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Abstract: Research focusing on various fron-
tiers 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, de-
pending on their unique circumstances, with
different barriers, limitations and opportuni-
ties, 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 Go-
vernance of the State of Santa Catarina. To
this end, it explores the relationship between
its methodology for Governance Performance
Indicators and the 169 targets of the 17 Sustai-
nable 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 ra-
dar 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 Sus-
tainable Development Goals. The result hi-
ghlights 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 be-
tween the public and private sectors and civil
society is a prerequisite for decision-makers
in territorial planning.

Keywords: Ecosystem approach. Governance
Performance Indicators. Government of the
state of Santa Catarina. Sustainable Develop-
ment Goals.
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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 tradi-
tional science and engineering practices stru-
ggle 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 the-
orist in physics and biology dedicated to the
unifying power of phenomena at scale, illus-
trate 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 II bom-
bers returned from their missions riddled with
bullet holes, the first response was, unsurpri-
singly, to add armor to the most damaged are-
as. However, statistician Abraham Wald made
what seemed like a counterintuitive recom-
mendation to add reinforcement to these un-
damaged parts. Wald had uniquely understood
that the planes that were shot up where no bul-
let 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 pande-
mic, 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.
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Chinese researcher Xuemei Bai (2018), in
her book Uban planet: knowledge towards sus-
teinable cities, launches an integrative appro-
ach to the urban environment, including re-
searchers from various disciplines (sociology,
evolutionary political science, geography, eco-
nomics and engineering) with perspectives
from often neglected voices (architects, jour-
nalists, artists and activists). One of the objec-
tives 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 scien-
ce. With this perspective in mind, the Urban
Knowledge-Action Network - Urban KAN, one
of the 8 interconnected Future Earth networks
launched at the Habitat III Conference, can
represent an integrative and transdisciplinary
approach to engage researchers, policymakers
and other stakeholders on urban issues at va-
rious levels, facilitating the co-production of
knowledge needed to tackle urban challenges.

Future Earth’s 19 global research projects
have been established in recent decades under
the support of global environmental change
programs, namely: DIVERSITAS, the Interna-
tional Geosphere-Biosphere Program - IGBP
and the International Human Dimensions
Program on Global Environmental Change
- IHDP. These projects manage international
research campaigns, databases and monito-
ring matrices. They produce global and so-
cially relevant research, and mobilize capacity
and communities through international open
science conferences, regular workshops and
events, with the aim of becoming global go-
vernance policies (FUTURE EARTH, 2022).

Data from the United Nations World Or-
ganization - UNO indicates that more than
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half of the world’s population now lives in
urban areas, and both the proportion and the
numbers continue to grow. For various re-
asons, 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 hou-
sing and, in addition, cities are responsible for
75% of carbon emissions in the atmosphere,
one of the Greenhouse Gases - GHGs. There-
fore, 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 Uni-
ted Nations Summit in 2015 by the 193 mem-
ber 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 challen-
ges faced by people in Brazil and around the
world, promoting global sustainable growth
by 2030 (UN, 2022).

The 17 SDGs cover different themes, inte-
grating 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, me-
ans 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 sys-
tematically advantaged countries in the Glo-
bal North and systematically disadvantaged
countries in the Global South, with isolated
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management and decision-making reducing
the ability to develop integrated systems (BAI,
2018). However, cities are complex and va-
ried, with different barriers, limitations and
opportunities, such as resources, capital and
leadership, depending on their unique cir-
cumstances.

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 be-
tween the public and private sectors and civil
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: insti-
tutional evolution/behavior; failure to recog-
nize the systemic nature of cities; inadequate
mental models; lack of incentives; inadequate
decision support systems; and path depen-
dency and entrapment.

In this vein, this research addresses the
complexity of ecosystem thinking in land ma-
nagement, with a view to guaranteeing positi-
ve and simultaneous impacts for the environ-
ment, the economy and the most vulnerable
social groups. It takes advantage of the ability
to connect scientists from all fields with lea-
ders 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 ci-
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ties. Based on this premise, the research seeks
to present answers and results based on the
initiatives implemented in the state of San-
ta 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 si-
multaneous impacts if dealt with through the
logic of integration.

