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Abstract

The Sustainable Development Goals (SDGs) were adopted in September 2015 by
the 193 member states of the United Nations (UN), which include 17 goals, 169
targets and 244 indicators, as an attempt to radically change the approach of the
Sustainable Development Goals. Millennium Development (MDG). Since
theadoption of the 2030 Agenda, the scientific community has increased its interest
in the evaluation, analysis, and evaluation of the interrelationships between the
SDGs, proposing different approaches and using a diversity of methodological tools
for the interactions of the SDGs. This research proposes a methodology that takes
advantage of the concepts of Economic Fitness for the creation of a Sustainability
Fitness Index (SFI) for the countries and a Goal Fitness Index (GFI) for each SDG.
These indices are intended to provide a tool to analyze the interrelationships between
the Sustainable Development Goals in such a way that they offer a new approach to
address the capacities of the countries and the fulfillment of the SDGs. The results
of the SFI are a first attempt to identify development priorities aligned with the SDGs
in each country, based on their available productive capacities, which could help
make more efficient use of their limited resources and increase the achievement of
the SDGs.

Keywords: Sustainable Development Goals (SDGs), Economic Fitness, Complexity,
Sustainability Fitness Index (SFI), Goal Fitness Index (GFI), Goal Achievement
Capability (GAC), Sustainability.

Resumen

Los Objetivos de Desarrollo Sostenible (ODS) fueron adoptados en septiembre de
2015 por los 193 estados miembros de la Organizacion de las Naciones Unidas
(ONU), que incluyen 17 objetivos, 169 metas y 244 indicadores, como un intento de
cambiar radicalmente el enfoque de los Objetivos de Desarrollo Sostenible.
Desarrollo del Milenio (ODM). Desde la adopcion de la Agenda 2030, la comunidad
cientifica ha incrementado su interés en la evaluacion, analisis y evaluacion de las
interrelaciones entre los ODS, proponiendo diferentes enfoques y utilizando
diversidad de herramientas metodoldgicas para las interacciones de los ODS. Esta
investigacion propone una metodologia que aprovecha los conceptos de Aptitud
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Econdmica para la creacion de un indice de Aptitud para la Sostenibilidad (SF1) para
los paises y un indice de Aptitud para la Meta (GFI) para cada ODS. Estos indices
pretenden brindar una herramienta para analizar las interrelaciones entre los
Obijetivos de Desarrollo Sostenible de tal manera que ofrezcan un nuevo enfoque
para abordar las capacidades de los paises y el cumplimiento de los ODS. Los
resultados del SFI son un primer intento de identificar prioridades de desarrollo
alineadas con los ODS en cada pais, con base en sus capacidades productivas
disponibles, que podrian ayudar a hacer un uso mas eficiente de sus limitados
recursos y aumentar el logro de los ODS.

Palabras clave: Objetivos de Desarrollo Sostenible (ODS), Economic Fitness,
Complejidad, Indice de Desempefio para la Sostenibilidad (SFI), Indice de Aptitud
para los Objetivos (GFI), Capacidad de Logro de Metas (GAC), Sostenibilidad.
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1. Introduction

The 2030 Agenda represents a new era in the worldwide challenge of
achieving some of the most ambitious objectives for the humanity, setting a
“plan of action for people, planet and prosperity” that must be achieved within
15 years (2015-2030) (UN, 2015). In this pathway towards sustainability, the
countries have experienced several implementation challenges, including
limited resources (economic, human, infrastructure, etc.), highly complex
network of interactions between SDGs, and lack of alignment between national
development plans and the 2030 Agenda. (Lack of policy coherence; policy vs

politics).

As many experts have underlined, in this global scenario and facing the
complexity and universality of the SDGs, a priority setting for the
implementation of the 2030 Agenda is recommended (Pereira et al, 2021,
Allen et al., 2018; Allen et al., 2018a; Weitz et al., 2018; Zelinka & Amadei,
2019; McGowan et al., 2018), in order to: improve the qualitative and
quantitative understanding on SDGs interactions; identify direct and indirect
effects of SDGs interactions; detect patterns on SDGs interactions; identify
critical goals and targets (central nodes) in the SDG network; and secondary
analyses to increase synergies and avoid trade-off in the implementation of the
2030 Agenda.

This work follows the ideas presented in (Pereira et al., 2021) who presented
a paper that studies the interactions between countries and their compliance
with the SDGs from the point of view of complex systems, based mainly on

the theory of economic complexity proposed by (Haussman et al., 2014).

The aim of this study is to propose a new methodological approach for the
analysis of the SDG interlinkages and the progress of the countries in the
implementation of the 2030 Agenda, based on their accumulated sustainability
capabilities measured using economic fitness and network theory (Tacchella
et al., 2012; Cristelli et al., 2013; Tacchella et al., 2013; Pugliese, Zaccaria &
Pietronero., 2016).
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II. Literature Review

Since 2016 the scientific community has increased its interest in the
assessment, analysis, and evaluations of the interlinkages between the SDGs,
proposing different approaches and using a diversity of methodological tools
for SDG interactions. Moreover, the analysis of SDG interlinkages offers
fundamental information for policymakers, guiding the decision- making and
the policy-design, to balance the different interests of the country (social,

economic, or environmental).

In this context, the authors have begun to focus the analysis in the progress of
countries in the accomplishment of the SDGs, through rankings (by goals,
targets or indicators), qualitative methodologies, traffic light approaches, and
many others (Griggs et al., 2017; ICSU, ISSC, 2015; Sachs et al., 2018;
Schmidt-Traub et al., 2017; Salvia et al., 2019), in order to identify critical

goals and targets for the sustainable development of the countries.

