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Abstract: Government plans are crucial for strengthening democratic regimes by defining clear
policies and priorities, and by serving as essential channels of communication with voters and social
groups within electoral systems. The political commitment to align these plans with the United
Nations Sustainable Development Goals (SDGs) of the 2030 Agenda reflects an effort to integrate
global priorities into local agendas. Such alignment is critical for fostering sustainable and inclusive
progress. However, despite its importance, research on the intersection between government plans
and the SDGs remains limited. In this study, we used natural language processing (NLP), artificial
intelligence, and statistical analysis to examine the government plans of ten candidates in the 2022
gubernatorial election in the Brazilian state of São Paulo. Our analysis identified key policy topics,
explored patterns and trends, and assessed alignment with the 17 SDGs across the social (SDGs
1, 2, 3, 4, 5, 10, and 16), environmental (SDGs 6, 13, 14, and 15), and economic (SDGs 7, 8, 9, 11,
and 12) dimensions. The findings emphasize the need for government plans that are more closely
aligned with sustainable development goals and that demonstrate a strong political commitment to
addressing critical issues, particularly the impacts of climate change. This is especially urgent for
the state of São Paulo, which faces significant challenges, including natural disasters, heat waves,
flooding, water scarcity, and infrastructure deficiencies.

Keywords: policy analysis; natural language processing (NLP); government plans; sustainable
development goals (SDG)

1. Introduction

Local political actors and policymakers have increasingly embraced a “sense of great
responsibility” and recognized the “immense opportunity”, as global leaders, to address
challenges on a global scale, with the climate emergency arising in this context. The
mantra of “global problem, local solution” advocates a localized or subnational strategy [1].
Ostrom [2] has emphasized that “national governments are too small to manage the global
commons and too large to deal with smaller-scale problems”. The emphasis on locality
underscores that the intersection of global challenges and the United Nations (UN)’ 2030
Agenda for Sustainable Development Goals (SDGs) cultivates a distinct political arena,
producing locally tailored solutions in governance strategies and tangible outcomes.

In this context, national planning at hierarchical levels plays a critical role in elabo-
rating strategies for electoral cycles and national priorities [3]. This planning involves the
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government plans of candidates and their respective parties, which are used to articulate
public commitments [4] and to outline proposals, including goals, actions, prioritized
agendas, guidelines, and strategies, to be implemented if elected [5,6]. These plans serve
as a foundation for communication with voters during campaigns [7] and are deemed
essential for fostering synergies among policies aimed at sustainable development [8]. They
also play a vital role in enhancing the understanding of the political system [9], providing
essential elements for control, including vertical, social, and horizontal accountability [10],
and contributing to the strengthening of modern democracies [11].

For the implementation of the SDGs on a sub-national scale, local governments are en-
couraged to construct political agreements and to develop capacities to address challenges
associated with economic, social, environmental, and institutional dimensions, directly
impacting local communities [12]. However, the commitments made to voters during cam-
paigns, particularly in government plans, can provide support for the implementation of
these political agreements [12,13]. Analyzing the alignment of extensive government plans
with SDGs can be challenging in countries with numerous political parties that are eligible
for executive candidacies at various scales [12,14]. Therefore, it is imperative to assess the
government plans and to determine their alignment with the SDGs, as well as their political
impact at national and subnational levels in addressing pressing challenges [15,16].

To quantitatively and qualitatively assess a set of government plans of candidates
running for the position of governor in the 2022 Brazilian general elections for São Paulo
state and their alignment with the SDGs, we propose the integration of computational
tools based on natural language processing (NLP), artificial intelligence, and statistical
techniques. São Paulo, which has 44.04 million inhabitants, holds significant economic and
political influence in Brazil. It boasts the highest gross domestic product (GDP) among
Brazilian states, constituting 9.8% of the national total, more than twice that of the second-
ranked state, Rio de Janeiro [17]. Globally, São Paulo ranks 14th in economic terms [18].

Through artificial intelligence tools, topic modelling and perception analysis, this
research seeks to address the following sets of questions:

(1) What are the main topics derived from ten government plans in the 2022 elections in
São Paulo? What is the percentage coverage of these topics in individual plans? What
are the patterns of association between documents and topics?

(2) How are the documents aesthetically organized? How do the identified topics stand
out in the documents?

(3) What are the percentages of alignment between the agendas of the government plans and
the SDGs? What is the similarity between government plan agendas and SDG targets?

The existing literature underscores the limited awareness among local decision makers
regarding the SDGs, posing challenges in terms of prioritizing and effectively addressing
them [12,19]. This lack of awareness, coupled with competing priorities, such as economic
development, can divert attention from the SDGs [19]. Moreover, the methodologies
proposed in this work can be extended for application in general executive elections,
beyond the Brazilian context and irrespective of executive levels or similar political systems
worldwide. This approach offers voters a rapid and deep comprehensive analysis of the
planning, management, and regulation of public policies outlined in government plans.

The remainder of the work is structured as follows: Section 2 provides the context
for Brazilian policy and illustrates the application of NLP to government plans related
to all candidates running for the office of governor of São Paulo in the 2022 Brazilian
general elections. Section 3 introduces the methods and data used in our analysis. Section 4
presents and interprets the results, Section 5 discusses the results and Section 6 concludes
the study with policy implications.

2. Electoral Context, Government Plans, SDGs and NLP Analysis
2.1. Brazilian Electoral Context

Brazil is a federative and constitutional republic with a presidential system of gov-
ernment structured at three levels: federal, state (26 states and a federal district), and
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municipal [20]. The Brazilian electoral system comprises a set of rules that determine the
framework of each election, subject to changes in response to societal shifts [21]. Electors
express their preferences through votes, which translate into mandates, legislative seats, or
executive leadership [22]. Since the 1988 Constitution, Brazil has employed two different
electoral rules: the president, governors, and mayors of cities with more than 200,000 voters
are elected by a two-round system; for there to be no second round, the candidate must
receive more than 50% of the votes in the first round. Mayors of cities with fewer than
200,000 voters are elected by a simple majority [23].

As of October 2023, the Brazilian political landscape comprises 33 active political
parties registered with the Superior Electoral Court (TSE), all of which are authorized
to field candidates in Brazilian electoral processes [24]. This array of political parties
contributes to a diverse political panorama, characterized by varied representations of
interests and ideological leanings [25].

The Political Parties Law (Law No. 9.096/1995) establishes guidelines and norms
governing the organization and operation of political parties in Brazil [26]. Among the
obligations is the requirement that parties present a government plan when registering
their candidacies for executive positions at all three levels: municipal, state, and federal [27].
This obligation was incorporated into electoral legislation (Law No. 9.504/1997) through
Law No. 12.034 of 2009 [27].