The central question to be answered by this
research is: How can we contribute to redu-
cing the fragmentation of state governance
for territorial planning through Governance
Performance Indicators? It aims to contribute
by analyzing the current management metho-
dology 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 fra-
mework that offers support for the ability to
analyze complex problems through ecosys-
tem thinking; identify the governance struc-
ture 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 rela-
tionships generated by the integration betwe-
en its 161 IDGs and the 17 UN SDGs.
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THE SAMPLE UNIVERSE

The governance of the State of Santa Cata-
rina, sensitive to global concerns, validated its
intention to transition to a state model of sus-
tainable 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 econo-
mic production and technological innovation
through the perception of cities as complex
scenarios, connecting to other global networks
of researchers, observatories and platforms.

Santa Catarinas current state governan-
ce methodology, implemented by means of
IDGs, is surrounded by initiatives and im-
plementation 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 recons-
truction of metric approaches.

The object of this case study is the gover-
nance 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 Floriandpolis, and ac-
cording 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 na-
tional 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 Ist place in the national ranking in life ex-
pectancy rate, with 83.2 years for women and
76.7 years for men (SAI, 2022).

Figurel - Geographical location of the state of

Santa Catarina in the local and global context

Source: SAI (2022).

The state of Santa Catarina developed the
Santa Catarina Development Plan 2030 - Pla-
noSC 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, infrastruc-
ture and mobility, and public management.

The administrative governance structure is
made up of state secretariats, public and mi-
xed companies, foundations and autarchies.
For this research, we have used the nomen-
clature “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 Cata-
rina Project Management Office - EprojSC for
program development and project execution.
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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 accou-
ntants, administrators, engineers, architects,
lawyers and other professionals, who create
parameters and tools to manage state projects
(EPROJSC, 2022). Therefore, each silo of sta-
te governance is monitored by means of IDGs
that make up the current management metho-
dology 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 pro-
blems in territorial planning generates the
research method of looking away from the
specific problem to approach it from an inte-
grated global perspective. This methodology
allows awareness to expand and identifies the
correlations between the spheres of gover-
nance involved, enhancing and highlighting
the synergy generated as a factor in reducing
fragmentation.

The proposed methodology involves un-
derstanding the flows of inputs and outputs
in programs and projects and examining ter-
ritorial, 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 mo-
del of sustainable governance by analyzing the
correlations of responsibility and co-benefit.

The government’s current method of me-
asuring 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
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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 pro-
jects and programs under the “State Policy on
Climate Change and Sustainable 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 Agen-
cies for the Climate - Abema’s Charter, con-
taining 17 commitments, signed in 2019;

b) Letter of Commitment from the
Alliance for Climate Action - ACA Bra-
zil, signed in 2021;

¢) Governors' Climate Alliance, signed in
2021;

d) Protocol of Intent of the Interstate Cli-
mate Consortium - Green Brazil Consor-
tium, signed in 2021;

e) Membership of ICLEI South America,
with the aim of implementing sustaina-
ble development actions based on miti-
gating and adapting to climate change,
signed in 2021.

DATA COLLECTION

The mapping and understanding of the
SDGs, through their relationship with the
Areas of Concern of the SCP 2023 Plan, be-
comes 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
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and outside the system. Only public domain
accesses to government platforms were used
for data collection.

Data was collected from the following loca-
tions: the ProjetaSC platform (Figure 2), whi-
ch 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 mo-
nitors the 17 SDGs.

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 gover-
nance performance complies with the UN’s
provisions. To this end, the central question
of the analysis seeks to identify whether go-
vernance metrics are contributing to achie-
ving the goals set by the UN. The question is
structured as follows: Does the metric
of the Governance Performance Indicator

under the code and responsibi-
lity of the governance silo contribute to
achieving thetarget  oftheSDG____ ?

