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Abstract 

This paper first uses the historical data of China's population structure from 1995 to 2014, 
and forecasts the trend of population structure in China from 2015 to 2064 by using Leslie 
model. Then uses EVIEWS software to do regression to find out the relationship between 
China's energy consumption demand and population structure. Finally, using the 
population structure data predicted by Leslie model to predict China's future energy 
consumption demand. The results show:(1) In the future, China's energy demand will 

increase, then decrease, showing the inverted U type.(2)The future of China's energy 
demand and the total number of aging population in China reached a peak at the same time. 
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1. Introduction 

With the development of economy and society, the problems of population, energy and environment 
are becoming more and more prominent. The problem of energy and population is especially urgent. 

Every change in the population and the structure of the population will have an important and far-
reaching impact on all aspects of the social economy. In January 1, 2016, China began to implement 

the comprehensive two-child policy.So far, the implementation of the one-child policy for more than 
30 years officially announced the end. At the same time, the policy is bound to have a significant 

impact on the total population, population structure and so on. Increase in the total population and 
structural changes will obviously have a great impact on energy demand, will bring pressure on 

energy security and have an impact on social stability. So in the full implementation of the two-child 
policy scenario, is of great significance to explore the interaction mechanism between population and 

energy. 

The relationship between population and energy has been paid great attention by the academic circles. 

Li Ke etc established the cointegration error correction model of China's energy demand, and found 
that compared to economic output, the impact of population factors on energy demand is relatively 

mild[1]. Through the study of the relationship between the world and China's population development 
and energy demand,Zhang Lei consider that the correlation coefficient of mineral energy demand and 

population growth is high, and population size of growth, population quality enhancement and 
population spatial distribution will have a significant effect on the growth of energy demand[2]. Using 

1978~2001 years of data, Lin Boqiang built China's energy demand forecast equation, it shows that 
the population factor has a significant impact on energy demand[3]. In addition, in the framework of 

the three elements of the production function, Lin Boqiang used electricity consumption instead of 
energy demand, and used cointegration analysis and error correction model to study the relationship 

between China's electricity consumption and economic growth,and found that, there is a long-term 
equilibrium relationship among GDP, capital stock,human capital and power consumption [4]. It can 

be seen through the above literature that the total population is the influence factor of the energy 
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consumption demand. Due to the complexity of the impact mechanism between population and 

energy consumption demand, Not only the total population will have an impact on energy 
consumption demand, urban and rural population structure, population quality, population age 

structure and even the sex structure of the population will have an impact on energy consumption 
demand. Wu Guohe used GRANGER causality test and other methods to make a quantitative analysis 

of China's energy and population data,and found that the growth of China's energy demand is mainly 
affected by the income gap between urban and rural residents caused by the accelerated process of 

Urbanization, at the same time, the age of the population has become the reason for the growth of 
energy demand. But with the advance of China's aging society, the influence of population age 

structure on the energy demand will be gradually reduced, and even disappear. As a result, the 
population age structure has only a short and medium term impact on energy demand growth[5].  

Through the above literature, we can see that although there are a lot of literatures on the relationship 
between the population and the energy demand, however, under the new policy environment, there is 

not much research on the relationship between population and energy consumption demand. 
Especially in the environment of comprehensive two-child policy ,the study of China's population 

structure and energy demand in the future has not been conducted. In this paper, we use the data of 
population and energy consumption from 1995 to 2014, population variable is subdivided into total 

population variable and population structure variable, set the baseline scenario and comprehensive 
two-child policy scenario. At first, the Leslie model was used to predict the change of total population 

and population structure of 2015-2064 in two kinds of scenarios.And then look for the relationship 
between population and energy consumption. At last, the population forecast data of two scenarios 

are used to predict the future energy demand in China. 

2. Population Forecast Analysis 

2.1 Population Forecast Model and Data Source 

1) model: 

Grouping the population by age, one year old for a group, divided into 91 groups, Because of the 
small number of people over 90 years of age, and the impact on the development of the population is 

small, can be divided into a group of people over 90 years of age. 

Female population in i -th age group of year 1t  : 
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Obtaining prediction formulas of Leslie matrix model by further recurrence formula:  
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So as long as we know the L matrix and the initial female population distribution vector, distribution 

of number of the female population of year T can be obtained, and then according to the gender ratio 
of male and female, the indexes of the total population were calculated. 

2) data sources: 

The data required by the Leslie model are derived from the 2015 "China's population and 

Employment Statistics Yearbook" and wind consulting, The data of the total fertility rate is calculated 
according to the results of the sixth census in 2010. 

2.2 Population Prediction Under Two Scenarios 

The variables that are most likely to be affected by policy changes in the Leslie model are the total 
fertility rate. According to size of the total fertility rate, the population policy is divided into two 

scenarios: the baseline scenario and comprehensive two-child policy scenarios. 

Baseline scenario: According to data released by the national health and Family Planning 

Commission 2015 data show, the total fertility rate of the China's population is between 1.5-1.65. 

Assuming that the future of China's total fertility rate remains unchanged at the current level，the 

total fertility rate of the baseline scenario was 1.6. 

Comprehensive two-child policy scenario: Compared with most countries in the world, the total 
fertility rate of the Chinese population is at a relatively low level. Assuming that the total fertility rate 

of China's can be restored to the replacement level of human fertility 2.1 through the implementation 
of comprehensive two-child policy.this paper take 2.1 as the total fertility rate for Comprehensive 

two-child policy scenario. 