2.2. Government Plans and SDGs

In contemporary democracies, government plans are essential for addressing citizens’
needs, upholding the rule of law, and promoting transparency and accountability. These
plans play a crucial role in shaping and sustaining a democratic society [23,28,29]. How-
ever, despite their importance, they have been overlooked in political literature [16], and
most lack a direct relationship with the SDGs [30]. There is a growing call for including
multilevel and interdisciplinary proposals in government platforms at both national and
sub-national levels [3,8,31]. These proposals should cover various issues, including poverty
eradication, zero hunger, access to health, clean water, sanitation, quality education, gender
equality, decent work, economic growth, innovation, inequality reduction, sustainable
urban development, climate action and other SDGs [32,33].

Since the SDGs’ implementation in 2016, a critical question has been their policy
impact at subnational, national, and global levels [15]. A recent UN report indicates
slow progress or regression on most goals since 2015 [34]. This raises concerns about
whether and how policymakers are integrating SDG themes into their planning across all
policy levels. Research shows that the interrelationship between the 17 SDGs and local
plans is complex, requiring empirical investigation [35–37]. While some studies highlight
interlinkages among the goals [38–40], the potential influence of the SDGs on regional
policy plans remains underexplored [41,42], especially regarding factors like governance,
regulations, and business sector involvement [43,44].

Regional collaboration under the SDGs is essential for integrating local government
actions, identifying interconnected elements, and engaging in principled actions to address
urbanization intersections [12,14,45]. A study in Norway [46] has found that interdis-
ciplinary collaboration and sectoral coordination during action plan development can
facilitate SDG implementation in local and regional planning. However, there is a notable
lack of integration of contextual mechanisms into decision-support tools for the implemen-
tation of SDGs [47]. Guidelines for sectoral integration play a significant role in assessing
the content of plans through various methodologies [48]. Integration across policy do-
mains remains challenging, particularly in recognizing trade-offs and interactions with the
SDGs [49]. Identifying and monitoring decision makers and reviewing political documents
are necessary for evaluating implementation strategies [50]. Computational tools have
significant potential for optimizing this process [51].
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2.3. Natural Language Processing (NLP) Applied to Government Plans

NLP models can identify and discern patterns in texts based on extensive datasets
used during their training [52], enabling them to find similarities between input texts and
predefined categories from these databases [53]. Specifically, topic modeling extracts topics
and themes from documents, offering valuable insights and analyses on the presented
content [54,55]. The use of deep learning language models (LLMs), such as OpenAI’s
ChatGPT, has significantly impacted various fields of study [56], particularly in identify-
ing converging concepts from multiple data sources, which is pertinent in scientific and
academic research [52,53].

As these models become more integrated into academic research, it is crucial to adopt a
careful and ethical approach [53,54]. Gilat and Cole emphasize the need to be vigilant about
potential errors and biases when using OpenAI’s model [57]. To ensure ethical standards,
studies using ChatGPT should undergo thorough examination and validation [53,57].
Oversight of AI-generated content is essential, with authors ensuring the accuracy and
truthfulness of the information [57]. Despite these concerns, the appropriate use of LLMs
can enhance research excellence, provided experts are involved in incorporating these tools
responsibly [54,58].

The advancement of embeddings, high-dimensional vectors encapsulating semantic
and syntactic relationships in textual data, marks a significant development in LLMs [59].
These embeddings are crucial for tasks like search algorithms, sentiment analysis, language
translation, and text classification [59,60]. OpenAI’s text-ada-002 model, although not
open-source, is accessible through an API and transforms texts into 1536-dimensional
vectors, enhancing processing and precision in handling complex textual data [61,62].
Despite advancements in NLP applications, their usage in the political domain, particularly
within Brazilian political science, remains under-explored [63–65]. Utilizing NLP in this
context can alter perceptions of local parties, highlighting their commitment to platforms
and public commitments in detecting problems [29,66,67], attributing causality, forming
coalitions, and proposing policy solutions [68].

3. Material and Methods

In this study, we collected and analyzed data from the ten government plans related to
all candidates running for the office of governor of São Paulo in the 2022 Brazilian general
elections [69]. Each document has distinct analytical characteristics, such as the number of
pages and proposed actions (refer to Supplemental Figure S7 for more details). The study
also includes the 169 targets of the UN’s 2030 Agenda for SDGs [32]. To avoid confusion
when discussing the government plans of each party or coalition, we refer to them using
the acronym of the party that each candidate is affiliated with, as follows: Democracia
Cristã (DC), NOVO, Partido Comunista Brasileiro (PCB), Partido da Causa Operária (PCO),
Partido Democrático Trabalhista (PDT), Partido da Social Democracia Brasileira (PSDB),
Partido Socialista dos Trabalhadores Unificado (PSTU), Partido dos Trabalhadores (PT),
Republicanos (REP), and União Popular (UP).

Our study is divided into four parts. In the first two, the government plans are
analyzed both as a whole and individually, considering all textual information within them.
In the latter two parts, the government plans are compared against the SDGs, focusing only
on the agendas that are addressed in the plans.

3.1. Topic Modelling Applied to Government Plans

We employed topic modelling to describe themes based on the probability of their
characteristic words. Latent Dirichlet allocation (LDA), and a generative probabilistic
model were utilized to represent documents as random mixtures over latent topics. Each
topic was characterized by a distribution over words [70]. LDA was combined with Gibbs
sampling to identify themes (or topics) within the document collection, assuming each
document reflects a combination of these topics [70,71]. In this context, in statistically
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meaningful ways, a topic is defined as a list of words that co-occur, forming a distribution
over a fixed vocabulary of terms.

Following the topic modelling analysis, we performed several operations to deepen
our understanding of the themes. These included exploring the characteristics of each
theme, analyzing the relationships between various themes, assessing the semantic coher-
ence of each theme, testing the model, and applying the model by creating a new thematic
variable with values representing the identified topics. We employed multidimensional
scaling (MDS), multiple correspondence analysis (MCA), and network analysis for a com-
prehensive analysis. Detailed explanations of these methods and their applications to our
analysis can be found in the Supporting Information.

3.2. Perception Analysis of Government Plan

Structured documents provide a logical and clear organization of the content, facili-
tating comprehension by readers. The plan organization allows readers to quickly grasp
the key points and proposals. The use of references is essential for providing credit to the
sources used in the government plans, ensuring that political agendas are well founded.
This also enables readers to access the original sources for further information. Following a
logical structure confers a professional presentation to the document, conveying credibility
and seriousness to the candidate/political party and the content presented.

In the second stage, a working group (WG) consisting of 5 researchers reviewed the
documents and applied qualitative perception methods. Metrics were developed to classify
government plans and assess the emergence of thematic discourse categories. Initially, the
formal characteristics, j, of government plans were evaluated, including the presence of a
cover, table of contents, introduction, pagination (number of pages), statistical references
(data), theoretical references (framework), journalistic references, and URL links. Using
binary analysis, the frequency of each formal characteristic, nj, was computed, as follows:

nj =
l

∑
i=1

xi (1)

Here, l represents the total number of WG members. The variable xi denotes the assess-
ment by the ith WG member for characteristic j, which can take two values, as follows:

xi =

{
0, if the formal characteristic is absent

1, otherwise.
(2)

If n0
j is the number of times the value 0 (absence) appears and n1

j is the number of
times the value 1 (presence) appears, the statistical mode is determined as follows:

Modej =

{
0, i f n0

j > n1
j

1, otherwise.
(3)

In this scenario, it is impossible for n0
j to be equal to n1

j . We present the most frequent
value among the assessments based on the statistical model in a table, shown in Section 4.2.

