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ABSTRACT: Research focusing on various
frontiers of territorial planning indicates
a global scenario that calls for drastically
different ways of planning, building and
governing cities. However, cities are
complex and varied, depending on their
unique circumstances, with different
barriers, limitations and opportunities, such
as resources, capital and leadership. The
aim of this research is to contribute to the
reduction of complex problems in territorial
planning through the management of the
Governance of the State of Santa Catarina.
To this end, it explores the relationship
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between its methodology for Governance
Performance Indicators and the 169 targets
of the 17 Sustainable Development Goals
from the analytical perspective of the 13
ecosystem dimensions proposed by the
Urban Ecology Laboratory of the Federal
University of Santa Catarina. Data was
collected and compiled between 2020 and
2022 using causal loop diagrams to capture
the complex interaction between different
factors inside and outside the system. The
results radar chart shows satisfaction rates
of less than 50% in all 13 dimensions,
evidenced by the decentralization of the
spheres of governance. This diagnosis
indicates a compromising level compared
to that suggested by international reference
authors and guided by the 17 Sustainable
Development Goals. The result highlights
and reinforces the need to reduce the
fragmentation of public policies that has
been contributing to an unsustainable
future of the Anthropocene. It proves that
integration between the public and private
sectors and civil society is a prerequisite for
decision-makers in territorial planning.
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INTRODUCTION

Complex systems researchers generally say that humans have a cognitive blind spot
that makes us ignore what is not seen. They offer this compelling insight into why traditional
science and engineering practices struggle to find meaningful solutions to complex problems.
The Americans David Krakauer, dedicated to the evolution of intelligence and stupidity on
earth, and Geoffrey West, a theorist in physics and biology dedicated to the unifying power
of phenomena at scale, illustrate this vision with a story from the Second World War about
analyzing the location of bullet holes in planes returning from missions

They recount that when World War Il bombers returned from their missions riddled
with bullet holes, the first response was, unsurprisingly, to add armor to the most damaged
areas. However, statistician Abraham Wald made what seemed like a counterintuitive
recommendation to add reinforcement to these undamaged parts. Wald had uniquely
understood that the planes that were shot up where no bullet holes were seen were the planes
that never made it back. Of course, that was where the real problem lay. Reinforcements
were added to the apparently intact places and losses dropped dramatically (KRAKAUER;
WEST,2020).

By directing attention to the damage not caused during the global COVID-19
pandemic, where the deepest nature of the crisis was the collapse of several coupled
complex systems, according to American Suzan M. Fitzpatrick (2020) (president of the
James S. McDonnell Foundation, a funder of research in behavioral sciences and complex
systems) the global pandemic revealed the fragility of several engineering systems that we
rely on. But while the virus is where our attention has been drawn, the pandemic was not the
cause of social fragilities, but rather the widespread failures of complex systems resulting
from a willingness to ignore the damage we don't see.

Chinese researcher Xuemei Bai (2018), in her book Uban planet: knowledge towards
susteinable cities, launches an integrative approach to the urban environment, including
researchers from various disciplines (sociology, evolutionary political science, geography,
economics and engineering) with perspectives from often neglected voices (architects,
journalists, artists and activists). One of the objectives was to provide a perspective to
connect challenges and solutions on a local scale with drivers and political structures on a
regional and global scale.

Evidence shows that increasingly positive and sustainable outcomes in the urban
context require an ecosystem approach that integrates perspectives from urban planning,
design, mobility, sanitation and environmental science. With this perspective in mind,
the Urban Knowledge-Action Network - Urban KAN, one of the 8 interconnected Future
Earth networks launched at the Habitat 11l Conference, can represent an integrative and
transdisciplinary approach to engage researchers, policymakers and other stakeholders on
urban issues at various levels, facilitating the co-production of knowledge needed to tackle
urban challenges.
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Future Earth’s 19 global research projects have been established in recent decades
under the support of global environmental change programs, namely: DIVERSITAS,
the International Geosphere-Biosphere Program - IGBP and the International Human
Dimensions Program on Global Environmental Change - IHDP. These projects manage
international research campaigns, databases and monitoring matrices. They produce global
and socially relevant research, and mobilize capacity and communities through international
open science conferences, regular workshops and events, with the aim of becoming global
governance policies (FUTURE EARTH, 2022).