Nowadays, the report made by (Sachs et al., 2018) and published annually
since 2016 with Bertelsmann Stiftung and the Sustainable Development
Solutions Network (SDSN), is the reference for evaluating the progress of

countries towards sustainable development.

The analysis and evaluation of the SDGs is a very complex task, as it has been
already underlined in several studies (Dargin et al., 2019; Karnib, 2017,
McCollum, et al., 2018), therefore, new methodologies have been proposed in

the last years to improve our understanding.

Recent studies have incorporated semi- quantitative methodologies with the
purpose of improving the comprehension of the interactions (synergies and
trade-off) in the intricate and complex SDG network, offering a new
perspective in the analysis and visualization of the different interactions (i.e.
network analysis) (Allen et al, 2018; Allen et al, 2018a; Weitz et al., 2018;
Zelinka & Amadei, 2019; McGowan et al, 2018; Lusseau & Mancini, 2018).

The results of these studies are relevant for policymakers and stakeholders to

comprehend the nature of the SDG interlinkages and to improve the SDG
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priority setting at the national level. Nevertheless, even if we still have low
understanding of the SDG interactions, the existent literature in this topic have
demonstrated that there are more positive interactions (synergies) than trade-
off in the SDG network (Weitz et al., 2018; Nerini et al., 2017; Maes et al.,
2019).

The challenge of understanding the intricate and complex SDG network of
interactions have been clearly explained by (Weitz et al., 2018), which have
expressed: “Understanding interactions between targets requires quite detailed
information, but it also requires the ability to maintain a holistic view of the
system as a whole, since it is possible that one policy change can change the

dynamics of the whole system”.

I11. Methodology

This research proposes a methodology that takes advantage of the concepts of
Economic Fitness for the creation of a Sustainability Fitness Index (SFI) of the
countries and a Goal Fitness Index (GFI) for each SDGs. These indices are
intended to provide a tool to analyze the interrelationships between the
Sustainable Development Goals in such a way as to offer a new approach for

addressing the capabilities of the countries and the fulfilment of the SDGs.

To achieve the implementation of the proposed methodology, two fundamental
steps are required. The first step is to identify the SDG compliance capabilities
of each of the study countries, like the use of the RCA index proposed by
Balassa (1966); and in a second step, perform the calculations of the SFI and

the GFI based on the mathematical models proposed by Tacchela et al., (2012).
IV. Results

Results related to SFI and GFI were obtained, in addition to the validations

carried out for the model.

In terms of the SFI, results were obtained for 191 countries, where their
sustainability capabilities can be inferred based on compliance with the SDGs.

Figure 1 shows graphically the general results of the SFI.
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The Figure 1 show the results SFI through heat map for the year 2019, where
warmer colors reflect lower levels of sustainability fitness. Then, from Figure
1, the biggest challenges for the accomplishment of the SDGs mainly remain
in Africa and Southeast Asia. In the same context, the biggest challenge in
South America seems to be in Bolivia, Chile, Venezuela, and Ecuador.
Nevertheless, from the results of the SFI we can observe a diversity and
heterogeneity of performances worldwide, with countries showing a strong
path towards sustainable development and the achievement of the SDGs

Figure 1: Worldwide SFI 2019.

The list of the top-10 performers in the SFI, shows mostly European and high-
income countries. In the other hand, in the list of worst performers in the SFlI,
we mainly find African and low-income countries. However, further studies
are needed to improve our understanding of the correlation and causality
between performance on the SFI, level of income and the achievement of the
SDGs worldwide.

In Table 1 you can see the result obtained for the GFI. The SDGs that are at
the bottom of the ranking are those for which the least capabilities are required
for their implementation in the countries. On the other hand, the SDGs with
the highest GFI and therefore located in the first places, correspond to those
that are highly complex, so not many countries have the capacity to achieve

them.
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Table 1: Ranking of GFI 2019.

Rank Goal GFI 2019
1 Goal 16 2,073
2 Goal 2 1,962
3 Goal 3 1,689
4 Goal 9 1,434
5 Goal 10 1,295
6 Goal 6 1,136
7 Goal 1 0,984
8 Goal 5 0,851
9 Goal 8 0,806
10 Goal 7 0,802
11 Goal 14 0,779
12 Goal 4 0,760
13 Goal 11 0,674
14 Goal 17 0,466
15 Goal 15 0,443
16 Goal 13 0,435
17 Goal 12 0,411

V. Conclusions

The methodological approach proposed in this study aims to guide the policy-
design and decision-making in countries, through the use and consideration of
data, capabilities, comparative advantages, and fitness metrics. As in previous
studies, the analysis of the SFI is limited to the availability of data series, public
information, and reliable data on the progress of the countries in their

performances in the different SDGs.

The results of the SFI are a first attempt to identify development priorities
aligned with the SDGs in each country, based on their available productive
capabilities, which could help to make a more efficient use of their limited
resources and boost the achievement of the SDGs. Following this path could
help the country countries to accelerate their way towards sustainable
development and to create synergies within the SDG network.

It is important to highlight that by taking the Economic Fitness model, applied

to the analysis of the SDGs, it is possible to take advantage of the virtues to
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obtain more information about the capabilities necessary to achieve a goal.
This occurs because the countries that achieve few goals provide more
information, since it can be inferred that the goals that these countries have
achieve with less capabilities than others and have still managed to meet them.

For the next steps, we suggest further studies on the SFI and GFlI, to improve
the experimentation and validation of the mathematical model and fitting the
parameters used to define which countries presents the minimal capabilities to

achieve an SDG.
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