Next, the N = 19 topics obtained from topic modeling in the initial stage were
evaluated by each WG member on a scale from 0 to 3, where 0 indicated “not informa-
tive”, 1 indicated “little information”, 2 indicated “moderate amount of information”,
and 3 indicated “highly informative”. The statistical mean (x) of the WG members’ percep-
tions for each topic, Ti, was calculated as follows:

xTi =
1
n

n

∑
j=1

xTi , j (4)

where xTi , j is the rating given by the jth WG member for topic Ti. The results are depicted
using radar charts, as illustrated in Section 4.2.
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Finally, the percentage of topic coverage (ε) was calculated as the ratio between the
area enclosed by the curve delimited by the polygon

(
Ap

)
and the area of a circle with a

radius equal to 3 (AT) in the radar chart [72]. This is expressed by Equation (5), as follows:

ε =

(
Ap

AT

)
× 100% (5)

Similarly, the same metrics can be numerically defined as the proportion of topics
addressed by each political party in its government plan, where Ap is defined as follows:

Ap =
N

∑
i=1

xTi (6)

This represents the sum of the mean values of the perceptual analysis associated with
all N topics (Ti) assessed within each government plan when topics were partially covered.
The value of AT is calculated as follows:

AT = N × maxrating = 57 (7)

Here maxrating = 3 represents the highest informative rating given, indicating com-
plete coverage of all topics in each government plan.

3.3. Measuring the Relationship Between SDGs and Government Plans

In the third stage of our methodology, we evaluated the alignment between agendas
extracted from government plans and the UN’s SDGs outlined in Agenda 2030. Initially,
we utilized Atlas.ti (Version 23.4) to identify political proposals based on specific linguistic
criteria, including the presence of infinitive verbs and characteristics distinguishing propos-
als from informative texts. Selected segments were exported to a text file and individually
assessed using OpenAI’s ChatGPT 3.5 version. We employed a predefined prompt: “List
the Sustainable Development Goals contained in the following agenda”. ChatGPT catego-
rized each proposal Pk

i , representing the ith agenda associated with the kth government
plan, with none, one, or more SDGs, providing justifications for each classification.

To operationalize the alignment assessment, we introduced a correlation function

C
(

Pk
i , Sk

q

)
to categorize each political proposal Pk

i with respect to the SDGs Sk
q, as follows:

C
(

Pk
i , S

k
q

)
=

{
1, i f Pk

i is categorized with Sk
q

0, otherwise
(8)

Subsequently, outputs underwent review and refinement for accuracy and expert
validation. Individual agendas were then codified using codes corresponding to the

number of SDGs in Atlas.ti. Using the correlation function C
(

Pk
i , Sk

q

)
, we constructed a

correlation matrix C with dimensions j × l, where j is the number of SDGs and l is the
number of governments plan, given as follows:

C
(

Pk
i , S

k
q

)
=


C
(

Pk
1 , Sk

1

)
· · · C

(
Pk

1 , Sk
l

)
...

. . .
...

C
(

Pk
j , Sk

1

)
· · · C

(
Pk

j , Sk

l

)
 (9)

If nj,k is the number of proposals of the j-th government plan aligned to k-th SDG,

nj,k = ∑
i

∑
q

C
(

Pk
i , S

k
q

)
(10)
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then the co-occurrence matrix M, measuring the proportion of proposals related to each
SDG within a specific government plan, is defined as follows:

Mi,j =
ni,k

Nj
(11)

where Nj is the total number of agendas associated to j-th government plan. Supplemental
Figure S7 shows the total number of agendas proposed by each political party.

Heatmap representation based on the co-occurrence matrix M was generated to vi-
sualize the relationships and distribution of proposals concerning the SDGs, as shown in
Section 4.2. This methodological approach facilitates the mass categorization of proposals,
significantly reducing the overall analysis time compared with estimates if conducted solely
by the WG.

3.4. Measuring the Relationship Between Targets of SDGs and Government Plans

In the final stage of our methodology, we utilized OpenAI’s text-embedding-ada-002
model [73] to compute the distance matrix D between a set of 169 SDG targets and agen-
das extracted from government plans. Embeddings offered a numerical representation
of textual contents, facilitating efficient semantic analysis [74]. Initially, we compiled a
comprehensive spreadsheet containing all public agenda proposals extracted from gov-
ernment plans, meticulously mapping each agenda item to ensure accuracy. The matrix
D was constructed using cosine similarity cossim(x, y) to gauge the similarity between the
embeddings of SDG targets and agenda items, as follows:

Di,j = cossim

(
embeddingSDGi

, embeddingAgendaj

)
(12)

Using matrix D, we established similarity intervals for the SDG targets and policy
agendas by categorizing the distances into quartiles based on their similarity scores. Let
Q1, Q2, Q3, and Q4 denote the quartiles, such that

Q1 ≤ f irst quartile scores ≤ Q2 ≤ second quartile scores ≤ Q3 ≤ third quartile scores ≤ Q4 (13)

The third quartile Q3 was identified as the benchmark similarity threshold θ = Q3
for semantic textual similarity (STS). Subsequently, the spreadsheet was vectorized using
the text-embedding-ada-002 model, allowing for a nuanced understanding of the semantic
overlap between government agendas and SDG targets. Our methodology facilitated and
enabled a quantitative assessment of the coverage of UN SDGs within government plans,
quantifying the extent of alignment between proposed agendas and SDG objectives. This
quantitative analysis provided valuable insights into the alignment between governmental
initiatives and global sustainability goals.