Data from the United Nations World Organization - UNO indicates that more than half
of the world’s population now lives in urban areas, and both the proportion and the numbers
continue to grow. For various reasons, cities are an important part of life on the planet. By
2030, around 60% of the world’s population will live in urban areas. Currently, almost a billion
people live in irregular housing and, in addition, cities are responsible for 75% of carbon
emissions in the atmosphere, one of the Greenhouse Gases - GHGs. Therefore, making
cities more sustainable and fair is essential for the survival of the planet and humanity. This
is why urban life is part of the Sustainable Development Goals - SDGs for 2030 (UN, 2022).

The SDGs are part of the so-called “2030 Agenda”, a global pact signed during the
United Nations Summit in 2015 by the 193 member countries. The 2030 Agenda is made
up of 17 ambitious and interconnected goals, broken down into 169 targets, with a focus
on overcoming the main development challenges faced by people in Brazil and around the
world, promoting global sustainable growth by 2030 (UN, 2022).

The 17 SDGs cover different themes, integrating environmental, social and economic
aspects. As well as the targets for each SDG, they were designed to be interdependent.
In other words, once a country has achieved one of them, it will most likely have made
progress on others. Beating all the targets of SDG 11 (Sustainable Cities and Communities),
for example, and achieving a sustainable city, means that the municipality has also achieved
SDG 6 (Clean Water and Sanitation), SDG 8 (Economic Growth) and SDG 15 (Protection
of Life on Land) (UN, 2022).

Some interpretations of city-building from research by Asian groups indicate that
many of the barriers are likely to be similar in systematically advantaged countries in the
Global North and systematically disadvantaged countries in the Global South, with isolated
management and decision-making reducing the ability to develop integrated systems
(BAI, 2018). However, cities are complex and varied, with different barriers, limitations
and opportunities, such as resources, capital and leadership, depending on their unique
circumstances.

In Brazil, one of the main challenges in implementing SDG 11, for example, is still in
the area of data. As this is an SDG that is both interdisciplinary and hyperlocal, the greatest
difficulty lies in finding out the indicators for each city in order to know which targets need
to be strengthened. This is why integration between the public and private sectors and civil
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society is essential. Current urban governance practices tend to be inefficient, rarely making
the most of synergistic potentials and often producing unsatisfactory results. Among the
main barriers to the adoption of systemic approaches pointed out by Xuemei Bai: institutional
evolution/behavior; failure to recognize the systemic nature of cities; inadequate mental
models; lack of incentives; inadequate decision support systems; and path dependency and
entrapment.

In this vein, this research addresses the complexity of ecosystem thinking in land
management, with a view to guaranteeing positive and simultaneous impacts for the
environment, the economy and the most vulnerable social groups. It takes advantage
of the ability to connect scientists from all fields with leaders from the public and private
sectors, civil society, funding agencies and other arenas. It applies an ecosystem approach
to produce actionable knowledge in the urban sphere for the governance of the State of
Santa Catarina.

Adopting the premise that we ignore what is not seen and the proportion and absolute
numbers of the world’s population living in urban areas, which are constantly growing, means
understanding that we need different ways of planning, building and governing cities. Based
on this premise, the research seeks to present answers and results based on the initiatives
implemented in the state of Santa Catarina, but which until now have only been carried
out in isolation. It seeks to point to an evolution of governance management towards the
expansion of awareness that will make it possible to guarantee positive and simultaneous
impacts if dealt with through the logic of integration.

The central question to be answered by this research is: How can we contribute to
reducing the fragmentation of state governance for territorial planning through Governance
Performance Indicators? It aims to contribute by analyzing the current management
methodology as an auxiliary tool in the transition to a model anchored in ecosystemic
thinking that allows governance to expand its decision-making power in territorial planning.

