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To overcome the inherent shortcomings of the human development index (HDI) and to
improve the comparability of evaluation results, in this study, an evaluation indicator sys-
tem of regional sustainable development pressures was constructed based on catastrophe
theory. An improved catastrophe model was used to calculate the sustainable development
pressure index (SPI), which was combined with the human development index (HDI) pro-
posed by the United Nations Development Program (UNDP) to explore the human welfare
and sustainable development pressures in 9 countries bordering the South China Sea in
the period 2003-2015 based on statistical data provided by the World Bank. It was found
that during the period of investigation, the level of human welfare in the region gradually
increased and the HDI steadily rose, with an average annual growth rate between 0.29% and
2.50%. The sustainable development pressures in the South China Sea neighboring region
were very high, and the development models in this region can be divided into 4 types:
very high level human welfare with very high sustainable development pressures; high
level human welfare with very high sustainable development pressures; medium level
human welfare with very high sustainable development pressures; and low level human
welfare with very high sustainable development pressures. It is recommended that a coun-
try should explore its own development path based on the actual situation in the country
to reduce sustainable development obstacles. Moreover, bilateral or multilateral cooper-
ation should be actively pursued to solve the bottleneck problems that restrict regional
sustainable development.
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1. Introduction

With the rapid economic and social development in
countries all over the world, the correlated environmen-
tal problems have become increasingly prominent (Ryder
& Hall, 2016; Song & Zheng, 2016), and humanity’s dichoto-
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mous relationship with resources and the environment
has become a great concern (Gunderson, 2014a, 2014b).
Thus, a broad consensus on sustainable development has
been reached across the world (Hak, Janouskova, & Moldan,
2016; Song & Zheng, 2016): synergistic progress among
people (including among generations) and the harmo-
nious coexistence between humanity and nature have
become 2 basic fundamentals of sustainable development
(World Commission on Environment Development, 1987).
At present, an increasing number of people realize the fol-

0362-3319/© 2017 Western Social Science Association. Published by Elsevier Inc. All rights reserved.

(2017), http://dx.doi.org/10.1016/j.s0scij.2017.04.007

Please cite this article in press as: Zang, Z., et al. Integrated sustainable development evaluation based on human well-
being indices and pressure indices: A case study of the South China Sea Neighboring Countries. The Social Science Journal



dx.doi.org/10.1016/j.soscij.2017.04.007
dx.doi.org/10.1016/j.soscij.2017.04.007
http://www.sciencedirect.com/science/journal/03623319
http://www.elsevier.com/locate/soscij
mailto:zouxq@nju.edu.cn
dx.doi.org/10.1016/j.soscij.2017.04.007

G Model
SOCSCI-1399; No.of Pages12

2 Z. Zang et al. / The Social Science Journal xxx (2017) Xxx—Xxx

lowing concepts: economic and social development cannot
be over-dependent on resource consumption, and damage
to the natural environment not only harms current human
welfare but also threatens the survival and development of
future generations (Tran, 2016).

Due to the need for large amounts of supportive data
(McLaren & Simonovic, 1999), the measurement of devel-
opmental sustainability has become a complex and difficult
problem. Due to data constraints, researchers attempt to
use a series of simplified indexes and focus on differ-
ent perspectives to explore the sustainable development
of human society: at the macroeconomic level, the index
of sustainable economic welfare (ISEW) and the Sustain-
able Net Benefits Index (SNBI) have been proposed (Daly
& Cobb, 1989; Lawn & Sanders, 1999), and the former
has been practiced and applied in many countries (Bleys,
2008; Castaneda, 1999; Gigliarano, Balducci, Ciommi, &
Chelli, 2014). At the social development level, the United
Nations (United Nations Development Program, 2015) has
proposed the human development index (HDI) and used
the arithmetic mean or geometric mean of the indexes of
3 dimensions - life expectancy, education level, and gross
national income (GNI) - to measure human welfare in dif-
ferent countries and different regions (Harttgen & Klasen,
2012).

