzety obywatelskie, projekty wdrozone vs. niewdrozo-
ne). Przeprowadzona analiza wskazuje, ze dostgpne zestawienia tresci projektow budzetdw party-
cypacyjnych sa bogatym zrédtem informacji na temat lokalnych preferencji w obszarze miejskie;j
adaptacji do zmian klimatu. Jednak, uzyskanie precyzyjnych i poréwnywalnych danych wymaga
zarowno dostosowan metodologicznych, jak i starannej kontroli wynikow. Aby wzmacnia¢ rozpo-
znawalno$¢ celow adaptacji, lokalne wladze moga rozwazy¢ dodatkowe kroki, takie jak udostep-
nienie wskazoéwek/inspiracji dziatan wspierajacych adaptacj¢ i promowanie zglaszania tego typu
projektéw w ramach budzetow partycypacyjnych, a takze rozwijanie metod deliberatywnych par-
tycypacji spotecznej.

Stowa kluczowe: budzet partycypacyjny, miejska adaptacja do zmian klimatu, analiza tekstu,
metody deliberatywne, analiza danych jakosciowych.

1. Participatory budgets and Urban Climate Change Adaptation

Participatory budgeting has become a permanent element of the urban parti-
cipatory mix in Poland (Michalska-Zyta, Brzezinski 2017; Maczka et al.
2021), significantly contributing to the public discussion on environmental is-
sues (Rzenca 2021). Despite challenges associated with low attendance and con-
straints in project implementation (Pytlik 2017; Martela et al. 2023), they
remain a rich source of knowledge on local needs and social mobilisation (Kaj-
danek 2015; Olejniczak, Bednarska-Olejniczak 2021; Poptawski 2022).
Moreover, since detailed documentation of participatory budgets is publicly
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available, and the procedures implemented in Polish cities are often analogous, it al-
lows for further comparison. The composition of project categories submitted in the
participatory budget is the subject of urban monitoring in several areas (Wolszon
et al. 2023; Szczepanska et al. 2021; Slebocka 2022).

In comparative analyses of participatory budgets on a global scale, their im-
portance is similarly recognised in the context of sustainability (Sinervo et al.
2023) and climate change mitigation and adaptation (Cabannes 2021), parti-
cularly as being “a signalling tool” (OECD 2022) of changing local interest and
expectations. Observable strengths of this measure for the development of en-
vironmental policy include generating innovative and locally tailored solutions
(Cabannes 2021), strengthening legitimacy for local, sustainable priorities
(Sinervo et al. 2023), and mainstreaming adaptation actions (Cohen 2012).
Therefore, monitoring urban participatory budgets can be a valuable litmus test of
changing local environmental objectives. The analyses conducted so far in Poland
provide encouraging results (Bernaciak, Kopczynski 2019; Jamontt et al.
2020; Pancewicz et al. 2023). Comparable categories of participatory budget
activities have already been tested, for instance, in Martela et al. (2023) as
six categories: 1) urban furniture, 2) infrastructure related to physical activity,
3) communication routes, 4) classes, events, campaigns, 5) greenery, and 6) pur-
chases of fixed assets, and for “green” priorities in Martela (2024) as twelve ty-
pes of activities: Flower pots and flower beds, Greenery (general), Trees, Shrubs,
Flowers and ornamental plants, Lawns, Flower meadows, Rain gardens, Green
roofs/walls, Maintenance works, Concreting of spaces, Other types of greenery.

However, they explored the long-term monitoring of local environmental ob-
jectives to a lesser extent, and their comparability is limited. Similarly, city admi-
nistrations interested in monitoring participatory budgets in terms of adaptation
to climate change have not yet found a fitting analytical procedure (Putkowska-
Smoter, forthcoming). The article aims to fill this research gap by critically eva-
luating a semi-automated technique of participatory budget analysis, combining
dictionary-based text analysis with the quantitative distribution of codes.

1.1. Data availability

The collective case study focuses on the Upper Silesian-Zaglebie Metropolis,
Poland’s inaugural metropolitan union. This region, among Poland’s most populous
and industrialised, mirrors the mining industry-centred area’s economic, social, and
environmental characteristics. As of February 2024, out of the 41 municipa-
lities within the metropolitan union, 19 have already adopted urban climate
change adaptation plans. Among these, 12 were developed as part of the pilot
project “Let’s Feel the Climate,” while six stemmed from bottom-up initiatives
in subsequent cities. Additionally, one plan is undergoing social consultations,
and preparations for two more documents are underway. Notably, six of these
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plans have identified an increase in the number of adaptation projects in local
participatory budgets as an indicator. The municipal website offers information on
27 participatory budgets from 12 different cities. To ensure greater comparability,
the scope of the analysed data was limited to the years with the most substantial
number of data sets, specifically, the 27 data sets from 2020 to 2022. Consistent
data recording allowed for their transfer to the MAXQDA software, involving
automated coding of edition, city, and the content and the status of individual acti-
vities submitted. An added variable was the type of budget, divided into standard
and so-called “green” participatory budgets (with a preference for environmental-
ly friendly projects). The basic coding unit was an individual description of one
project submitted to any of the participatory budgets (from now on referred to as
“descriptions”). In total, 2112 descriptions were considered. See Table 1 for the
distribution of descriptions.