In order to achieve the expected results, the research was structured in stages: carry
out a literature review to develop a theoretical framework that offers support for the ability
to analyze complex problems through ecosystem thinking; identify the governance structure
and territory of the case study object, i.e. the state of Santa Catarina; map the IDGs and
metrics used by the governance of the state of Santa Catarina as a delimiter of measurable
attributes for territorial planning; to extract data from the current methodology by IDGs of
the state of Santa Catarina, correlating its metrics with the goals of the 17 UN SDGs; and to
contribute to the recalibration of the current governance methodology of the state of Santa
Catarina through the synergy relationships generated by the integration between its 161
IDGs and the 17 UN SDGs.
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THE SAMPLE UNIVERSE

The governance of the State of Santa Catarina, sensitive to global concerns, validated
its intention to transition to a state model of sustainable development at the United Nations
Climate Change Conference - COP26, held in Scotland in November 2021, and confirmed
it at COP27, held in Egypt in November 2022.

Laboratories at the Federal University of Santa Catarina (UFSC), such as the Urban
Ecology Laboratory (LEUr), corroborate the theme, dedicating themselves to the study of
large urban centers as dynamic hubs of economic production and technological innovation
through the perception of cities as complex scenarios, connecting to other global networks
of researchers, observatories and platforms.

Santa Catarina’s current state governance methodology, implemented by means of
IDGs, is surrounded by initiatives and implementation actions, although the strategic vision
is still immature. It still depends on the development of scientific research that will improve
the decision-making capacity of government managers. At times, the process needs
recalibration and, at others, the reconstruction of metric approaches.

The object of this case study is the governance methodology adopted by the state of
Santa Catarina, located in the southern region of Brazil, in the Global South (Figure 1). The
state of Santa Catarina has 295 municipalities, the capital is the city of Florianopolis, and
according to data from the Executive Secretariat for International Affairs - SAI, it holds 1.13%
of the national territory occupying an area of 95,737.90 km?; 3% of the Brazilian population
7,164.788 (2019); is in 10th place in the national ranking in number of inhabitants; has a
GDP of R$ 277.19 billion (2017); is in 6th place in the national economic ranking; and is in
1st place in the national ranking in life expectancy rate, with 83.2 years for women and 76.7
years for men (SAl, 2022).

Figure1 - Geographical location of the state of Santa Catarina in the local and global context

Source: SAI (2022).
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The state of Santa Catarina developed the Santa Catarina Development Plan 2030
- PlanoSC 2030, defining the state’s functions in terms of guidelines aimed at developing
socio-economic improvements in order to correct structural and cyclical distortions, outlining
objectives and targets through 161 IDGs with actions aimed at 4 areas of concern: economic
development, social development, infrastructure and mobility, and public management.

The administrative governance structure is made up of state secretariats, public
and mixed companies, foundations and autarchies. For this research, we have used
the nomenclature “governance silos” to represent these distinct structures, each with
independent decision-making powers and managed from a central nucleus represented by
the figure of the state governor, assisted by the Santa Catarina Project Management Office
- EprojSC for program development and project execution.

Having been regulated by Decree No. 632 of June 2020, EprojSC is an environment
aimed at managing state projects to qualify the strategy of the Santa Catarina government.
It is made up of a multidisciplinary team involving accountants, administrators, engineers,
architects, lawyers and other professionals, who create parameters and tools to manage
state projects (EPROJSC, 2022). Therefore, each silo of state governance is monitored by
means of IDGs that make up the current management methodology based on government
programs and projects managed on the ProjetaSC Platform, which is the domain of EprojSC.

METHODOLOGICAL DEVELOPMENT

The challenge of looking at complex problems in territorial planning generates
the research method of looking away from the specific problem to approach it from an
integrated global perspective. This methodology allows awareness to expand and identifies
the correlations between the spheres of governance involved, enhancing and highlighting
the synergy generated as a factor in reducing fragmentation.

The proposed methodology involves understanding the flows of inputs and outputs
in programs and projects and examining territorial, environmental, social and economic
management practices in the state of Santa Catarina. From the perspective of ecosystem
thinking, patterns and paths are identified that can contribute to the transition to a model of
sustainable governance by analyzing the correlations of responsibility and co-benefit.