4. Results
4.1. Topic Modeling Applied to Government Plans

The topic modelling identified 19 topics from our dataset, which resulted from the
integration of 10 government plans into a single document corpus. Figure 1 shows the
occurrence of these topics, and we ranked them in descending order, as follows: education,
elections (electoral system), gender violence, sanitation, healthcare, culture, employment
and income, social assistance, revenue, public transportation, human rights, the prison
system, tourism, digital government, technology and innovation, international relations,
public safety, government programs, and streamlining. Supplementary Table S1 presents
the nineteen most frequent words in each topic, while Supplementary Figure S1 illus-
trates the frequency of the top five words for each topic. To ensure the accuracy of topic
identification, two experts specializing in deep learning and social media analytics were
invited to perform the labelling. Both experts meticulously examined the prevailing word
representations, inspected their c-TF-IDF scores, and achieved consensus through thorough
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discussion. These results offer a concise overview of the most extensively covered topics
within the document set, highlighting the priorities and primary concerns of executive
government candidates.
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To further characterize these government plans, we conducted an individual assess-
ment of topic coverage within each document. Figure 2 illustrates the percentage of each
topic covered in documents represented by the acronyms of the respective political parties.
The analysis revealed that the PCO had the least thematic coverage, addressing only the
following four topics: “education”, “employment and income”, “elections”, and “inter-
national relations”, with the “employment and income” topic occupying 52% of their
document. In contrast, parties such as PDT, PSDB, PT, and REP addressed all 19 topics
in their respective government plans, indicating a broader diversity of themes covered.
The most relevant topics for these parties were “revenue” for PDT with 12.7%, “educa-
tion” for PSDB with 11.3%, “sanitation” for PT with 12.8%, and “elections” for REP with
13.6%. Additionally, Supplemental Figure S5 shows that the topic of “gender violence”
had a higher occurrence only for the PT party, followed by UP, PCB, PSDB, and REP. In
contrast, the NOVO and PCO parties had negligible representation, with 0% occurrence.
Supplemental Figures S3–S5 provide a comparative analysis of topic occurrences among
parties, illustrating how different political groups prioritize and emphasize distinct issues
based on their specific agendas and priorities.

The topics “education”, “gender violence”, “sanitation”, “healthcare”, “employment
and income”, “technology and innovation”, “human rights”, “public safety”, and “inter-
national relations” appear to have potential connections with certain SDGs. For example,
the “education” topic could relate to SDG-4, which aims to promote quality education for
all, and “sanitation” to SDG-6 (Clean Water and Sanitation). Similarly, “gender violence”
may align with SDG-5, which seeks to achieve gender equality, while “healthcare” seems
to correspond to SDG-3 (Good Health and Well-being). Furthermore, “employment and
income” can be linked to SDG-8, which aims toward sustainable economic growth and
decent work. The topic “technology and innovation” relates to SDG-9 (Industry, Innovation,
and Infrastructure), and “international relations” to SDG-17 (Partnerships for the Goals).
Finally, the topics “human rights” and “public safety”, may connect to SDG-16 (Peace,
Justice, and Strong Institutions).
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Conversely, though topics such as “elections”, “social assistance”, “culture”, “rev-
enue”, “prison system”, “tourism”, “digital government”, “government programs”, “public
transportation” and “streamlining” may not explicitly align with the SDGs, they could
hold significance within secondary contexts. For example, while targets 16.6 and 16.7,
associated with SDG-16, may involve the electoral process, the “elections” topic emerges in
government plans due to specific incidents during the 2022 Brazilian elections. In particular,
several attacks on the Brazilian electoral system and democracy, particularly concerning
the electronic voting system, were made by the incumbent candidate during the national
election, which occurred concurrently with state elections. Hence, this resonated in São
Paulo government plans, leading to the urgency of this topic. The “social assistance” topic
addresses programs like Bom Prato (a government meal program) and the Population in
Street Situations (PISS) program—see Supplemental Table S1—which, although not directly
linked to specific SDGs, could indirectly contribute to their advancement through effective
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policy associated with SDG-1 (No Poverty), SDG-2 (Zero Hunger), and SDG-16 (Peace,
Justice, and Strong Institutions).

We conducted a correspondence analysis of political party documents, as depicted in
Figure 3, to assess their proximities, distances, similarities, and dissimilarities in terms of
proposals, ideologies, and political approaches. This analytical approach reflects associations
among categorical variables and is valuable for exploring relationships and patterns within
complex datasets, enabling the identification of potential relationships among parties and
providing insights into their positions and affinities within the political scenario. By visually
representing the associations between different documents, correspondence analysis helps
uncover meaningful insights and identify potential correlations [55]. The results reveal that
the political party documents are clustered into four distinct groups distributed across four
quadrants. In the first quadrant (top right, marked by blue bubbles), the PT party stands alone.
The second quadrant (top left, represented by red bubbles) features the PCB and UP parties.
The third quadrant (bottom left, indicated by purple bubbles) contains the group consisting
of the PCO and PSTU parties. The most extensive cluster, situated in the fourth quadrant
(bottom right, represented by cyan bubbles), encompasses the REP, NOVO, DC, PSDB, and
PDT parties. Such insights are valuable for understanding political dynamics and possible
alliances that may arise during elections or in case of runoff elections.
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Figure 3. Bubble chart of 2-dimensional thematic correspondence analysis revealing the presence of four
clusters of political parties’ documents and their respective proximities. Each document is represented
by a bubble labelled with political party acronyms. The clusters are indicated by the colors blue (PT),
red (PCB and UP), purple (PCO and PSTU), and cyan (DC, NOVO, PDT, PSDB, and REP).

In addition, MDS analysis was employed to compare the clustering, spatial distances,
and scale of topic dimensions represented in a two-dimensional space (x and y). Through a
bubble representation, we assessed the relationships between the topics extracted from ten
government plans and shown above, in Figure 1. The MDS map, derived from similarity
indices (cosine index), presented in Figure 4, reveals four distinct topic clusters, each
represented by a different color. All bubbles are completely separate from each other,
except for a single intersection between the boundaries of the topics “gender violence” and
“employment and income”, indicating the model’s suitability.
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extracted from 10 government plans.

The first cluster, denoted by red circles, encompasses topics such as revenue, tech-
nology and innovation, prison system, and public safety, with revenue being the most
prominent theme. The second cluster, represented by green circles, includes topics like
healthcare, culture, public transportation, tourism, and streamlining, with healthcare as
the central theme. The third cluster, indicated by orange circles, contains topics such as
education, sanitation, social assistance, human rights, digital government, and government
programs, with education being the most significant theme. Lastly, the blue circles represent
themes related to elections, gender violence, international relations, and employment and
income, with gender violence standing out.

The stress function value for this analysis is 0.1181, indicating the level of accuracy of
the results. The remarkable importance of the education topic, evident in Figures 1 and 4,
motivated us to delve deeper by examining it as an ego network, as shown in Supplemental
Figure S2. Within this network, the education topic’s substantial link to the subject of
gender violence emphasizes the critical need to address violence within the framework of
education. Education plays a fundamental role in raising awareness and preventing gender-
based violence, as it allows the dissemination of knowledge about gender equality, which
is essential for any society based on human rights. These themes are intrinsically linked
and must be considered in integrated public policies through educational practices and
actions to combat gender-based violence. These two topics, education and gender-based
violence, can be related to SDG-4 and SDG-5, respectively.