Table 1. The distribution of individual descriptions considered for analysis

Variables Number of descriptions
EDITION
2020 1015
2021 736
2022 361
CITY
Bedzin 24
Bierun 63
Katowice 978
Ledziny 24
Mikotow 73
Mystowice 32
Piekary Slaskie 72
Ruda Slaska 51
Siemianowice Slaskie 63
Sosnowiec 122
Tychy 346
Zabrze 264
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Variables Number of descriptions
STATUS
VERIFIED 103
REJECTED 378
LOSING 803
WINNING 307
IN_PROGRESS 400
ADVANCED 10
DONE 111
TYPE
Green budget 259
Standard budget 1853

Source: author’s work based on open-access data

2. Identifying urban climate change adaptation objectives in projects

The contemporary development of computational text analysis presents new
opportunities for conducting content analysis on more extensive and diverse qua-
litative datasets (Kuckartz 2014; Bryda 2014). Empirical examples demon-
strate various applications in this domain, such as identifying concepts, social
actors, or actions, highlighting language and genre differences, and organising
texts into categories or relations based on selected criteria (Macanovic 2022).
This analytical approach has proven particularly valuable in understanding so-
cial responses to climate change, which often involve defining meanings, shap-
ing discourses (Binczyk 2018), invoking values (Hulme 2009), and debating
social norms (Norgaard 2011). The “text as data” approach, a rapidly evolving
field within computational text analysis, encompasses lexical-based analysis, text
classification, and natural language processing (Nelson 2020). Various tools for
such analysis are now available in popular qualitative data analysis software like
MAXQDA and Atlas.ti, as well as through dedicated packages in programming
languages like R and Python.

Even if it still might be challenging to obtain a satisfactory depth of analysis
and overcome linguistic sensitivity, first attempts to use a lexical-based appro-
ach to study climate change adaptation, both internationally (Sodoge et al.
2023) and in the Polish context (Masik, Gajewski 2021) inspires for further
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methodological exploration. In this study, similar to studies mentioned above on
local environmental objectives in Polish participatory budgets, the descriptions
of collected projects were coded with research-driven categories (here: related to
urban climate change adaptation, “UCCA-related”). However, the categories were
then inductively confronted with the text to form dictionaries of words related to
the code’s meaning. This approach enabled the automatisation and replicability
of coding and recoding and performed precise calculations on coded datasets
(here: a code co-occurrence and quantitative distribution of codes between edi-
tions, project’s status, and budget’s type).

The coding procedure consisted of several steps and combined inductive co-
ding with quantitative data analysis. First, an initial inductive analysis of a test
dataset of participatory budgets from other cities allowed us to identify the langu-
age of core activities related to the objectives of urban climate change adaptation
in terms of greenery, water provision, sustainable transport, energy savings, pol-
lution elimination, and wild animals. The objectives of UCCA were then further
tested according to the vital vulnerable sectors of urban adaptation plans. The pub-
lication Let’s Feel the Climate (2018), summarising the first wave of Polish urban
adaptation plans, indicated nine vulnerable city sectors: Water and wastewater
management, Public health, Transport, Energy, Spatial management, High-dens-
ity areas, Biodiversity, Tourism, and Heritage. After a series of refinements based
on the test database, city documents and a literature review, the 17 categories were
clarified and described using dictionaries (as saved search terms of the MAXQDA
Text Search function) composed of sets of Polish words that should help to identi-
fy urban climate change adaptation objectives in the quantitative content analysis.
See the Supplementary Information for the list of saved search terms.

Several challenges emerged during coding, confirming previous observations
that the effectiveness of text-based research tools depends on a given language’s
grammar and writing systems (Kwartler 2017; Dombrowski 2020). In the
case of this analysis, for instance, the use of simplified one-word terms coding did
not allow for capturing negation. Verification of whether a given project does not
contradict its linguistic meaning (e.g., the demand to create parking spaces instead
of a green square) was done manually. Also, the ambiguity and symbolic significan-
ce of terms related to greenery (e.g., “sztuczna trawa”, “ogrdod jordanowski”, “ska-
tepark”) was challenging to overcome by the selected software and required additio-
nal verification and coding adjustments. Finally, a more abstract range of activities
related to vulnerabilities and accessibility, which was also associated with an open
catalogue of possible solutions, was not translatable into an effective dictionary.

Another challenge was effectively coding entire descriptions, as the software
allows only code phrases, sentences, or paragraphs. First, the search results based
on the developed dictionaries were coded as sentences. Then, using the MAXQDA
Complex Coding Query function with the commend “If inside”, action descrip-
tions containing meaningful sentences were coded accordingly to developed
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categories. Most descriptions were assigned to several categories at the same time.
Therefore, the unit of further coding analysis were fragments of text which could
be encoded with several codes simultaneously.