The government’s current method of measuring IDGs was institutionalized by the
Santa Catarina state government in 2019. It is planned to take place in annual cycles, and
is always recalibrated at the end of each cycle, between December and February. With the
proposed analysis and contributions of this research, it is believed that the evolution of the
method will enhance assertiveness in the execution of the IDG metrics, as it is anchored in
the goals defined by the UN SDGs.

As support for alignment with the 17 SDGs, actions are being implemented through
projects and programs under the “State Policy on Climate Change and Sustainable
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Development of Santa Catarina”, established by Law No. 14,829 of August 11, 2009, and
the following actions have already been instructed:

a. Charter of State Environmental Agencies for the Climate - Abema’s Charter,
containing 17 commitments, signed in 2019;

b. Letter of Commitment from the Alliance for Climate Action - ACA Brazil, signed
in 2021;

c. Governors’ Climate Alliance, signed in 2021;

d. Protocol of Intent of the Interstate Climate Consortium - Green Brazil Consor-
tium, signed in 2021;

e. Membership of ICLEI South America, with the aim of implementing sustainable
development actions based on mitigating and adapting to climate change, sig-
ned in 2021.

DATA COLLECTION

The mapping and understanding of the SDGs, through their relationship with the
Areas of Concern of the SCP 2023 Plan, becomes the necessary and sufficient subsidy
for carrying out the relevant analyses proposed as the objective of this research, being
the basis for the analytical structuring interrelated with the 17 SDGs and the proposed
methodology.

Data was collected and compiled from 2020 to 2022 using an analytical structure
using Excel software, with the development of causal loop diagrams to capture the complex
interaction between different factors inside and outside the system. Only public domain
accesses to government platforms were used for data collection.

Data was collected from the following locations: the ProjetaSC platform (Figure 2),
which monitors all the projects in the governance silos; the CEON platform (Figure 3), which
manages the SDG metrics; and the UN portal (Figure 4), which directs the targets and
monitors the 17 SDGs.

s wgévv.f
Jm &’vﬁ‘f %

b

Source: www.projetasc.gov.br Source: www.sc.gov.br Source: www.un.org

]

Figures 2, 3 and 4 - Data collection environments for developing the method
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DATA ANALYSIS AND COMPILATION

For the analysis of the cross-relationship between each of the metrics of the 161
IDGs and each of the 169 targets of the 17 SDGs, 27,209 analysis relationships were
generated. One question was asked in each relationship in order to diagnose whether the
state’s governance performance complies with the UN’s provisions. To this end, the central
question of the analysis seeks to identify whether governance metrics are contributing
to achieving the goals set by the UN. The question is structured as follows: Does the

metric of the Governance Performance Indicator under the code and
responsibility of the governance silo contribute to achieving the target of the
SDG ?

The analysis for each cross-relation generates affirmative answers using the
numerical value “1” and negative answers using the numerical value “0”. Arbitrating a
numerical percentage for each answer transforms the qualitative affirmative and negative
result into a quantitative result. The total percentage for each SDG was divided internally
into equal parts in proportion to the number of targets for each SDG. To illustrate how
the question was posed, Figure 5 shows the flow of reasoning about the methodological
development, where the rectangle represents the start of the question and the circle the

end of it.
DIAGNOSIS: What is the current percentage of contribution to meeting the goals of the 17 SDGs that the projects managed in the
ProjetaSC govemment tool are offering?
o  8SDGA1
e ot
L +*
OBJECTIVE;«fo end poverty in &l s forms, everywhere
A
DESCRIPTION OF CURRENT METRICS DG CODE e P CONTRIBUTES TO
RESP. —: Bys: By moem By By 13 =ate
< o ST P
) E.‘ ’,: z & 030, - 2 Ensure
RO ?
ot 119 12 | 13 14 | 15 | 1a 1b

Figure5 - lllustration of the logical routing of the cross-analytical question between metrics and targets

Source: prepared by the author (2022).