Until this point, we have identified patterns of individual association among political
parties (Figure 3) and themes (Figure 4). Additionally, the MCA analysis (Supplemental
Figure S6) revealed relationships between the distance, dij, between topics and political par-
ties. For example, “social assistance”, “sanitation”, and “education” are closely associated
with PT in the first quadrant, in the positive directions of dimensions 1 and 2, with distance
respectively equal to dij = 0.022, dij = 0.098, and dij = 0.192. In the fourth quadrant,
thematic proximity is observed between REP and “prison system”, “streamlining”, and
“digital government” with respective distances dij = 0.060, dij = 0.063, and dij = 0.100.
Additionally, PDT is closely related to “technology and innovation” with dij = 0.086,
NOVO to “government programs” with dij = 0.020 and PSDB to “digital government”
and “revenue” with respective distances dij = 0.050 and dij = 0.085. Parties such as DC,
PCB, PSTU, PCO and UP are more distant from these themes. Detailed metrics regarding
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MCA analysis concerning variance and the coordinates used to compute the distances are
provided in Supplemental Table S2.

4.2. Perception Analysis of Government Plans

Perceptual analysis of the documents was initially conducted to delineate the formal
characteristics of political documents, as described in Section 3.2. The results presented in
Figure 5 indicate that, overall, the government plans exhibit significant weaknesses and lack
basic structure. While the presence of scientific data is one of several practical considerations
to be addressed when formulating a government plan to guide public policy or justify political
intentions, in this case, most plans lacked fundamental elements such as a table of contents,
pagination, introduction, and division of sections according to minimal standards. Moreover,
there was a lack of information provided, including census data, statistical references, official
sources, and journalistic considerations. Figure 5 highlights that the PCB had the best-
formatted government plan, scoring 6 out of 8 in terms of formal characteristics. It was
followed by the PDT, PT, and REP, each scoring 5 out of 8. Conversely, the PSTU, DC, and
PCO received the least favorable evaluations, with either no marks or only a single mark, as
indicated by the statical mode illustrated in Figure 5. The remaining formal characteristics
of the government plans, such as the number of pages and the number of policy agendas
associated with each plan, are detailed in Supplemental Figure S7.
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Figure 5. Representation of the statistical mode resulting from the binary perception analysis of
the formal characteristics of government plans. Highlighted cells indicate the presence of formal
characteristics in the respective government plans (Equation (3)).

We proceeded with the steps described in Section 3.3, evaluating the coverage of the
nineteen topics outlined in Section 4.1. The results of the perception analysis are presented
in radar charts shown in Figure 6. The polygons associated with each government plan
on the radar charts allow us to observe that some parties had a greater coverage of certain
topics. The area under the polygons is proportional to the percentage of topic coverage (see
Equation (5)). More detailed radar charts for individual parties, along with their percentage of
coverage in each government plan, are presented in Supplemental Figures S8 and S9, as well as
Supplemental Table S3. The parties with the highest and lowest coverage of topics following our
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perception analysis, and as shown in Figure 6, were PT and PCO, with 74% and 12%, respectively
(see Supplemental Table S3). Furthermore, it is interesting to note that the REP and PSDB parties
have similar structures and sizes, with 56% and 51% coverage, respectively, differing in the
direction of the vector regarding “public transportation”, “sanitation”, “human rights”, and
“international relations”. The topics of “revenue”, “streamlining”, and “elections” are also less
discussed, with all parties receiving less than 50% coverage of these topics.
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Figure 6. Radar chart displaying the outcomes of the perception analysis based on the evaluation of
the nineteen topics presented in Figure 1. The topics are positioned along a radial line and distributed
around the outer circle. The circles have radii ranging from 0 to 3, with intervals of 0.5. (a) Polygons
associated with PT, PSDB, REP, PDT, and NOVO parties. (b) Polygons associated with PCB, UP,
PSTU, PCO, and DC parties. Individual polygons are depicted in Supplemental Figures S8 and S9,
with the percentage of coverage associated with each polygon shown in Supplemental Table S3.

Specifically, concerning the two parties that advanced to the second round of the São
Paulo state elections, Figure 6 illustrates our perception analysis, which indicates that PT
covers over 50% of most of the addressed issues, with the exceptions of “streamlining” and
“revenue”. In contrast, REP has seven out of nineteen topics with coverage below 50%,
including “streamlining”, “revenue”, “technology and innovation”, “gender violence”,
“human rights”, “international relations”, and “public transportation”.

Our perception analysis also revealed that, despite the examination of government
plans revealing the presence of various socioeconomic and political topics, in general
(except by one or a small number of documents) there is a prominent gap related to the
“environment” theme, specifically linked to the SDGs related to “Climate Action” (SDG-13),
“Life Below Water” (SDG-14), and “Life on Land” (SDG-15). There is a significant absence
of specific approaches related to decarbonization, preservation of biomes, reforestation,
and other crucial environmental policies for mitigating the impacts of climate change.
Furthermore, another underexplored aspect linked to climate-induced disasters, like flash
floods, landslides, and a lack of city resilience, is crucial. While there is mention of the topic
of gender violence, broader issues of gender, economic, racial, educational, cultural, and
epistemic inequality, as well as leadership opportunities and better wages for women, may
not be widely addressed in government plans, leaving significant gaps in the promotion of
equality and social inclusion.

4.3. Assessing UN SDG Coverage in Government Plans

More precise results regarding the alignment between government plans and the SDGs
were obtained using the methodology described in Section 3.3. The results shown in Figure 7,
represented as a heatmap, depict the relationship between the SDGs, arranged in descending
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order along the rows, and the government plans, presented in the columns. Each cell in
the heatmap displays the ratio between the total number of agendas classified about each
SDG and the overall number of agendas within each political plan (see Equation (11); the
total number of agendas by political party can be found in Supplemental Figure S7). The
government plans with the highest SDG coverage are attributed to the PT and REP parties,
which advanced to the second round of executive elections, with a notable emphasis on
SDG 17. Conversely, the parties with the lowest proposed alignment with the SDGs were PCO
and DC, with no proposals associated with eight and six SDGs, respectively. PCB was the
single party that emphasized SDG-1, with a rate of 0.223. The results also show that none of
the parties presented proposals with a relevance threshold equal to 0.2 associated with SDG-2,
SDG-5, SDG-6, SDG-7, SDG-12, SDG-13, SDG-14, and SDG-15. Concerning SDG-3, PCB
and REP were the only parties that presented proposals with an emphasis greater than 0.2.
Regarding SDG-4, the PT was the only party with a rate above the relevance threshold, with a
value equal to 0.2155. The DC and UP parties emphasized SDG-8 in their agendas compared
with other parties, while the PDT and REP surpassed the threshold for SDG-9 with rates
of 0.264 and 0.331, respectively. The two parties with the highest alignment rates between
government plans and SDG-10 were PT and PCB, with rates of 0.336 and 0.323, respectively,
while, concerning SDG-11, REP and PT had rates of 0.364 and 0.300, respectively. Finally, the
highest alignments between government plans and SDG-16 were with the PCB party, with a
rate of 0.329, and the DC party, with a rate of 0.294.
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Figure 7. Heatmap illustrating the alignment between SDGs and government plans. Cooler colors
signify a lower alignment rate between SDGs and government plans, whereas warmer colors indicate
a higher alignment rate between SDGs and government plans.

