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Abstract: Liaoning Province is in a critical period of economic transformation. The rational utilization of ecological
resources and the balance of the relationship between the resource environment and economic growth have become the key factors affecting its sustainable economic development. This paper uses data from the Human Development Index and an ecological footprint to construct the ecological well-being performance of Liaoning Province from 2006 to 2016. It then examines the relationship of ecological well-being performance with economic
growth, considers the factors influencing the well-being level effect, and analyzes the trends for sustainable economic development from the perspective of ecological well-being. There is a horizontal comparison of the current
situation of ecological well-being performance in Liaoning Province and with other coastal provinces in China and
clarification of the stage and development gap. The conclusions show that: 1) The trend of ecological well-being
performance in Liaoning Province during this period first decreased and then rose, with this movement mainly affected by changes in the ecological footprint; 2) There is a U-shaped relationship between ecological well-being
performance and economic growth, and resource consumption contributes less to promote well-being; 3) There are
three stages to the sustainable development trend: inferior, medium and advanced. When compared with others
coastal provinces, Liaoning Province belongs to the high consumption and low well-being type.
Key words: Liaoning Province; ecological well-being performance; sustainable development; logarithmic mean
divisia index

1

Introduction

Economic growth has always been regarded as a necessary
condition to enhance human well-being, and the quality of
the ecological environment determines the sustainability of
economic growth. In traditional economics, the development of the economy is focused on economic efficiency, and
the economy needs to continuously consume natural capital
to achieve the goal of development. After the first industrial
revolution, natural capital was relatively abundant for a time.
It is rational that natural capital and artificial capital are
mutually replaceable (Daly, 2005). However, in a fastgrowing economy, the scarcity and irreplaceability of critical
natural capital (CNC) becomes an increasingly outstanding

problem, and the ecological environment gradually becomes
a factor constraining the development of the economy. The
notion that “lucid waters and lush mountains are invaluable
assets” serves to confirm the dialectical relationship between economic development and ecological protection. The
green economy is key to sustainable development and it has
been vigorously promoted, making it an indispensable part
of current models for economic development. Ecological
well-being performance provides evidence that can be used
to measure the development of the green economy. It is obtained by determining the ratio of social well-being value to
ecological resource consumption; this ratio measures the
efficiency of well-being generated by the per unit consumption
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of ecological resources.
American ecological economist Herman E. Daly (1974)
defined the meaning of ecological well-being performance:
it refers to the growth of well-being brought about by the
consumption on a per unit basis of ecological resources.
Rees (1992), an American ecologist, proposed the concept
of “ecological footprint”, which is a tool to quantify the
degree of resource consumption and environmental impact.
He allows ecological well-being performance to extend to
empirical research. Foreign scholars often use common
proportion algorithms (the ratio of social well-being level to
ecological resource consumption) to measure ecological
well- being performance (Yew, 2008), or use other methods
to construct ecological well-being performance indicators,
such as stochastic frontier function (Dietz et al., 2009) or
non- standardized residual in the regression equation
(Knight and Rosa, 2011). In qualitative research, some
scholars have discussed in detail the meaning and selection
of the indicators, and hold that measures of the level of human well-being should not only include objective
well-being indicators, but also be affected by subjective
well-being feelings (Knight, 2014; Veenhoven, 2002). Most
quantitative studies are concerned with analyses of ecological well-being performance and economic growth (Jorgenson, 2014; Rice, 2008).
Research on ecological well-being performance in China
began relatively late, and has focused mainly on the following aspects: 1) Studies of the theoretical basis, concept connotation and index construction of ecological well-being
performance (Zhu et al., 2014, Zang et al., 2013 and Zhang
et al., 2014). A G20 state is used as an example to analyze
the decoupling relationship between the well-being of that
state and ecological resource consumption, and then the
strategic choice of improving ecological well-being performance and realizing economic sustainable growth is put
forward; 2) The level of the sustainable economic development in a region is evaluated by measuring ecological
well-being performance. He et al. (2011) and Chen (2012)
calculate the ecological well-being index of Shaanxi Province for a period of nearly 20 years and propose suggestions
for development based on the economic, social and ecological characteristics of the province. Zhang et al. (2016)
measure the conversion efficiency of natural consumption
and well-being levels in the eastern, central and western
regions of China and estimate the situation for sustainable
economic development. 3) The factors influencing ecological well-being performance are analyzed. Long et al. (2016)
selected the Super-SBM model considering the slack variable to measure the ecological well-being performance of 35
large and medium-sized cities in the eastern, central and
western China, construct a Tobit regression model to analyze the factors influencing well-being performance, and
evaluate the urban development efficiency of Shanghai using the DEA method. Feng et al. (2016) use the Logarithmic

