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Abstract. Our paper provide select human health, food security, equitable sustainable development, 
local environmental quality, and energy access, livelihoods, community vulnerability, and access to 
clean water as indexes to evaluate whether a country is  sustainable. With the research of 
the Intelligent Systems Analytic, we can clearly define when and how a county is sustainable or 
unsustainable and obtain countries that need the most support and intervention. by collecting typical 
research review report, according to the national population census data, the difference equation 
model is established to predicting the aging of the population dividend and results. Then, according to 
the sex ratio at birth and fertility, we forecast the population development tendency, looking forward 
to the necessity of "two child policy", which it is concluded that separate two child policy has great 
impact on the future development of our country and the necessity of implementation. Finally we 
obtain the solution of AHP. 

Introduction 
Sustainable development is defined by the 1987 Brundtland Report as “development that meets 

the needs of the present without compromising the ability of future generations to meet their own 
needs.”  

The United Nations (UN) predicts the world’s population will level at 9 billion people by 2050. 
This, coupled with increased consumption, places a significant strain on the earth’s finite resources. 
International aid agencies, planners, governments, and non-profit organizations are committed to 
construct an evaluation system for sustainable development. Therefore, striving towards a sustainable 
future has never been more imperative. 

The definition and model of Evaluation Indexes 
According to the definition of sustainable development and the principle of evaluation indexes, we 

finally select eight indexes to develop an evaluation system, which are contains health human, food 
security, access to clean water, local environmental quality, energy access, livelihoods, community 
vulnerability, and equitable sustainable development. 
Human Health 

The damaging effects of human impacts on natural environment have had a serious health threat 
on human beings themselves, and become an important factor in economic and social sustainable 
development [1]. So we select health expenditure per capita，improved sanitation facilities (% of 
population with access)and life expectancy at birth, total (years) by Principal Component Analysis 
method, which cumulative contribution rate more than 80%. Let hh denote the index of human health: 

hh he sf le= + +  (1) 
 

Where he denotes the index of health expenditure per capita for i year，sf denotes the index of 
improved sanitation facilities (% of population with access) for i year and le denotes the index of 
Alternative and life expectancy at birth, total (years)for i year. 
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Food Security 
Food is an essential subsistence substance for human survival and development, which is closely 

related to the life and health of the people. If food security cannot be guaranteed, it will threaten 
human survival and development and affect the sustainable development of human society and 
economic. According to the data from the World Bank Group, we use Global food safety index to 
measure food security of a country. 

fs gf=  (2) 
 

Where fs denotes food security of a country for i year, and gf denote Global food safety index for i 
year.  
Access to Clean Water 

As the rapid increase in global population and per capita income levels, global clean water scarcity 
is emerging. The condition access to water is an important part that reflects the sustainability degree 
of a country. Therefore, we apply Principal Component Analysis method and collect data that 
contains improved water source, rural (% of urban population with access) and improved water 
source, urban (% of urban population with access) from World Bank Group. Let w denote the index 
of accessing to clean water:  

w r u= +  (3) 
 

Where r denotes improved water source in rural areas for i year, and u denotes improved water 
source in urban areas for i year. 
difference equation model 

The age group the number of people i th remember time formula ( ) , 0,1, 2 , 1, 2,ix k k i n= =   

fertility rate of the i is ib ，The i th age group of the population coefficient rate for children and 

adolescents is id ，Survival rates is is ， 1i is d= − ，we assumpt that ib  and id  do not change with 
the change of k，this assumption is reasonable in a stable environment.  
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Time period k+1,the i+1 th Age group population factor in young adultsis the period k i th The 

number of age groups to survive，that is： 
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Tiem period K The distribution of the variables for population according to age groups: 
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Matrix fertility composed of rate and survival rate： ib is  
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then（1）、（2）suggest： 
 

( ) ( )1 , 0,1,2,x k Lx k k+ = =                        （8） 
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When the matrix L and vector x(0) according to the age group of the initial distribution is known，
According to the distribution of age groups the predictable time k crowd:  
 

( ) ( )0 , 1,2,kx k L x k= =                         （9） 
 

We make the age divided into four groups, the country's population being divided into 0 to 14, 15 
to 49, 50 to 59, 60-90 four ages. At this time there exsit: 
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According to the China statistical yearbook we can check data from 2000-2008 migrants move 

rate and population coefficient rate in children and adolescents is . 

Conclusion 

The final destination of our model, is to lay the good foundation to find the Most suitable pattern 
for the sustainable development of a country.  With the research of the Intelligent Systems Analytic, 
we can clearly define when and how a county is sustainable or unsustainable and obtain countries that 
need the most support and intervention. Finally we obtain the solution of AHP. We can clearly define 
when and how a county is sustainable or unsustainable. We can also obtain countries that need the 
most support and intervention. 
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