To illustrate the cross-relationship between the SDG metrics and their contribution
to achieving the SDG targets, Figure 6 shows the structure of SDG 1. The structure of SDG
1 has been subdivided by the UN into 7 targets, numbered 1.1 to 1.5 and 1.a to 1.b. To
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transform the cross-ratio into a quantitative result, the total percentage of 100 is divided
proportionally by 7 targets, generating a 14% index assigned to each target. To arrive at the
final index of the percentage contribution of each SDI in relation to each SDG, the simple
sum of the indices of the affirmative responses is made.

DIAGNOSIS: What is the current percentage of contribution to meeting the goals of the 17 SDGs the objeciives of the projects managed in the ProjetaSC Government tool
are offering?

DESCRIPTION OF CURRENT METRICS .H SILO RESP.

Index of physical and apparent losses of reafed waler in the disinbufien sysiem (as a
ftotal produclion) in munici served by CASAN
D AR i by CASAN),

Water losses

Urban coverage -
sSewage

Figure 6 - Example of cross-analysis of SDGs 2 and 3 with the 7 targets of SDG 1
Source: prepared by the author (2022).

Transposing the question asked for each of the 27,209 cross-relationships into a
descriptive textual format, representing the cross-relationship between the IDG 2 metric and
SDG 1 metric 1.5, we have the following model:

The metric Index of physical and apparent losses of treated water in the distribution
system (as a percentage of total production) in municipalities served by CASAN of the
Governance Performance Indicator Water losses under code 2 and responsibility of the
CASAN governance silo contributes to achieving target 1.5 by 2030, build the resilience of
the poor and those in vulnerable situations, and reduce their exposure and vulnerability to
climate-related extreme events and other economic, social and environmental shocks and
disasters of SDG 1 to eradicate poverty in all its forms everywhere? ANSWER: yes = 1

The complete analytical structure of the cross-relationship between the 161 SDGs
and the 169 targets of the 17 SDGs generates an extensive and complex structure developed
in Excel software, illustrated in Figure 7.
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Figure 7 - lllustration of the complete analytical structure with the 27,209 qualitative analyses,
highlighting the specific sector illustrated in the previous figure

Source: prepared by the author (2022).

RESULTS AND DISCUSSIONS

The way in which the research data is organized, when it intends to integrate the
governance silos in order to issue highly qualified results, makes them dependent on
each other for territorial planning. The challenge of governance is to find possibilities and
alternatives for merging social, political, environmental and, above all, economic sensitivities
to create healthy, rationally sound and emotionally attractive urban communities aimed at
collective well-being.

The 13 dimensions proposed by LEUr suggest a self-organization of the state’s
SDGs based on the goals of the 17 UN SDGs already structured in the state through the
SCP 2030 Plan. This transdisciplinarity is corroborated by the authors cited in the research’s
theoretical framework, when they interpret the emergence of the realignment and integration
of global policies.
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The main contribution of the research is through the presentation of results in radar
format, as it graphically establishes an integrated approach to the SDGs. This perspective
generates systemic analyses of results based on the interrelationships between governance
silos and promotes awareness-raising among both policymakers and decision-makers.
Each of the 13 dimensions was analyzed using 2 types of radar chart: the first showing the
percentage result achieved by each SDG in contribution to the 17 SDG targets, and the
second showing the average result of the grouping of SDGs by dimension in contribution to
the 17 SDG targets.

The data found in the results was classified by percentage of compliance with the IDG
metrics in terms of contribution to achieving the goals of the 17 UN SDGs: compromising
level contribution between 0% and 49%, regular level contribution between 50% and 75%,
and excellence level for contributions between 76% and 100%. The summary of the output
data is condensed in Figure 8 in table format and in Figure 9 in radar graphic format.
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Source: prepared by the author (2022).
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Figure 9 - Radar of integrated analysis results by ecosystem vision dimension
Source: prepared by the author (2022).