To validate the coding, descriptions encoded with only one code were manu-
ally verified (the verification was intended to determine whether the description
was encoded correctly and could be assigned to an additional category). As a re-
sult, the code tree was reorganised: a) the “Heat” category became a sub-code
for the Greenery and Water category, b) the Nature Eco Sustainability category
became a sub-code for Social activities, c) the “Cycling Walking” code was reco-
ded into Cycling and Vulnerabilities (merged with “Risks”), d) the “Air pollution
measures” category has been added to the “Pollution” category. Finally, descrip-
tions not coded with pre-defined UCCA-related categories were coded as “Other
projects” and verified by word cloud overview. They were mainly about the recon-
struction of playgrounds, renovation and purchase of new items for local libraries,
renovation of sidewalks and roads, and creation of parking lots.

Table 2 displays the frequency table of descriptions with and without the po-
tential to support urban climate change adaptation, showing absolute numbers and
relative frequency (percentage of descriptions coded by listed pre-defined codes
on adaptation or not). This frequency measure can be used to monitor the overall
representation of this issue in participatory budgets. It also provides a frequency
table of encoded fragments, showing absolute numbers and relative frequency
(percentage of fragments coded by listed pre-defined codes on adaptation).

Table 2. The frequency table of encoded descriptions and fragments — in total

Number Relative frequency
of coded descriptions of coded descriptions
Main codes
Other projects 1079 51
UCCA-related codes 1033 49
SUM 2112 100
UCCA-related codes
Number Relative frequency
of coded fragments of coded fragments
Greenery 573 32
Social activities 216 12
Nature Eco Sustainability 140 8
Cycling 193 11
Pollution 146 8
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Table 2. Continued

Number
of coded descriptions

Relative frequency
of coded descriptions

Air pollution measures 6 0,33
Water 136 8
Lighting 90 5
Wild animals 84 5
Vulnerabilities 80 4
Emergency services 45 2
Public transport 41 2
Cats Dogs 29 2
Climate Adaptation 18 1
Heat 6 0,33
SUM 1803 100

Source: author’s work based on open-access data

The Code Matrix Browser function helped explore the code’s co-occurrence
(see Table 3). While the category of Emergency services was mainly exclusive,
the rest tended to co-occur with each other. Sub-codes tend to co-occur with their
parent-codes: Heat with Greenery and Water, and Nature Eco Sustainability with
Social activities and Greenery. Among codes that demonstrated a co-occurrence
with the most significant number of codes were Pollution, Greenery, Water, and
Wild Animals. The highest overlaps (apart from subcodes) were among Greenery
and Social activities and Greenery and Pollution.

Table 3. The codes co-occurrence
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‘Water 76| 5 31 251 14| 16 8| 14 713 5 9
Lighting 33| 1 13| 12(20] 11 8 3 6 4
Wild animals | 54| 1 281 28| 8 7 14| 3 3 1 6 1
Vulnerabilities | 22 13 6| 13| 12 71 6| 3 1 1
qurgency 2 AR 3
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Public 200 1] 5| s|1| 4 5| 4] 1 1
transport
Cats Dogs 11 2| 4 6 1 1
Climate
Adaptation 0 3 3 3 0 ! !
Number of
the codes 12 6 11| 10| 10| 14| 2 |12|10( 12| 10 | 4 | 10 6 7
co-occurred

Source: author’s work based on open-access data

The dictionary-based text analysis identified several intersections between
urban climate change adaptation objectives and descriptions submitted to local
participatory budgets. Despite the limited use of words directly related to adap-
tation, mitigation, and climate change, almost half of the submitted descriptions
can potentially support the objectives of UCCA. Therefore, even if the phrasing
differs, UCCA is accepted locally.

Similarly to other studies on participatory budgets in Poland, the analysis
confirmed that greenery-related activities are already recognised and actively
implemented locally. This is an opportunity to enhance the adaptation efforts
of urban administrative units by coordinating their activities while implemen-
ting participatory projects. For example, this could involve creating green routes
or corridors between different urban areas or introducing new green initiatives
to complement existing ones.
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The extensive number of submissions in this category demonstrates the need
for creating guidance and ideas on effectively promoting urban nature in response
to climate change. This could include factors like selecting suitable plant spe-
cies and incorporating rainwater collection. Recognising “green’ aspects can also
be used for educational purposes, such as promoting other urban climate change
adaptation dimensions. The first five codes (Greenery, Social activities, Cycling,
Pollution and Water) constituted over three-fourths of all fragments coded with
adaptation-related codes. They correspond to some extent with the category de-
scribed by Cabannes (2021), “a response to exact and immediate climatic ef-
fects”, so they “tend to address effects of climate change. The passage suggests
that besides “Cycling”, which could be seen as a long-term solution to reduce
emissions in public transport, the other projects are small-scale local adjustments,
often in response to specific environmental challenges. This implies that a public
discussion about long-term urban changes to tackle climate change would require
additional participatory measures, such as civic panels.