Journal of Resources and Ecology Vol. 10 No. 1, 2019

Mean Divisia Index to analyze the ecological well-being
performance and the factors impacting this performance in
30 provinces and cities in China from the perspective of
service effects and technical effects. 4) Studies of the significance of ecological well-being performance to human
and social development. Fan (2009) examines the idea of
ecological well-being and its positive effects on social and
human development from the perspective of social policy.
Deng et al. (2014) and Liu et al. (2013) analyze the necessity of constructing ecological well-being systems and put
forward some suggestions from a social perspective.
Most studies compare the ecological well-being performance of different countries or regions horizontally, while
they lack a multi-angle vertical analysis of ecological wellbeing performance of a certain region, and cannot explain
the relationship of well-being performance to social, economic and environmental factors. Therefore, based on the
perspective of ecological well-being, this study analyzed in
detail the relationship between ecological well-being performance and sustainable economic development in Liaoning Province. The study examined the effects of changes in
the ecological well-being level of the province and the trend
of sustainable economic development, and analyzed the
current situation of ecological well-being performance by
comparing Liaoning Province with other coastal provinces
in China. The study provides information of great significance to the economic transformation and development of
Liaoning Province in the future.

2

Data sources and research methods

Different methods are used to evaluate ecological wellbeing performance. Most scholars use the ratio of the human
development index to the ecological footprint index. The
human development index represents the level of well-being
obtained by human beings. The ecological footprint index
measures a person, or a region or a country demand on nature. In another words, it measures the accommodating human waste emissions capability (Huang et al. 2016; Lu et al.
2016). Both of these indexes can quantitatively measure
ecological well-being performance, and they were the evaluation methods adopted in this study. Other scholars have
used a variety of methods like data envelopment analysis,
stochastic frontier production function, regression equations
and other methods to calculate ecological well- being performance (Qi et al. 2017).

2.1

Data sources

The data used in this paper were taken from statistical
yearbooks for the years 2007 to 2017, including the China
Statistical Yearbook, Liaoning Statistical Yearbook, Liaoning Education Statistical Bulletin, China Agricultural Statistical Yearbook, China Rural Statistical Yearbook, and China
Energy Statistical Yearbook. Food and Agriculture Organization of the United Nations (FAO) data were also used.
Interpolations and extrapolations were used to fill in missing
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data.

2.2

Research methods

2.2.1 Indicator systems
The United Nations Development Programme (UNDP) divides the assessment of the human development index (HDI)
into three dimensions: economy, education, and health.
These are measured in terms of indicators for per capita
national income, years of education and life expectancy
(Zhang and Shi et al., 2017; Li et al., 2017) (Table 1). Ecological footprint (EF) measures the carrying capacity of
ecosystems for human activities to quantify the geographical area of biological productivity. Based on the actual
situation of Liaoning Province, this study selected biological
resource consumption and energy consumption to measure
the carrying capacity of the ecological footprint. Unlike
other Chinese studies, this paper also took into account the
impact of imports and exports (Fu et al. 2014). See Table 1.
2.2.2 Measurement of ecological well-being performance
Ecological well-being performance (EP) is the ratio of HDI
to EF:
EP 

HDI
EF

(1)

The HDI formula was obtained from the Human Development Report 2016 issued by the UNDP and consists of
the per capita income index (II), the education development
index (EI) and the life expectancy index (LEI):
HDI  3 II  EI  LEI

(2)

Where II is per capita income index:
II=[lg(GNIpc) ‒2.21]/2.82; (GNIpc represents per capita national income); EI is the education development index:
EI  MYS / 15.68 (MYS represents mean years of school
education); LEI is the life expectancy index: LEI=(LE‒20)/
63.2 (LE represents life expectancy).
These 19 representative indexes (Table 1) explain that in
order to come up to a certain of well-being level, how many

areas of ecological footprint had been consumed. And this
formula can figure out production area both in biological
resource consumption and energy consumption of above six
types of land. To convert biological resource consumption
Ai b and energy consumption Ai  e into the production
area of the above six types of land.