Finally, we applied the methodology described in Section 3.4 to compare the agendas
in the government plans with the 169 targets of the UN’s 2030 Agenda for Sustainable
Development. The percentage alignment is shown in Table 1. The results indicate that PT’s
proposals had an over 86% alignment with the UN SDG targets. REP, which also advanced
to the second round of elections and emerged victorious, had over 56% alignment with the
SDG targets. In contrast, PCO and PSTU had the lowest alignment with the UN goals, with
only 2.37% and 1.18% alignment, respectively.
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Table 1. Percentage of alignment between the 169 targets of the SDGs and exclusive agendas presented
in government plans by the political parties.

Government Plan Coverage of the SDGs Targets (%)

DC 21.30
NOVO 20.12

PCB 31.95
PCO 2.37
PDT 40.83

PSDB 53.85
PSTU 1.18

PT 86.39
REP 56.21
UP 47.93

Additional results regarding the histogram of occurrences of alignment between SDG
targets closely associated with the agendas presented in political parties’ documents are
provided in the Supplementary Materials (Supplementary Figures S10–S15). Generally, the
distributions exhibit a similar qualitative decay behavior across parties, except for PCO and
PSTU, which display a uniform distribution with few aligned targets. Here, we highlight
the higher occurrences of alignment between government plans and specific SDG targets.
For the DC and NOVO parties, the highest occurrence is associated with target 8.3. PCO
has a single occurrence each, linked to targets 11.1, 1.3, and 9.c. Similarly, PSTU also has
single occurrences aligned with targets 8.6 and 5.1. The major occurrence associated with
PCB has a value of 7 and is related to target 1.b, while the major occurrence of PDT has a
value of 12 and is connected to target 11.a. UP has a major occurrence of 7 aligned with
targets 5.a, 11.1, and 5.4. PSDB has a higher occurrence of 18 aligned with target 11.a, REP
exhibits a higher occurrence of 16 associated with targets 8.3, and PT is prominent, with an
occurrence of ~110 associated with target 11.a.

5. Discussion

Advancing the SDGs requires integrating public policy agendas aligned with the goals
into government plans [75]. It implies incorporating topic indicators to assist in planning and
evaluating the impact on individual SDG scores [76]. In this study, we employed NLP, artificial
intelligence, and perceptual analysis to investigate thematic emergence in the documents.

The results were presented by applying MDS, MCA, and network theory which al-
lowed us to explore the patterns of association between topics and documents. Additionally,
we introduced metrics to evaluate the formal characteristics of the documents, and utilized
OpenAI’s ChatGPT 3.5 and embedded text model to classify individual agendas within
each government plan with the SDGs. Concerning the alignment between political docu-
ments and the 169 targets of the UN Agenda 2030, we investigated how specific agendas
of government plans influence the percentage coverage of the SDG targets, measured by
histograms of occurrence. To further explore the intricate relationship between thematic
government plans and the SDGs, we discussed our major results in light of the environmen-
tal (SDGs 6, 13–15), social (SDGs 1–5, 10, 16, and 17), and economic (SDGs 7–9, 11, and 12)
dimensions associated with sustainable development [77]. SDG-specific indicators relevant
to the state of São Paulo have been considered in the light of governance theory and the
relevant literature on sustainability policy efforts. We, therefore, explore how candidates
progress towards key SDG targets in the context of São Paulo’s specific challenges.

5.1. Environmental Dimension

The results of the topic modelling and assessment of the alignment between govern-
ment plans and the SDGs reveal that the topic of the environment was little explored in
the documents. Although the topic “sanitation” has emerged, topics related to SDG-13
“Climate Action”, SDG-14 “Life Below Water” and SDG-15 “Life on Land” were little
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addressed. These topics did not stand out among the 19 topics analyzed, nor was there
significant alignment between the agendas of government plans and these specific SDGs
and their targets.

The theme “sanitation” appeared to directly align with SDG 6, “Clean Water and
Sanitation”. Despite legal advances in Brazil’s sanitation sector over the past decade [78–80],
current indicators highlight persistent challenges. In 2022, São Paulo state indicated that
95.2% of its overall population had access to water supply networks, including 98.4%
of the urban population [81]. However, sewage collection services reached only 56%
of the population, with just 42.7% of collected sewage being effectively treated. São
Paulo fared better, with 90.5% access to sewage networks and 89.2% in urban areas [81].
The universalization of water supply and sewage infrastructure remains unachieved,
necessitating comprehensive government plans focused on these issues and on the conflicts
over water use [82,83] to ensure sustainable development.

The study highlighted the necessity that government plans include proposals aligning
with SDG 13, “Climate Action”. With temperatures 1.4 ◦C above the 1850/1900 average [84],
Brazil experienced one of its warmest years since the 1960s, with São Paulo facing record-
breaking temperatures and extreme weather events [85–87]. Severe precipitation caused
significant natural disasters, including floods and landslides, particularly on São Paulo’s
northern coast [88,89]. Projections indicate that extreme heat events will intensify [90], and,
although annual rainfall may decrease, extreme precipitation will continue to cause severe
impacts [91–93], with potential negative impacts on several crops in São Paulo, underscor-
ing the vulnerability of this heavily agricultural-dependent region [94]. Addressing these
challenges requires incorporating climate adaptation and justice into public policies [95],
alongside comprehensive decarbonization strategies [13].

Despite São Paulo’s extensive 880 km coastline and over 300 beaches, our analysis
revealed a lack of emphasis on SDG 14, “Life Below Water”, in government plans, under-
scoring the critical importance of this goal [96–98]. Pollution from solid waste and effluents
poses severe threats to marine health [99,100]. For example, a recent study identified the
Santos estuary on São Paulo’s coast as one of the most microplastic-contaminated areas
globally, based on samples from 40 countries [101]. Overfishing has also severely impacted
fish populations, which are essential for the local economy and food security [102]. In
addition, the acidification and warming of coastal waters are altering marine ecosystem
compositions, potentially adversely affecting biodiversity and ecosystem services [103,104].

Our analysis indicates a weak alignment of government plans with SDG 15, “Life on
Land”, despite the critical importance of the state of São Paulo’s biomes, with 80% being
Atlantic Forest and 20% Cerrado [105–108], each of which are severely threatened by defor-
estation [109–114]. Given the ecological importance of these biomes, government plans must
prioritize stricter deforestation measures and the restoration of degraded areas. Such actions
are essential not only for preserving these vital ecosystems but also for enhancing carbon
sequestration efforts [115], which are crucial in combating climate change. The implementa-
tion of these measures will support the conservation of biodiversity and the sustainability of
ecosystem services critical to the region’s environmental health and resilience.