3. Tends in trends in urban climate change adaptation objectives

In the next step, a quantitative distribution of codes was evaluated to exami-
ne how subsequent types of participatory budgets (editions, green vs. standard,
implemented vs. non-implemented) differed. Due to differences in the length of
descriptions and the number of reported activities in the analysed cities, the fre-
quency table of encoded fragments between cities was not calculated.

3.1. Editions

Table 4 shows the frequency table of encoded descriptions among three ana-
lysed editions in absolute numbers and relative frequency [% of descriptions co-
ded by listed pre-defined codes on adaptation or not]. The chi-square homogeneity
test was performed (adapted from Geisler, Swarts 2019) to examine if subse-
quent editions have the same distribution of codes. A significant difference exists
between the observed and expected frequencies of the coded descriptions in each
edition, X2 (2, N=2112) =30.81, p <.00001. Among significantly different code
distributions, in 2022, there was a higher share of the “UCCA-related” category
and a lower share of the “Other projects” category.
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Table 4. The frequency table of encoded descriptions — three editions

Relative frequency

Codes Number of coded descriptions of coded descriptions
2020 2021 2022 2020 2021 2022
Other projects 560 381 138 55 52 38
UCCA-related codes 455 355 223 45 48 62
SUM 1015 736 361 100 100 100

Source: author’s work based on open-access data

Table 5 shows the frequency table of encoded fragments in absolute numbers
and relative frequency [% of fragments coded by listed pre-defined codes on ad-

aptation].
Table 5. The frequency table of encoded fragments — three editions
UCCA-related codes

Number Relative frequency

of coded fragments of coded fragments
Editions 2020 2021 2022 2020 2021 2022
Greenery 220 207 146 31 32 34
Social activities 81 84 51 11 13 12
Nature Eco Sustainability 44 56 40 6 9 9
Cycling 99 65 29 14 10 7
Pollution 53 48 45 7 7 10
Air pollution measures 2 0 4 0,3 0,0 1
Water 57 48 31 8 7 7
Lighting 36 36 18 5 6 4
Wild animals 28 32 24 4 5 6
Vulnerabilities 34 33 13 5 5 3
Emergency services 24 12 9 3 2 2
Public transport 22 10 9 3 2 2
Cats Dogs 12 11 6 2 2 1
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Table 5. Continued

UCCA-related codes
Number Relative frequency
of coded fragments of coded fragments
Climate Adaptation 6 8 4 1 1 1
Heat 0 1 5 0,0 0,2 1
SUM 718 651 434 100 100 100

Source: author’s work based on open-access data

The results demonstrate that submissions to the participatory budget can dy-
namically respond to changing local demand. However, the list of topics for sub-
mitted projects remains stable. This may indicate the strength of this measure in
generating and testing new responses to already identified core challenges.

3.2. Types

Table 6 shows the frequency table of encoded descriptions among two ana-
lysed types of budgets (green and standard) in absolute numbers and relative fre-
quency [% of descriptions coded by listed pre-defined codes on adaptation or not].
Again, the analysis based on the chi-square test of homogeneity was performed to
examine if two types of budgets have the same distribution of codes. In this case,
there is a significant difference between the observed and expected frequencies
of the coded descriptions in each type, X2 (1, N =2112) = 294,52, p < .00001.
Intuitively, green budgets have a lower share of the “Other projects” category
among significantly different code distributions and a higher-than-expected share
of the “UCCA-related” codes.

Table 6. The frequency table of encoded projects — two types of budgets

Codes Number. ) Relative freql.lel{cy
of coded descriptions of coded descriptions
Standard Green Standard Green
Other projects 1076 3 58 1
UCCA-related codes 777 256 42 99
SUM 1853 259 100 100

Source: author’s work based on open-access data
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Table 7 shows the frequency table of encoded fragments in absolute numbers
and relative frequency [% of fragments coded by listed pre-defined codes on ad-

aptation].
Table 7. The frequency table of encoded fragments — two types of budgets
UCCA-related codes

Number Relative frequency

of coded fragments of coded fragments

Type Standard Green Standard Green
Greenery 345 228 26 47
Social activities 151 65 11 14
Nature Eco Sustainability 82 58 6 12

Cycling 187 6 14 1
Pollution 130 16 10 3
Air pollution measures 6 0 0,5 0

Water 103 33 8 7
Lighting 86 4 7 1
Wild animals 38 46 3 10
Vulnerabilities 75 5 6 1
Emergency services 45 0 3 0
Public transport 31 10 2 2
Cats Dogs 28 1 2 0
Climate Adaptation 13 5 1 1
Heat 2 4 0,2 1
SUM 1322 481 100 100

Source: author’s work based on open-access data

The results reveal that issuing “calls” for particular projects, in this case focus-
ing on green initiatives, has effectively popularised certain activities and could be
utilised to promote other areas of local involvement. This is especially noteworthy
as the results directly align the submitted descriptions with established priori-
ties. However, the increasing share of “green” descriptions does not correspond to
increased projects with convergent UCCA goals, such as addressing water-related

issues or heat prevention.
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3.3. Status

Calculating a frequency table of encoded descriptions among implemented
(status: IN._ PROGRESS, WINNING, DONE, ADVANCED) and not-implemen-
ted (status: LOSING, REJECTED, VERIFIED) projects was also possible. Again,
there is a significant difference between the observed and expected frequencies
of the coded descriptions in these two types of projects, X2 (1, N=2112) =24,95,
p < .00001. Among significantly different code distributions, there is a lower
share of the “Other projects” coding category among implemented projects and
a higher-than-expected share of the “UCCA-related” codes. (See Table 8).