EF   ri  Ai b   ri  Ai e
Where Aib   Pi  Li  Ei  / (Yi  N) ; Ai e 

(3)

Pi  7000  4.1868
Yi 106  N

ri are the equilibrium factors. Because the production ca-

pacity of different land types varies, an equivalence factor ri
was introduced (cultivated land and construction land were
2.8; forest and fossil energy land were 1.1; grassland was
0.5; ocean was 0.2) to differentiate between land types
(Wackernagel et al., 1994; Liu et al., 2009); Pi is annual
production of i species consumption item, Li is annual import volume of i species consumption item, Ei is annual export volume of i species consumption item, Yi is annual
(World) average production of i species of biological production land, N is Population. (1 t raw coal = 0.7143 t standard coal, 1 t crude oil = 1.4286 t standard coal, 1 m3 natural
gas = 1.33 kg standard coal, 1 kWh electric power = 0.1229 kg
standard coal, 1 kg standard coal thermal energy = 7000
kcal; These data were derived from the Energy Statistics
Report System for Key Industries and Transportation Enterprises in 1986 , published by the State Economic and
Trade Commission and the National Bureau of Statistics)
2.2.3 Model to correlate ecological well-being
performance and economic growth
The Environmental Kuznets Curve indicated that there was
an inverted U-shaped relationship between environmental
pollution and per capita income, which means that the degree of environmental pollution increased at the beginning
and then decreased with the growth of per capita income
(Fan et al., 2016). Based on the Kuznets Curve, it can be
inferred that in the early stage of economic development,

Table 1 Evaluation system of ecological well-being performance index
Category
Human development
index (HDI)

Ecological footprint
(EF)

Primary index

Secondary index

Tertiary index

Economy

Per capita income index

Per capita national income

Education

Education development index

Average school education years
Expected school education years

Health

Life expectancy index

Life expectancy of the birth population

Cultivated land

Rice, wheat, corn, soybean, oils, beet, vegetable,
cotton, tobacco

Biological resource
consumption

Energy consumption

;

Grassland

Meat, milk, eggs

Woodland

Timber, fruit

Water area

Aquatic product

Energy land

Raw coal, crude oil, natural gas

Construction land

Hydroelectric power
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the over consumption of natural resources in a region, resulting that the EP generated by economic growth gradually
diminishes over time. And the EP generated by economic
growth gradually diminishes over time. When economic
growth reaches a certain level, good economic conditions
allow for the establishment of a biological compensation
mechanism; if ecological resources are organized rationally
and the environment improves, EP will also rise. Therefore,
this study assumes that the EP and economic growth of
Liaoning Province were U-shaped. Economic growth was
represented by per capita GDP (GDPpc), and the natural
logarithm form was used to establish the function model as
follows:



ln EP    ln GDPpc



n



   ln GDPpc



n 1

 

  ln GDPpc  C  

(4)

Where  ,  , ...,  were independent variable coefficients, C was a constant term, and  was random error
term. Origin 8.5 was used to complete the regression analysis for the model.
2.2.4 Logarithmic Mean Divisia Index
Logarithmic Mean Divisia Index (LMDI) is a calculation
method for quantitative decomposition of influencing factors, and is often used in analyses of water resources or energy efficiency. This method analyzes the principal factors
that affect the research object without residuals (Ang 2004;
2005). From the perspective of economics, this study chose
LMDI to decompose HDI into the natural resources effect,
the economic effect produced by the consumption of one
unit of ecological resources and the well-being level effect
generated by a unit of economic development. The whole
effect of the ecological well-being level amounted to the
sum of the differences in ecological well-being levels of the
three effects from the base year to t year (Zhu et al., 2014):

HDI 

*
GDPpc
EF * 
*

EF



HDI
*
GDPpc

 EF *  I  P

(5)

Where HDI was a dimensionless value between 0–1, so
*
GDPpc and EF needed to be dimensionless; GDPpc
and

EF* represent resource effects, I represents economic effect,
and P represents well-being effect.
The difference in ecological well-being level between the
base year (t0) and t year represents the overall effect of ecological well-being (WPE):
WPE  WPEt  WPEt0  EF*  I   P

(6)

 EF * 
 ln  t*  and repr EFt 
ln WPEt   ln(WPEt0 )
0 

esents the resource effect of ecological resources change;

Where EF* 

WPEt  WPEt0

I 
 ln  t  and represents
 It 
ln WPEt   ln(WPEt0 )
 0
the economic effect of economic development; where

where I  

WPEt  WPEt0

P 
 ln  t  and represents the
 Pt 
ln WPEt   ln(WPEt0 )
 0
well- being effect of the change in well-being level.
2.2.5 Trend model of sustainable economic development
based on ecological well-being
EP represented the relationship between the input of the
social-economic-environmental composite system and the
output of human well-being. If the index value of EP increases with time, it indicates that the economic development of this area has good sustainability, whereas a decreasing EP indicates poor sustainability. The models are:

P 

WPEt  WPEt0

EP(t0 )  EP (t0  t ) (positive sustainability)

(7)

EP(t0 )  EP (t0  t ) (negative sustainability)

(8)

Considering the change of the developmental path of
ecological well-being performance, a two-dimensional relationship diagram showing the change rate of the human development index HDI and the change rate of the ecological
footprint index EF was constructed (Fig. 1).
The development and change of ecological well-being
performance were divided into six types of sustainable development trends, among which A type was an advanced
sustainable development trend, B and C types were medium
sustainable development trends, D and E types were inferior
sustainable development trends, and F type was an unsustainable development trend. The signification and characteristics of the trends are shown in Table 2.

3
3.1

Results analysis
Analysis of the development of and changes to
ecological well-being performance in Liaoning
Province

During the years 2006 to 2016, EP in Liaoning Province
first decreased and then increased with a fluctuation range
of 0.93–0.99 (Fig. 2). The highest value was 0.9905 in 2006,
after which there was a downward trend for four consecutive years, with the value decreasing to 0.9306 in 2010;
there was an average annual decline of 2.06 percentage
points. The growth rate of the ecological footprint index was
higher than that of the human development index. At this
stage, improvement in the level of human well-being in
Liaoning Province was at the expense of ecological resource
consumption, with environmental pollution problems caused
by heavy industry production inhibiting the sustainable
economic development of Liaoning Province to a great extent. After this time, a new approach to industrialization was
implemented in Liaoning Province. The industrial structure
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Fig. 1 The schematic diagram of rate of sustainable development change
Table 2 The types of sustainable development trends
Trend types

Expression of change rate

Signification

A

∆HDI > 0; ∆EF < 0

An increase in human well-being level combined with a decrease of ecological
resource consumption is a high sustainable development trend.

B

∆HDI > 0; ∆EF > 0;
HDI t
HDI (t t )

EFt
EF(t t )

The human well-being level is rising, and the ecological resource consumption
is increasing. However, compared with the initial time (2005), at this time, the
ecological well-being performance is growing faster, and this is a medium
sustainable development trend.

∆HDI < 0; ∆EF< 0;
HDI t
HDI (t t )

EFt
EF(t t )

The human well-being level is decreasing, and the ecological resource consumption is also decreasing. However, compared with the initial time (2005), at
this time, the ecological well-being performance is growing slower, and this is a
medium sustainable development trend.

∆HDI > 0; ∆EF > 0;
HDI t
HDI (t t )

EFt
EF(t t )

The human well-being level is rising, and the ecological resource consumption
is increasing. However, compared with the initial time (2005), at this time, the
ecological well-being performance is growing slower, and this is an inferior
sustainable development trend.

∆HDI < 0; ∆EF< 0;
HDI t
HDI (t t )

EFt
EF(t t )

The human well-being level is decreasing, and the ecological resource consumption is decreasing. However, compared with the initial time (2005), at this
time, the ecological well-being performance is growing faster., and this is an
inferior sustainable development trend.

∆HDI<0; ∆EF>0

The decrease of human well-being level and the increase of ecological resource
consumption show an unsustainable development trend.

0

0

C

0

0

D

0

0

0

0

0

F

0

0

0

E

0

0

0

0

of the province was steadily optimized and upgraded, and
the government’s emphasis on efficiency and sustainable
utilization of ecological resources got results. The level of
human well-being gradually rose, while the EF index began
to decline and tended to stabilize, resulting in the rise of EP.
Liaoning Province worked step-by-step to eliminate the
model of economic development based on high energy consumption and causing high pollution levels, moving towards
an environmentally friendly, sustainable development model
focused on resource-saving.

3.2

3.2.1

Trend of sustainable
development
Advanced sustainable development

Medium sustainable
development

Inferior sustainable
development

Unsustainable
development

Analysis of the correlation between ecological
well-being performance and economic
development in Liaoning Province

Analysis of the correlation between ecological
well- being performance and economic growth
Origin regression analysis was used to analyze the model of
ecological well-being performance and economic growth in
Liaoning Province from 2006 to 2016, and the relationship
between the two was found to conform basically to the
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Fig. 2 Tendencies and factors of EP change in Liaoning
Province from 2006 to 2016

assumed cubic function model. The Goodness of Fit was
R2=0.79, overall test F of the regression equation was 46.87,
and Prob>F was 5.31E-5, so the model passed the reliability
the test. Based on formula (4), its function expression is as
follows:
ln EP  502.18  128.00 ln GDPpc 



10.86 ln GDPpc



2



 0.31 ln GDPpc



3

.