5.2. Social Dimension

The social dimension presented a significant set of topics directly related to the SDGs,
showing a correlation between government agendas and the SDG targets. Although
no topics explicitly address SDG-1 “No Poverty” and SDG-2 “Zero Hunger”, the topic
“social assistance” is implicitly associated with SDG-1, SDG-2, and SDG-16 “Peace, Justice,
and Strong Institutions”. Other topics identified in the government plans have a direct
association with specific SDGs: “healthcare” is connected to SDG-3 “Good Health and
Well-Being”; “education” is related to SDG-4 “Quality Education”; “gender violence” is
tied to SDG-5 “Gender Equality”; “human rights” and “public safety” are associated with
SDG-16 “Peace, Justice, and Strong Institutions”; and “international relations” is related to
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SDG-17 “Partnerships for the Goals”. On the contrary, SDG-10 “Reduced Inequalities” did
not align with any specific topic identified in the government plans.

Regarding statistics associated with SDG-1 “No Poverty”, the state of São Paulo ranked
fourth in Brazil with the lowest poverty rate in 2022 (with 20.4%, an improvement from
24.9% in 2021). Extreme poverty in São Paulo ranked sixth in 2022 and there were no
significant differences in poverty levels between men and women [116].

In terms of SDG-2 “Zero Hunger”, according to data from the Ministry of Social
Development and Assistance, Family and Fight Against Hunger (MDS) of the federal
government, over 2,254,736 families in São Paulo state rose above the poverty line in
2023 [117,118]. Food security in the state decreased from 88.4% in 2013 [119] to 76.5% in
2023 [117], representing a decline of 11.9 percentage points. Although the percentage of
municipalities in São Paulo experiencing food insecurity increased from 11.6% in 2013 (with
8% mild food insecurity and 3.6% moderate and severe food insecurity) [119] to 23.5% in
2023 (with 16.6% mild food insecurity, 3.9% moderate food insecurity, and 3% severe food
insecurity) [117] some progress has been attributed to restructured federal social income
transfer programs, such as Bolsa Família [118].

Reducing Inequality (SDG 10) encompasses various dimensions, including economic,
educational, gender, racial, epistemic, and cultural inequalities [120]. Economic inequality,
as measured by the Gini index, highlights income concentration [121–123]. São Paulo,
with a Gini index of 0.504, ranked 17th among Brazilian states [123]. Beyond economic
inequality, gender, educational and racial disparities continue to exacerbate the situation
for vulnerable groups [120] without any sight of alignment of government plans.

“Gender Equality” (SDG 5) revealed that there are persistent disparities between
men and women, particularly evident in the labor market and political spheres [124].
Despite women in São Paulo earning 80.9% of men’s salaries and holding a higher percent-
age of higher education degrees compared with men (21.3% versus 16.8%), these figures
are notably below international averages [124–127]. The gender pay gap, especially pro-
nounced among managers and directors, remains a significant issue, reaching 25.2% [124].
São Paulo demonstrates better hiring practices and narrower pay gaps compared with
other Brazilian states, yet policies supporting women victims of violence in employment
are limited [125]. In politics, despite electoral laws mandating a minimum of 30% female
candidacies, the impact on actual representation remains modest, with São Paulo’s legisla-
tive assembly electing 27% women in 2022 [128,129]. These statistics underscore ongoing
challenges in achieving substantive gender equality in political leadership and economic
empowerment [4,124]. Efforts to bridge these gaps require sustained policy interventions
focusing on enhancing women’s economic opportunities, reducing gender pay disparities,
and increasing their representation in political decision-making processes.

Referring to SDG-3 “Good Health and Well-Being”, the impact of the COVID-19
pandemic and vaccination coverage are a significant focus of the parties. As of May
2024, Brazil reported over 18 million COVID-19 cases and a mortality rate of more than
330 deaths per 100,000 inhabitants. São Paulo, despite having fewer confirmed cases, had a
high mortality rate (399.5/100,000 inhabitants) [130]. Vaccination coverage in São Paulo
was high, with 91.7% receiving two doses, 63.3% three doses, 3% four doses of monovalent
vaccines, and 26.6% bivalent coverage [131]. However, there has been a decline in routine
immunizations; poliomyelitis coverage dropped below the WHO target of 95%, with São
Paulo showing even lower rates (76.59% for IPV and 73.60% for bOPV) [132–136]. Measles,
mumps, and rubella (MMR) vaccine coverage also fell from 100% in 2014 to 81.30% in
2024 in São Paulo [135]. The pentavalent vaccine saw a similar decline, with São Paulo’s
coverage dropping from over 95% in 2014 to 76.12% in 2024 [135]. This reduction in
immunization rates extends to other vaccines for the first year of life, indicating a broader
public health challenge. Additionally, São Paulo faces issues related to communicable
diseases, respiratory and circulatory diseases, and maternal mortality, highlighting the
need for enhanced public health strategies and renewed efforts to improve vaccination
coverage and overall health outcomes [4].
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The Brazilian constitution mandates education as a universal right, emphasizing its
role in individual development, citizenship, and workforce preparation, and aligning with
SDG 4, “Quality Education”. The Basic Education Development Index (Ideb) indicates a
decline in São Paulo’s early years of elementary education, from 6.7 in 2019 to 6.3 in 2021,
while the final years remained at 5.5, and high school improved from 4.6 to 4.7 [137,138],
reflecting the impact of the pandemic on in-person classes. On the other hand, between
2011 and 2015, São Paulo and Brazil showed improvements in undergraduate performance,
with an increase in the number of students who reached basic, adequate and advanced
levels in the Prova Brasil [139].

SDG-16, “Peace, Justice, and Strong Institutions”, addresses the multifaceted chal-
lenges of criminality and the efficacy of justice systems. São Paulo stands out with the
lowest rate of intentional violent deaths (IVD) in 2022, recording 8.4 per 100,000 inhabitants
compared with the national average of 23.3 per 100,000 [140]. São Paulo reported the coun-
try’s lowest violent death rate at 6.7 per 100,000 inhabitants [141–143], though a significant
proportion of perpetrators had prior criminal records [144]. The homeless population in São
Paulo remains a critical issue, with 0.19% of the population affected, primarily concentrated
in the capital [145]. Areas like “crackland” exacerbate social marginalization and pose sub-
stantial public security challenges. Despite progress in reducing overall violent deaths, São
Paulo faces alarming rates of femicides and sexual violence, contributing significantly to
national statistics [143]. Additionally, São Paulo reports the highest number of LGBTQIA+
murders in Brazil, highlighting pervasive discrimination and violence against marginalized
communities [146,147]. These findings underscore the intricate and severe challenges in
security and justice in São Paulo state. While improvements in violent death rates are
notable, persistent issues of violence, discrimination, and social marginalization necessitate
continued efforts to strengthen institutions, promote justice, and ensure inclusivity and
safety for all citizens.