The analysis for each cross-relation gene-
rates affirmative answers using the numeri-
cal 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 reaso-
ning about the methodological development,
where the rectangle represents the start of the
question and the circle the end of it.

To illustrate the cross-relationship betwe-
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en 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, num-
bered 1.1 to 1.5 and l.a to 1.b. To 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.

Transposing the question asked for each of
the 27,209 cross-relationships into a descripti-
ve textual format, representing the cross-rela-
tionship 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 sys-
tem (as a percentage of total production) in
municipalities served by CASAN of the Go-
vernance Performance Indicator Water losses
under code 2 and responsibility of the CA-
SAN 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 eco-
nomic, 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.

RESULTS AND DISCUSSIONS

The way in which the research data is or-
ganized, when it intends to integrate the go-
vernance silos in order to issue highly quali-
fied results, makes them dependent on each
other for territorial planning. The challenge
of governance is to find possibilities and alter-
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Figures 2, 3 and 4 - Data collection environments for developing the method

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

Source: prepared by the author (2022).

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

DESCRIPTION OF CURRENT METRICS

Index of physical and apparent losses oftreated water in the disinbulion system (as a
tage ofotal preduclon) in municipalies served by CASAN
Percentage offreated sewage ge in urban areas (municy served by CASAN).

Urban coverage -
sewane

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




Figure 7 - Illustration 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).
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natives for merging social, political, environ-
mental and, above all, economic sensitivities
to create healthy, rationally sound and emo-
tionally attractive urban communities aimed
at collective well-being.

The 13 dimensions proposed by LEUr su-
ggest 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 theoreti-
cal framework, when they interpret the emer-
gence of the realignment and integration of
global policies.

The main contribution of the research is
through the presentation of results in radar
format, as it graphically establishes an inte-
grated approach to the SDGs. This perspecti-
ve 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 grou-
ping 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%, regu-
lar 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.

Identifying the institutional structures and
their responsibilities opens up the possibility
of reorganizing the bases needed to start pro-
ducing efliciently in the territory. In this sen-
se, looking at the average integrated indices

Scientific Journal of Applied Social and Clinical Science ISSN 2764-2216

becomes an important tool to support deci-
sion-making by state governance, as shown in
Figure 10

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 integra-
ted 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 hither-
to carried out in isolation, clearly indicate that
their metrics can contribute to solving com-
plex problems in territorial planning, if trea-
ted using the logic of an integrated ecosystem
vision

FINAL CONSIDERATIONS

Integration between the governance silos
responsible for the SDGs is urgent. For exam-
ple, those related to the Economy should be
integrated with the others, as they could crea-
te 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 di-
rected 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, Edu-
cation, 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
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been created to assess the different governan-
ce 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 inte-
gration, 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 pro-
mote integration to support and disseminate
knowledge to the less efficient in a systemic
way, with techniques capable of creating so-
lutions to complex territorial planning pro-
blems.

The capacity of the silos responsible for
some Education-related SDGs, for example,
has high potential to contribute to the recali-
bration of other SDGs, for example with a fo-
cus on Health and Well-being, Security, Equa-
lity, Energy and Water, and actions for global
change. A quality educational base and the
prospect for a social organization with an ex-
panded consciousness tend to contribute sig-
nificantly 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 va-
rious 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 mo-
nitoring and decision support tools tends to
allow the true impact of urban activities to be

measured and clearly demonstrated. Therefo-
re, stronger and closer links between gover-
nance silos should be promoted through the
systemic evolution of the ProjetaSC tool, de-
veloped and managed by EprojSC. This pro-
motion should be based on the identification
of co-responsible and co-beneficiary gover-
nance sectors or silos anchored in the fulfill-
ment 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 responsi-
bilities 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 stren-
gthening of connections between the gover-
nance 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 matu-
rity in its strategic vision. Because it is rarely
making the most of the synergistic potential
of its current practices, it produces unsatisfac-
tory results, which tends to be inefficient.

Therefore, the research proves the frag-
mentation and highlights the need for ecosys-
tem 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.

T —— () -
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