Table 8. The frequency table of encoded descriptions — two types of implementation status

Codes Number. ) Relative freql.ler!cy
of coded descriptions of coded descriptions
Implemented lmplle\lr:)l:an ted Implemented Implljr?lin ted
Other projects 367 712 44 55
UCCA-related codes 461 572 56 45
SUM 828 1284 100 100

Source: author’s work based on open-access data

Table 9 shows the frequency table of encoded fragments in absolute numbers
and relative frequency [% of fragments coded by listed pre-defined codes on ad-

aptation].

Table 9. The frequency table of encoded fragments — two types of implementation status

UCCA-related codes
Number Relative frequency
of coded fragments of coded fragments
Type Implemented Implljlgten ted Implemented Implle\i;)lten ted

Greenery 300 273 37 27
Social activities 110 106 14 11
Nature Eco Sustainability 80 60 10 6
Cycling 40 153 5 15
Pollution 41 105 5 10
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UCCA-related codes

Number Relative frequency
of coded fragments of coded fragments

Type Implemented Impl];;)lten ted Implemented Impllevlflten ted
Air pollution measures 0 6 0,0 1
Water 56 80 8
Lighting 27 63 3 6
Wild animals 58 26 7 3
Vulnerabilities 25 55 3 5
Emergency services 25 20 3 2
Public transport 17 24 2 2
Cats Dogs 9 20 1 2
Climate Adaptation 9 9 1 1
Heat 5 1 0,6 0
SUM 802 1001 100 100

Source: author’s work based on open-access data

The results show that more projects related to adaptation have been imple-
mented. The breakdown of subcategories shows that this increase is mainly due
to projects related to greenery. However, this may be because there is a focus on
prioritising “green” projects in dedicated budgets.

4. Conclusions

The findings illustrate that the existing database of participatory budget pro-
jects serves as a valuable repository of data regarding local sentiments on matters
pertaining to UCCA. In line with past studies, the findings validate the popula-
rity and prominence of environmental concerns, specifically activities related to
greenery, within the participatory budgets of the Upper Silesian-Zaglebie Metro-
polis.

Nevertheless, the dictionary-based analysis offers further insights. Firstly, it
was estimated that almost half of the descriptions from the analysed database may
concern various aspects of UCCA, even though they usually do not directly men-
tion this topic. Secondly, a stable trend was observed in the distribution among
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multiple elements of UCCA in project descriptions. Still, most UCCA-related
fragments address direct, observable, local environmental problems. Therefore,
the quantitative distribution of coded descriptions and fragments suggests that
a participatory budget database could be regularly monitored to identify potential
trends in project submissions. For instance, this could be used to ascertain whether
and to what extent the list of project topics changes from edition to edition or to
validate the effectiveness of targeted “calls for projects”.

On the other hand, applying the ‘text as data’ approach to the available parti-
cipatory budgets database revealed several challenges and still has some methodo-
logical limitations. Firstly, the attempt to balance the simplicity and repeatability
of the analysis procedure with the accuracy of the coding limited the possibilities
for in-depth analysis. In addition, manual verification was required, compromi-
sing the effectiveness of a semi-automated technique. Secondly, the quantitative
analysis of qualitative data ultimately needed to combine two independent proce-
dures: qualitative (based on the functions of available software) and quantitative
(based on the adaptation of a statistical tool). This exposed the analysis to the
double risk of limitations associated with both methods. One solution was sum-
marising a research protocol in a set of comments programmed in R or Python.
However, its use would require additional programming skills and pre-preparation
of the input data.

In conclusion, monitoring the UCCA issue based on a participatory budget
database can be a valuable source of local environmental targets. However, seve-
ral methodological adjustments were necessary in the case presented, based on
a cautious review of both the process and the results obtained. Also, due to the
specific selection of the sample and the criteria for identifying adaptation actions
(based on urban adaptation plans), it is advisable to verify the proposed method
of analysis on a more prominent and randomised database. The target method for
identifying categories of search terms can be developed in a participatory manner
or in the context of identifying local adaptation priorities, which is enabled by this
methodological proposal’s flexible, data-driven nature.

Acknowledgement

This article benefited from the cooperation on the initial inductive coding
of a test dataset with the student research group that the author of the article ran
in 2022 in the Faculty of Sociology and Education (Warsaw University of Life
Sciences), as well as from the comments on the methodology of Rafat Bogu-
szewski. The author used Al-assisted technologies to proofread the manuscript.
Open-access data sets used in the analysis are available on the website https://
otwartedane.metropoliagzm.pl/dataset


https://otwartedane.metropoliagzm.pl/dataset
https://otwartedane.metropoliagzm.pl/dataset

How to monitor local objectives for urban climate change adaptation? 41

Funding

This research was funded by the National Science Centre, Poland, under the
project “Knowing about climate change adaptation at the local level. A collective
case study of urban adaptation plans in Poland” (no. 2021/40/C/HS6/00101) led
by Renata Putkowska-Smoter.