The ecological well-being performance of Liaoning
Province from 2006 to 2016 showed a U-shaped curve for
its GNPpc (Fig. 3). On account of the development of heavy
industry over a long period of time, the resources of Liaoning Province were gradually depleted and the environment
was severely degraded. The province’s ecological well- being performance decreased with economic growth year by
year, and in 2010 ecological well-being performance hit its
the lowest point (0.9306). At the same time, GNPpc was
CNY 84118.60. After 2010, as per capita income increased,
accelerated economic development is benefit for environment protection. During the 11th Five-Year Plan period
(20062010), key environmental protection projects were

Fig. 3 The model of ecological well-being performance and
economic growth in Liaoning Province from 2006 to 2016

formulated, there was increased investment in industrial
pollution treatment, a comprehensive effort was made to
govern urban environmental problems, and efforts to supervise resource utilization were strengthened. These measures
led to a rise in ecological well-being performance that accompanied economic growth.
3.2.2 Analysis of the effects of the ecological well-being
level
The overall effect of ecological well-being was decomposed
into factors using the LMDI. The relationship between the
WPE and ecological resources consumption, economic development and the well-being level in Liaoning Province
from 2006 to 2016 were analyzed, as shown in Fig. 4.
The WPE in Liaoning Province showed a steady upward
trend from 2006 to 2016 with an average annual growth rate
of 24.2%. The resource effect was positive throughout the
ten year period, and this enhanced the ecological well-being
level. The economic effect and the well-being effect were
negative, and this constrained the ecological well-being
level (Fig. 4). In this period, the improvement of ecological
well-being level in Liaoning Province relied mainly on the
excessive consumption of ecological resources, and high
consumption and low output were the main problems facing
economic growth. These problems resulted in environmental
pollution, wasted resources and other problems that to a
certain extent limited the growth of the well-being level
effect. After 2012, the situation in Liaoning Province has
improved, with the pulling effect of the resource effect
weakening year by year. The consumption of ecological
resources has become more efficient, and economic growth
has gradually become less dependent on the excessive consumption of ecological resources and has begun to change
to a high-efficiency, intensive economic model. Although
the economic effect was still an inhibiting factor, the degree
of inhibition had begun to weaken significantly. In addition,
the inhibition from the well-being effect increased slightly,
and to a certain extent this affected the improvement of
the WPE. This suggests that a series of social problems that

Fig. 4 Tendencies of WPE and individual factors in Liaoning
Province from 2006 to 2016
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have emerged as a result of the economic growth of Liaoning Province have not been effectively dealt with. These
problems are key factors affecting the improvement of the
province’s ecological well-being level at present.

period. Due to the GDP of Liaoning Province in 2016 is
negative growth compare with the previous year, added by,
the primary and secondary industries were decreased, the
trend of sustainable economic development was not present.

3.3

4

Analysis of sustainable economic development
from the perspective of ecological well-being

Taking the years 2006 and 2007 as the base period, the trend
of sustainable economic development in Liaoning Province
has shown an inferior-medium-advanced sustainable development trend (Fig. 5).
The level of human well-being and the consumption of
ecological resources both increased in 2008, 2009 and 2010,
but the rate of improvement of ecological well-being performance did not exceed that of the base period, which
means that the efficiency of well-being output in terms of
the cost of resource consumption was low and the sustainable development trend was poor. The efficiency of
well-being output in 2011 and 2012 gradually improved,
and the rate of improvement of ecological well-being performance accelerated and exceeded that of the base period.
However, the improvement of well-being level came mainly
as a result greater consumption of ecological resources. If
the natural resources had been rationally utilize and protected, the economy would change into sustainable development. As the concepts of environmental protection were
internalized and policies to protect the environment were
implemented, the direction of economic development in
Liaoning Province improved over time and a high sustainable development trend was realized in 2013 and 2014. The
level of social well-being has steadily improved, and the
consumption of ecological resources has also been brought
under control. The coordinated development of ecology-environment-society has gotten more attention. Although the consumption of ecological resources in Liaoning
Province increased in 2015, ecological well-being performance has continued to improve as compared to the base

Fig. 5
Changes in sustainable economic development
trends in Liaoning Province from 2006 to 2016 (Trend types
presented in Table 2)