Relatively speaking, human development indexes only
use a few indicators, and therefore, they are easy to operate
in practice and have been widely used, tested, and validated
in different countries and regions (Kaivo-oja, Panula-Ontto,
Vehmas, & Luukkanen, 2014; Morse, 2014; Willems, 2015;
Yakunina & Bychkov, 2015). Although using the HDI can
give simple and clear evaluation results, these results are
only a rough characterization of the economic and social
indicators. To explore the relationship between humanity
and nature, researchers attempt to study issues related to
the sustainable utilization of natural resources or sustain-
able development from the perspective of environmental
changes, resource development, and energy utilization. For
example, using factor analysis and a multivariate regres-
sion model, Knight and Messer (2012) found that, from a
cross-national perspective, the binary relations between
environmental concerns and the levels of environmental
degradation, affluence, and world society were positively
correlated, not correlated, and non-significantly correlated,
respectively. Horsley, Prout, Tonts, and Ali (2015) con-
struct the sustainable livelihoods framework to evaluate
the correlation between mining and development based
on 5 aspects: financial capital, human capital, social capi-
tal, natural capital, and material capital. Goldrath, Ayalon,
and Shechter (2015) construct a multi-standard compos-
ite sustainability index based on 5 predefined indexes: the
economy, the environment, technology, society, and pol-
itics, to explore measures to improve energy efficiency,
providing supplementary information for energy policy-
making. Iddrisu and Bhattacharyya (2015) find that the
Sustainable Energy Development Index (SEDI) is positively
correlated with the HDI, providing theoretical guidance for
measuring inter-regional or inter-generational variance in
the degree of sustainable development.

The South China Sea is located in the southwest Pacific
Ocean, neighboring 9 countries. The South China Sea neigh-

boring countries (SCSNC) include China (CHN), Cambodia
(KHM), Vietnam (VNM), Thailand (THA), the Philippines
(PHL), Malaysia (MYS), Indonesia (IDN), Singapore (SGP),
and Brunei Darussalam (BRU). With growing global imbal-
ances, the resource-related and environmental issues
caused by economic and social development have contin-
ued to grow in the SCSNC (Cui, Hens, Zhu, & Zhao, 2004;
Jarzebski, Tumilba, & Yamamoto, 2016). In both rural and
urbanareas (Duangjai, Ngamniyom, Silprasit, & Kroeksakul,
2013; Fan & Qi, 2010), at the regional and the national
levels (Polnyotee & Thadaniti, 2015), sustainable devel-
opment is facing continuously increasing pressure (Hara,
Uwasu, Yabar, & Zhang, 2009). The essence of sustain-
able development suggests that on one hand, resources
and the environment support regional economic and social
development; on the other hand, economic and social
development will cause greater pressure on resources
and the environment. Indicators may play an important
role in the continuous process of the redefinition of con-
cepts (Rinne, Lyytimaki, & Kautto, 2013). Given that the
HDI and other macroscopic indexes fail to consider natu-
ral resource-related and ecological-environmental issues
(Bravo, 2014), in addition to the fact that the SEDI and
other medium-scope or microscopic evaluation indexes
have limitations in evaluating the overall situation, in this
paper, we attempt to build a comprehensive evaluation
framework based on the interactions among the economy,
society, and resources and the environment. This frame-
workis validated using the SCSNC case: First, the evaluation
index system is established, and the pressure faced by
regional sustainable development is measured using the
catastrophe progression method. Then, the human welfare
status during regional development is evaluated using the
HDI proposed by the United Nations Development Program
(United Nations Development Program, 2015). Finally, the
correlation factors driving or constraining human welfare
in this region are analyzed using statistical methods (Partial
Least Squares Model).

2. Methods
2.1. Evaluation index (system)

2.1.1. Human welfare evaluation methods

In this paper, human welfare is characterized by eco-
nomic and social achievements and evaluated using the
HDI proposed by the United Nations Development Program
(2015). The model is as follows:

HDI = YLEI - EI - GNII (1)
LEI = (LE - LEmin)/(LEmax - LEmin) (2)
El = VMYSI - EYSI (3)

GNII = (In PCGNI — In PCGNI i)/
(In PCGNInax — In PCGNI i) (4)

where LEI, El, and GNII represent the indexes of life
expectancy, education level, and GNI, respectively, and
are represented by 4 indicators: life expectancy at birth,
expected years of schooling, mean years of schooling, and

(2017), http://dx.doi.org/10.1016/j.s0scij.2017.04.007

Please cite this article in press as: Zang, Z., et al. Integrated sustainable development evaluation based on human well-
being indices and pressure indices: A case study of the South China Sea Neighboring Countries. The Social Science Journal



dx.doi.org/10.1016/j.soscij.2017.04.007

ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/110298