References

Bernaciak A., Kopczynski F. (2019), Participatory budgeting — an indicator of social activity of
residents and a tool of environmental protection in Poland: spatial diversity in the east/west
configuration, “Economics and Environment”, vol. 69, no. 2.

Binczyk E. (2018), Epoka czlowieka: retoryka i marazm antropocenu, Warszawa.

Bryda G. (2014), CAQDAS a Badania jakosciowe w Praktyce, “Przeglad Socjologii Jakosciowe;j”,
vol. 10. https://doi.org/10.18778/1733-8069.10.2.02

Cabannes Y. (2021), Contributions of participatory budgeting to climate change adaptation and
mitigation: current local practices across the world and lessons from the field, “Environment
and Urbanisation”, vol. 33, no. 2. https://doi.org/10.1177/09562478211021710

Cohen T. (2012), Can participatory emissions budgeting help local authorities to tackle climate
change?, “Environmental Development”, vol. 2. https://doi.org/10.1016/j.envdev.2012.03.016

Dombrowski Q. (2020), Preparing Non-English Texts for Computational Analysis, “Modern
Languages Open”, vol. 1. http://doi.org/10.3828/mlo.v0i0.294

Geisler C., Swarts J. (2019), Coding Streams of Language: Techniques for the Systematic Coding
of Text, Talk, and Other Verbal Data, The WAC Clearinghouse; University Press of Colorado.

Hulme M. (2009), Why we disagree about climate change: understanding controversy, inaction and
opportunity, Cambridge, UK.

Jamontt M.J., Kociszewski K., Platje J. (2021), Wroctawski Budzet Obywatelski jako narzedzie do
wzmacniania kapitatu naturalnego i odpornosci miasta na zmiany klimatu w latach 2016-2018,
“Studia Miejskie”, vol. 37. https://doi.org/10.25167/sm.1523

Kajdanek K. (2015), Budzet obywatelski czy ,, budzet obywatelski”? Komentarz w sprawie
Wroctawskiego Budzetu Obywatelskiego, “Problemy Rozwoju Miast”, vol. 2.

Kuckartz U. (2014), Qualitative Text Analysis: A Guide to Methods, Practice & Using Sofiware. Sage.

Kwartler T. (2017), Text Mining in Practice with R, Wiley.

Macanovic A. (2022), Text mining for social science — The state and the future of computational
text analysis in sociology, “Social Science Research”, vol. 108. https://doi.org/10.1016/
j.ssresearch.2022.102784

Martela B. (2024), Ocena zielonych pul w budzetach obywatelskich w perspektywie wyzwan
klimatycznych, “Annales Universitatis Mariae Curie-Sktodowska, sectio K — Politologia”,
vol. 2. https://doi.org/10.17951/k.2023.30.2.179-200

Martela B., Janik L., Mroz K., (2023), Barometr budzetu obywatelskiego. Edycja 2022, Instytut
Rozwoju Miast i Regiondw.

Masik G., Gajewski R. (2021), Working towards urban capacity and resilience strategy
implementation: Adaptation plans and strategies in Polish cities, “Cities”, vol. 119. https://
doi.org/10.1016/j.cities.2021.103381


https://doi.org/10.18778/1733-8069.10.2.02
https://doi.org/10.1177/09562478211021710
https://doi.org/10.1016/j.envdev.2012.03.016
http://doi.org/10.3828/mlo.v0i0.294
https://doi.org/10.25167/sm.1523
https://doi.org/10.1016/j.ssresearch.2022.102784
https://doi.org/10.1016/j.ssresearch.2022.102784
https://doi.org/10.17951/k.2023.30.2.179-200
https://doi.org/10.1016/j.cities.2021.103381
https://doi.org/10.1016/j.cities.2021.103381

42 Renata Putkowska-Smoter

Maczka K., Jeran A., Matczak P., Milewicz M., Allegretti G. (2021), Models of Participatory
Budgeting. Analysis of Participatory Budgeting Procedures in Poland, “Polish Sociological
Review”, vol. 4. https://doi.org/10.26412/psr216.03

Michalska-Zyta A, Brzezinski K. (2018), Budzet partycypacyjny jako mechanizm wspotrzqdzenia
miastem, “Annales Universitatis Mariae Curie-Sktodowska, sectio K — Politologia”, vol. 24,
no. 2. https://doi.org/10.17951/k.2017.24.2.205

Nelson L.K. (2020), Computational Grounded Theory: A Methodological Framework, “Sociological
Methods & Research”, vol. 49, no. 1. https://doi.org/0.1177/0049124117729703

Norgaard K.M. (2011), Living in denial: climate change, emotions, and everyday life, Cambridge,
Mass.