4.1

Conclusions and discussion
Conclusions

During the period from 2006 to 2016, the level of human
development in Liaoning Province rose steadily, while ecological well-being performance first decreased first and then
rose; the main factor influencing these developments was
change to the ecological footprint. Before 2010, a development model depending on the high-consumption of ecological resources caused ecological well-being performance
to decline year by year. Beginning in 2010, a new approach
to industrialization based on a steady reduction in the consumption of ecological resources gradually took root and the
ecological well-being performance of Liaoning Province
improved.
The ecological well-being performance showed a U-shaped
relationship with economic development in Liaoning Province. In 2010, ecological well-being performance was its
lowest; after that, the new economic development model led
to reduced consumption of resources and an improved environment. The growth of the ecological well-being performance was mainly driven by the consumption of resources, and the efficiency of economic output began to
increase after 2012. The pulling effect of resources consumption became obviously weaker. The economic transformed
extensive growth to intensive growth. The overall trend of
sustainable economic development generally moved from
“inferior” to “medium” to “advanced”. However, the consumption of resources increased slightly in 2015, and the
value of secondary industries decreased in 2016, resulting in
a slight decline in the trend of sustainable economic development.

4.2

Discussion

Liaoning Province is located in a coastal area, and its ecological resources and economic development have much in
common with other coastal provinces in China. This study
calculated the human development index and ecological
footprint of all coastal provinces in 2016 and compared
them with Liaoning Province. “The Vitality of the Earth
Report 2016” released by the World Wide Fund for Nature
(WWF) pointed out that the global biological carrying capacity per capita in 2016 was 1.7 global hectares. The Human Development Report 2016 issued by UNDP stated that
the average human development index for China was 0.8.
Based on this standard, the eleven coastal provinces in China were divided into four types: high-consumption and
high-welfare, high-consumption and low-welfare, lowconsumption and low-welfare, and low-consumption and
high-welfare (Fig. 6).
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Fig. 6 Current situation of EP in China’s coastal provinces in
2016

Among the coastal, Liaoning Province, Shandong Province and Hebei Province were high-consumption and lowwelfare provinces. Their ecological footprints were far
higher than 1.7, but their human development indexes had
not yet reached the national average level, and their levels
of ecological well-being performance were relatively low.
Tianjin and Jiangsu Province were high-consumption and
high-welfare provinces. Guangdong Province, Zhejiang
Province, Fujian Province, Guangxi Province and Hainan
Province were low-consumption and low-welfare provinces.
Jiangsu Province and Zhejiang Province have better development potential because of their proximity to Shanghai,
and they are gradually becoming low-consumption and
high-welfare areas. Shanghai has the highest human development index at 0.86 and an ecological footprint of only
0.96. Its development model is the closest to ideal in China
and realizing the same model is the goal of sustainable development in other coastal provinces.
Liaoning Province has a high ecological footprint and its
human development welfare has not yet reached the national
average. This is related to the development history of its
industry. Traditional heavy industries have always occupied
a large proportion in the province’s industrial structure. A
series of historical problems such as predatory mining of
mineral resources and unreasonable utilization of natural
resources have seriously affected the improvement of its
ecological well-being level. The establishment of an intensive, ecological production model is the only way to achieve
sustainable economic development in Liaoning Province.
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辽宁省生态福利绩效与经济可持续发展关系研究
张

华，于

淼，孙翠洋，刘剑刚

辽宁师范大学城市与环境学院，辽宁大连 116029

摘

要：辽宁省正处于经济转型的关键时期，合理利用生态资源，平衡资源环境与经济增长之间的关系，已成为其经济可

持续发展的关键因素。运用人类发展指数和生态足迹的相关数据构建 2006–2016 年辽宁省生态福利绩效，研究其与经济增长的相
关关系以及福利水平效应的影响因素，并基于生态福利视角分析其经济可持续发展趋势。将辽宁省与我国沿海各省份生态福利绩
效现状进行横向比对，明确其所属阶段及发展差距。结论表明：1）辽宁省生态福利绩效此期间的波动趋势为先降后升，主要受
生态足迹变化影响；2）生态福利绩效与经济增长呈 U 型关系，资源消耗对福利水平的拉动作用已逐渐减弱；3）经济可持续发展
趋势“较差”到“一般”，再到“较高”，但与其他沿海省份相比，辽宁省仍属于高消耗低福利类型。
关键词：辽宁省；生态福利绩效；可持续发展；对数平均迪氏分解法