5.3. Economic Dimension

The economic dimension revealed a reasonable alignment between government agen-
das and SDG targets. Key topics such as “employment and income”, “streamlining”, and
“revenue” are directly connected to SDG 8 “Decent Work and Economic Growth”, while
“technology and innovation” aligns with SDG 9 “Industry, Innovation, and Infrastructure”,
and “public transportation” corresponds with SDG 11 “Sustainable Cities and Commu-
nities”. However, there is a noticeable gap in alignment with SDG 7 “Affordable and
Clean Energy” and SDG 12 “Responsible Consumption and Production”, as these goals
are not explicitly addressed in the government plans, as demonstrated by the results pre-
sented in Section 4. This discrepancy highlights that we need more comprehensive policy
frameworks to encompass broader aspects of sustainable development.

Shortcomings in government plans related to SDG-7 ignore the importance of the
energy sector and therefore do not align with SDG targets. São Paulo consumes approx-
imately 145,000 GWh of electricity annually, predominantly from hydroelectric (65%),
biomass (25%), and fossil fuels (10%), with photovoltaic, nuclear, and wind energy cur-
rently underrepresented [148,149]. The industrial sector, home to the country’s largest
industrial park, accounts for 36.5% of the state’s energy consumption, followed by residen-
tial (over 30%), commercial (22.2%), and other sectors (11.3%) [150]. Nearly all households
in São Paulo have electricity access, with 99.9% having electric lighting, compared with
99.5% in other Brazilian municipalities [150]. Energy intensity, measured as the ratio
of final energy consumption to GDP, decreased from BRL 0.074 toe/103 in 2012 to BRL
0.064 toe/103 in 2021 [151]. This analysis underscores the need for government plans to pri-
oritize the energy transition by enhancing the representation of renewable energy sources,
particularly photovoltaic energy, while maintaining stable energy intensity. Discussions on
nuclear energy are also necessary.

Our results highlight the emphasis on economic topics in government plans, showing
some alignment with SDG-8, which addresses economic growth and decent work. In
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2023, São Paulo’s GDP reached BRL 3.218 billion, contributing about 30% to Brazil’s total
GDP [152]. Economic growth was modest at 0.8%, driven by increases of 3.6% in agricul-
ture and 1.5% in services, while the industrial sector declined slightly by 0.1% [153]. This
highlights São Paulo’s key role in Brazil’s economy. São Paulo’s economic growth can be
strengthened by implementing policies that promote workforce skills development and ex-
port diversification while mitigating inflation and enhancing global competitiveness [154–158].
Additionally, it is essential to focus on equal opportunities for all, especially migrants, and
combat exploitative labor practices, including slavery-like conditions.

Although “public transportation” is a topic directly related to SDG-11, the alignment
with other dimensions is sub-represented in government plans. São Paulo state, with the
highest population, had the largest deficit at 1.2 million, including 4.9% in precarious
housing, 262,292 in cohabitation, and 972,152 (74.1%) facing an excessive rent burden [158].
Regarding SDG-12, in São Paulo, 90.5% of the population had access to solid waste col-
lection, with 89.2% coverage in urban areas [81]. Addressing these issues requires public
policies focused on increasing affordable housing, improving conditions in precarious
dwellings, and enhancing waste collection services, particularly in urban areas. Moreover,
implementing incentives for sustainable building practices and developing comprehensive
recycling programs would address these gaps.

6. Conclusions

Our analysis highlights significant alignments and critical gaps in integrating SDGs
within São Paulo’s government plans. Using computational tools, like NLP, for text analysis,
we efficiently evaluated extensive political documents, revealing core issues addressed
by various parties and identifying shared or conflicting views. Nineteen priority topics
emerged, with PT, PSDB, PDT, and REP being the only parties covering all topics. The-
matic clustering highlighted differences and proximities in policy focus among the parties,
providing valuable insights into their policy priorities and strategic emphases.

Despite some parties’ comprehensive topic coverage, the alignment between gov-
ernment plans and the SDGs remains weak, indicating that achieving the SDGs is still a
considerable distance away. Critical areas related to environmental sustainability, such as
SDG-13 (Climate Action), SDG-14 (Life Below Water), and SDG-15 (Life on Land), were
notably underrepresented. Additionally, other SDGs associated with social and economic
dimensions, including SDG-7 (Affordable and Clean Energy), SDG-10 (Reduced Inequali-
ties), and SDG-12 (Responsible Consumption and Production), received limited attention.
Our findings underscore the need for political parties to incorporate more data-driven
and holistic agendas, ensuring a balanced approach that addresses economic, social, en-
vironmental, and institutional issues. Formal analysis revealed that many government
plans lacked basic structural quality, suggesting that submissions often aim to meet judicial
requirements rather than provide comprehensive policy frameworks.

Our study demonstrates the effectiveness of artificial intelligence in aligning govern-
ment plans with SDG targets. PT showed the highest alignment at 86.39%, followed by REP
at 56.21% and PSDB at 53.85%. Despite the high percentage of alignment, the proposals
were not evenly distributed across all SDGs, indicating a concentration in specific areas.
This approach also revealed significant thematic gaps and provided insights into the varied
policy focuses of different parties.

Given the different levels of understanding regarding implementing sustainable prac-
tices, achieving the SDGs is still a considerable distance away. The barriers faced by local
politicians in not considering the SDGs in their government plans may be related to their
lack of knowledge about the SDGs’ role, the difficulties they face, and their inability to
take action on the SDGs due to limited capacity and lack of technical skills and knowledge.
Additionally, challenges like limited resources, lack of political will, and data gaps at the
local level hinder the ability to implement effective SDG strategies and initiatives.

Future research should focus on benchmarking datasets from various political and
judicial documents concerning public policies and refining semantic extraction methods
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to better align with specific SDGs. Additionally, investigating the impact and innovation
within these plans, along with the mechanisms of policy formulation, can provide deeper
insights and improvements in aligning political agendas with sustainable development
objectives. This approach aims to bridge the gap between theoretical frameworks and
practical applications.

In summary, it is extremely complex to conclude whether a “right” government plan
can effectively reach and convince voters in São Paulo state, given the broader context
of distrust toward political parties worldwide. In Latin America, in particular, a history
of political instability and unfulfilled promises has deepened skepticism toward political
actors, regardless of ideology. Large wealth and income disparities exacerbate this distrust,
fostering resentment and making it challenging for governments to gain widespread
support, especially when addressing entrenched economic and social inequalities. These
divides often reflect class, ethnicity, religion, and political orientation, complicating efforts
to craft policies that resonate broadly.

The lesson for other countries lies in the importance of developing government plans
that are transparent, measurable, and explicitly aligned with the SDGs across social, envi-
ronmental, and economic dimensions. Such alignment can play a pivotal role in fostering
trust and credibility, even in politically skeptical environments. While each country’s
unique political and socio-economic context must be considered, aligning government
plans with global priorities, such as the SDGs, provides a framework that transcends na-
tional borders and addresses shared regional challenges like inequality, climate change,
and governance gaps.

In conclusion, there is a delicate balance between the political atmosphere, policy propos-
als, and public perception. Building trust requires consistent effort, a strong commitment to
addressing long-standing issues, and a vision that connects local needs with global goals.

Supplementary Materials: The following supporting information can be downloaded at https://www.
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