OECD Network on Fiscal Relations across Levels of Government (2022), Dispelling Myths about
Participatory Budgeting across Levels of Government.

Olejniczak J., Bednarska-Olejniczak D. (2021), Participatory Budgets of Polish Major Cities
During Covid-19, “European Research Studies Journal”, vol. XXIV, Special Issue 3. https://
doi.org/10.35808/ersj/2553

Pancewicz A., Bednarz D., Drozdz D., Marszot M., Suchy N. (2023), The Use of Nature-Based
Solutions in the Adaptation of Large Polish Cities to Climate Change and Energy Transformation:
A Comparative Analysis, “Energies”, vol. 16, no. 13. https://doi.org/10.3390/en16135189

Poptawski M., Gawlowski R. (2023), Participatory Budget as a Method of E-democracy
Development or Merely a Voting Tool?, “Przeglad Prawa Konstytucyjnego”, vol. 71, no. 1.
https://doi.org/10.15804/ppk.2023.01.20

Pytlik B. (2017), Budzet partycypacyjny w Polsce. Ewolucja i dylematy, “Studia z Polityki Publiczne;j”,
no. 1(13). https://doi.org/10.33119/KSzPP.2017.1.6

Rzenca A. (2018), Zielone budzety partycypacyjne, [in:] Miedzysektorowa wspolpraca na rzecz
zieleni w miescie, Fundacja Sendzimira.

Sinervo L.-M,, Bartocci L., Lehtonen P., Ebdon C. (2024), Toward sustainable governance with
participatory budgeting, “Journal of Public Budgeting, Accounting & Financial Management”,
vol. 36, no. 1. https://doi.org/10.1108/JPBAFM-11-2023-0205

Sodoge J., Kuhlicke C., De Brito M.M. (2023), Automatized spatio-temporal detection of drought
impacts from newspaper articles using natural language processing and machine learning,
“Weather and Climate Extremes”, vol. 41. https://doi.org/10.1016/j.wace.2023.100574

Szczepanska A., Zagroba M., Pietrzyk K. (2022), Participatory Budgeting as a Method for
Improving Public Spaces in Major Polish Cities, “Social Indicators Research”, vol. 162, no. 1.
https://doi.org/10.1007/s11205-021-02831-3

Slebocka M., Revitalization microprojects: how the civic budget supports regeneration activities in
cities: the Lodz city case study, “Ekonomia i Prawo”, vol. 21, no. 4. https://doi.org/10.12775/
EiP.2022.041

Wolszon M., Zajac M., Tyranska-Fobke A. (2023), Inequalities in health — the needs of the residents
of Polish cities expressed in Participatory Budget projects, “Journal of Health Inequalities”,
vol. 9, no. 2. https://doi.org/10.5114/jhi.2023.131224


https://doi.org/10.26412/psr216.03
https://doi.org/10.17951/k.2017.24.2.205
https://doi.org/0.1177/0049124117729703
https://doi.org/10.35808/ersj/2553
https://doi.org/10.35808/ersj/2553
https://doi.org/10.3390/en16135189
https://doi.org/10.15804/ppk.2023.01.20
https://doi.org/10.33119/KSzPP.2017.1.6
https://doi.org/10.1108/JPBAFM-11-2023-0205
https://doi.org/10.1016/j.wace.2023.100574
https://doi.org/10.1007/s11205-021-02831-3
https://doi.org/10.12775/EiP.2022.041
https://doi.org/10.12775/EiP.2022.041
https://doi.org/10.5114/jhi.2023.131224

How to monitor local objectives for urban climate change adaptation? 43

Supplementary Information for the article

Tested dictionaries to identify urban climate change adaptation objectives in

the quantitative content analysis of participatory budgets (PB).