Identifying the institutional structures and their responsibilities opens up the possibility
of reorganizing the bases needed to start producing efficiently in the territory. In this sense,
looking at the average integrated indices becomes an important tool to support decision-
making by state governance, as shown in Figure 10

oDs1

oDs 13

= LARGEST INDEXES ISOLATED BY IDG

" AVERAGE BY DIMENSION

Figure10 - Results of the average total per dimension and the highest indexes isolated by IDG.
Source: prepared by the author (2022).
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Due to the low level of connection between the 161 SDGs and the centralization
of their responsibilities in disintegrated spheres of governance, the results radar of the
integrated analysis showed low density at the levels of excellence and high density at the
levels of compromise. The results found show that all 13 dimensions had indices of less
than 50%, which is considered a compromising level when it comes to meeting the targets
of the 17 SDGs.

The various SDGs with excellent rates of contribution to the UN’s 17 SDGs, but
hitherto carried out in isolation, clearly indicate that their metrics can contribute to solving
complex problems in territorial planning, if treated using the logic of an integrated ecosystem

vision

FINAL CONSIDERATIONS

Integration between the governance silos responsible for the SDGs is urgent. For
example, those related to the Economy should be integrated with the others, as they could
create new programs to contribute to all 17 SDGs; those related to Consumption and
Disposal, Ecosystems and Natural Soil, as they are not being addressed by a sufficient
set of SDGs; those related to Mobility, as they are not directed towards the user and only
monitor the percentage of works carried out on the modes that connect cities; those related
to Sanitary Sewage treatment, as they co-benefit several areas such as the SDGs related
to Health, Education, Environment, Tourism, Fishing, etc.

The results showed that the governance performance of the state of Santa Catarina,
from an integrated perspective, was much lower than expected. This further highlights the
problem of the current methodology adopted, with the initial limitation of having been created
to assess the different governance silos in isolation. As long as the method continues to
make only one governance silo responsible for a given IDG, fragmentation will be reinforced
rather than providing integration, and the results will not be sufficient to achieve efficient
territorial planning for the future in the Anthropocene.

Certain sectors of the state government’s structure are already working efficiently,
but are still acting in isolation, and should promote integration to support and disseminate
knowledge to the less efficient in a systemic way, with techniques capable of creating
solutions to complex territorial planning problems.

The capacity of the silos responsible for some Education-related SDGs, for example,
has high potential to contribute to the recalibration of other SDGs, for example with a focus
on Health and Well-being, Security, Equality, Energy and Water, and actions for global
change. A quality educational base and the prospect for a social organization with an
expanded consciousness tend to contribute significantly to the future of the Anthropocene.

Prioritizing the 17 SDGs through a policy of transition to a state model of sustainable
development strengthens the use of positive synergies and collaboration between the various
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management sectors. After all, using a strategic ecosystem approach is more relevant than
just identifying negative/cautious trade-offs without adopting efficient parameters in isolation.

Support in the development of system monitoring and decision support tools tends
to allow the true impact of urban activities to be measured and clearly demonstrated.
Therefore, stronger and closer links between governance silos should be promoted through
the systemic evolution of the ProjetaSC tool, developed and managed by EprojSC. This
promotion should be based on the identification of co-responsible and co-beneficiary
governance sectors or silos anchored in the fulfillment of the 17 UN SDGs and self-organized
in an integrated manner according to the 13 dimensions proposed by LEUr.

The poor connection between the 161 IDGs and the centralization of their
responsibilities by governance silo leads us to conclude that there is a reversal of territorial
planning priorities in the state of Santa Catarina. The integrated vision of the SDGs and
the strengthening of connections between the governance silos could achieve levels of
excellence in meeting the UN SDGs. The governance of the state of Santa Catarina used
in this time frame is surrounded by positive initiatives and implementation actions, but still
lacks maturity in its strategic vision. Because it is rarely making the most of the synergistic
potential of its current practices, it produces unsatisfactory results, which tends to be
inefficient.

Therefore, the research proves the fragmentation and highlights the need for
ecosystem thinking in public policies that contribute to a sustainable future in the
Anthropocene. In this sense, in order to guarantee positive and simultaneous impacts
throughout the territory, we point to the need to evolve the governance management of the
state of Santa Catarina by recalibrating the IDG metrics and integrating the model between
its spheres of governance.
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