. Vul ble cit
Category Examples of related actions from winerable fl y
of PB actions Search terms Polish urban adaptation plans sectors (Let’s feel
P P the climate, 2018)
Air pollution - roz.budowa onnrltf)r)l’n%u Jjakosci Public health
czujni powietrza w miescie”, “poprawa
measures P . ”
Jakosci powietrza
pies psy psa “budowa nowego schroniska dla Biodiversity
kot koty zwierzq w lokalizacji eliminujgcej
Cats Dogs psami kotami zagrozenia dla zdrowia i Zycia
psem kotem zwierzqt”, “poidetka z wodg dla
czworonog* zwierzqt”
Klimat klimatu “ksztc?ltowanie struktury . Public health
. funkcjonalno-przestrzennej, w tym
. klimatem A . .
Climate . terenow zielonych, ktore regulujg
. adaptacja . L
adaptation 5o « | Klimat lokalny, retencjonujq wode
adapt* mityga . . .
tagodzgc zarowno skutki suszy jak
SUSZ¢ Suszy .
i powodzi
“Wsparcie dla zrownowazonej Transport
mobilnosci: rozbudowa
sieci Sciezek rowerowych
Cycling rower* z infrastrukturq (stojaki,
wiaty) w miejscach publicznie
dostgpnych i ograniczenie ruchu
samochodowego w srodmiesciu”
« “powiqzanie systemu komunikacji | Transport
. rower o .
Cycling reiécie pieszej i rowerowej z uktadem
walking piesi ch picsi ciggow zieleni miejskiej
preszych p i podmiejskiej”
“Zwiekszenie mozliwosci Public health
ratownictw* reagowania na zagrozenia ze
Emeroenc straza* Dosoto™ strony stuzb kryzysowych i Strazy
TECNCY . Ii & Miejskiej ", “Wzmocnienie stuzb
services reanima* osp ratownicavch
OSP ratownicz* aen .
z uwzglednieniem zmian
klimatycznych”
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Category Examples of related actions from Vulnerable flty
of PB actions Search terms Polish urban adaptation plans sectors (Let’s feel
the climate, 2018)
drzew* ziele* “Z.miidfrszenie p?wief’zchr.li Biod.iversity
ak* *krzew* miejskich terenow zieleni, ’ Spatial
dz* traw* zwartej i przyulicznej, terenow management
Greenery n:ﬁ arkiem uzytecznosci publicznej,
garklf)zielo* rewita{izacja skwerow, alei '
ogrod* ogrodo* i parkow”, “tworzenie ogrodow
kieszonkowych”
upal* upat “Lagodzenie zagrozen Public health
Heat upalem upahy wynikajgcych z fal upatow
i miejskiej wyspy ciepta”
“Realizacja dzialan w zakresie Energy
Lighting lamp* §wietln* | rozwoju energooszczednego
led* systemu oswietlenia przestrzeni
publicznych”
“Edukacja klimatyczna Public health
i ekologiczna wraz z rozwojem
bazy dydaktyczne”, “Rozwdj
przyrod* wspolpracy w zakresie badan
IS\IjSt}:ienf&(l)i ty eko* zrowno* naukowych srodowiska miejskiego
natura* w aspekcie diagnozy zagrozen
klimatycznych dla mieszkarncow,
infrastruktury miejskiej oraz
przyrody”
“Wspolpraca z przedsiebiorcami Public health
i przedstawicielami sektora
przemystu w zakresie ograniczenia
zanieczyszcz* emisji zanieczyszczen do
Pollution s'mi.e.ci* srodowiska i wsparcia dla
emisj* wegla inwestycji w OZE”, “Stosowanie
weglowego rozwigzan ograniczajqcych
doplhyw zanieczyszczen do
odbiornikow wraz ze sptywem
powierzchniowym”
. termomo® “Dostosowanie systemu Transport
Public tramwaj* komunikacji publicznej do
transport autobus™ zagrozen”, “Poprawa warunkow
podrozy komunikacjq zbiorowg”
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Category Examples of related actions from Vulnerable flty
of PB actions Search terms Polish urban adaptation plans sectors (Let’s feel
the climate, 2018)
“Opracowanie systemu prognoz Public health
wplywu zagrozen klimatycznych
zagrozen*® z uwzglednieniem rozwoju
Risks ryzyk* miasta”, “Przeglqd i korekta
wrazliw* istniejqcych planow zarzgdzania
kryzysowego w mieScie w zakresie
wystgpienia zagrozen”
wspol* “Edukacja spoteczna: promowanie | Public health
sasicdzki [‘)ostav'v proekohlogi.cznycrh.
sasiedzkie i Wsp,o’i_odpowwdzzalnosc'l za
sasiedzki Jakos¢ zycia i bezpieczenstwo
Social sasiedzkich w zmieniajqcych si¢ warunkach
activities sasiad sasiadka klimat)rzcznych “tworzenie'
sasiedzi ogrodow kierszon.kowych, ktore
wspolprac* mogq pelm'.c takze .ﬁ.mkcje
zaangaz* spoleczne, jako miejsca
integrujqce mieszkancow”
“Tworzenie sieci wsparcia dla Public health
0sob starszych”, “Instytucjonalne
Inductive i organiZfzcyjne wzmocnienie
. coding (no odpornosci miasta na zmiany
Vulnerabilities dictionary klimatu lub na ekstremalne
available) zjawiska klimatyczne”,
“Zwigkszenie dostgpnosci
miejskiej, niskoemisyjnej
komunikacji publicznej”
wodn* tezni* “budowa i rozwdj systemu Water and waste
zr6d* rzek* blekitnej i zielonej infrastruktury”, | water management
zbiorn* retencj* | “budowa systemu optymalizacji
Water deszcz* nieck* | zuzycia wody w miescie”,

zraszacz*
studn* wody
poide* fontann*

“Zwiekszenie dostepnosci do wody
na obszarze Miasta”

Wild animals

zwierzg*
zwierze¢* jezy*
jerzyk* motyl*
owad* przczo*
pszczo* ptak™®
dziki kaczk*
dzikow

“Czynna ochrona siedlisk
przyrodniczych i gatunkow
chronionych”, “Ksztaltowanie
struktur przestrzennych
zapewniajqcych utrzymanie
roznorodnosci biologicznej”

Biodiversity
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