Calculating with Matlab programming for the established model Leslie: 

(1) Total population forecast and analysis 

Under the baseline scenario and comprehensive two-child policy scenario, China's total population 

datas shown in Table 1: 

Table 1: Total population forecast values of the two scenarios(Unit: Millions of people) 

Baseline scenario Comprehensive two-child policy scenario 

year Total population year Total population 

2015 1371.640 2015 1382.013 

2020 1401.177 2020 1435.934 

2025 1408.862 2025 1464.576 

2030 1399.237 2030 1473.455 

2035 1377.043 2035 1470.044 

2040 1344.436 2040 1462.606 

2045 1301.353 2045 1452.377 

2050 1248.845 2050 1434.885 

2055 1189.072 2055 1408.755 

2060 1125.185 2060 1377.972 

It can be seen through the prediction results, under the baseline scenario, the total population of China 

showed a trend of first rising and then falling, and in 2024 reached a peak of 1409.1124 million people. 
under the Comprehensive two-child policy scenario, the total population of China also appears the 

trend of first increasing and then falling, and in 2031 reached a peak of 1473.5002 people. Visiblely, 
the peak of population is greater under the comprehensive two-child policy scenario. at the same time, 

compared with the baseline scenario, the total population peak appears 7 years earlier under the 
comprehensive two-child policy scenario. 

Population structure prediction and analysis 

Under the baseline scenario and comprehensive two-child policy scenario, China's population 

structure trends shown in Fig. 1and Fig. 2: 
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Fig. 1 Population structure prediction under the baseline scenario(Unit: Millions of people) 

 
Fig. 2 Population structure prediction under the comprehensive two-child policy scenario(Unit: 

Millions of people) 

By comparison, First of all, China's young population in the two scenarios showed a slow downward 
trend in the future. Under the baseline scenario, China's young population continues to slow down 

and maintain a population of about 150 million in 2060; Under the comprehensive two-child policy 
scenario, young people first slow growth, after 2029 began to slow down maintain a population of 

about 250 million in 2035. Secondly, China's young and middle-aged  population in the two scenarios 
showed a downward trend in the future. Under the baseline scenario, the young and middle-aged 

population decreased from 1000 million in 2015 to about 650 million in 2060; Under the 
comprehensive two-child policy scenario, he young and middle-aged population decreased from 1000 

million in 2015 to about 800 million in 2060; Last，the proportion of the elderly population showed 

a rising trend in the two scenarios. Under the baseline scenario, the elderly population exceeded the 
number of young people in 2029 and maintain a population of about 310 million in 2039;Under the 

comprehensive two-child policy scenario, the elderly population exceeded the number of young 
people in 2032 and maintain a population of about 320 million in 2039. Different population structure 

will have different needs for energy consumption. In the comprehensive two-child policy 
environment, China's future population structure has changed, it is bound to affect China's future 

energy consumption demand. 

3. Total Population Structure and Energy Consumption Analysis 

China's population structure data and total energy consumption data collected through "China's 

population and Employment Statistics Yearbook" and "China Energy Statistical Yearbook". As 
shown in Table 2. 

Table 2 China's population structure (unit: ten thousands of people) and total energy consumption 
(unit: Ten thousand tons of standard coal) 
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1995 32218 81393 7510 131176 

1996 32311 82245 7833 135192 

1997 32093 83448 8085 135909 

1998 32064 84338 8359 136184 

1999 31950 85157 8679 140569 

2000 29012 88847 8821 146964 

2001 28716 89849 9062 155547 

2002 28774 90302 9377 169577 

2003 28559 90976 9692 197083 

2004 27947 92161 9857 230281 

2005 26504 94144 10055 261369 

2006 25961 95037 10419 286467 

2007 25660 95794 10636 311442 

2008 25166 96547 10956 320611 

2009 24659 97419 11307 336126 

2010 22259 99898 11894 360648 

2011 22164 100243 12288 387043 

2012 22287 100334 12714 402138 

2013 22316 100557 13199 416913 

2014 22569 100398 13815 426000 

According to the data in table 2, We build a regression model between the population of all ages and 
the total amount of energy consumption in china. Defined variables: Total energy consumption is Y, 

0 to 14 years of age population is P1,15 to 65 years of age population is P2, Over 65 of age population 
is P3. Use 1995-2014 data and make Correlation diagram through the software Eviews6.0. As shown 

in Fig. 3. 

 
Fig. 3 Correlation diagram between total energy consumption and population of all age groups 

By observing Fig. 3, it is found, with the increase in the number of people, the number of energy 
consumption is increasing, but the rate of increase is far greater than the increase in the number of 

population. So we conclude that the energy consumption and population quantity accord with the 
exponential model, so the model is initially estimated as an exponential model. According to the data 

of Table 3, the model is estimated by the Eviews software, and the result of the model is estimated: 

LNY = -3.81836780409e-05*P1 + 2.41682344194e-05*P2 + 7.54396178875e-05*P3 + 

10.385322179. 

The goodness of fit of the model is R2=0.9576, which is close to 1,it shows that the model is superior 

in goodness of fit. The F test value is 120.5823, which shows that the model is significant. According 
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to datas of population structure predicted by Leslie model under two scenarios, estimated the energy 

consumption of China in 2015-2064 by the estimated exponential model. The predicted results are 
shown in Fig. 4. 

 
Fig. 4 The forecast trend of total energy consumption in China under two scenarios 

It can be seen from the prediction results in the two scenarios, the trend of energy consumption is to 

rise first and then drop and both reached the peak of energy consumption in 2039. Under the baseline 
scenario, China's total energy consumption reached 1376153.464 tons of standard coal in 2039; Under 

the comprehensive two-child policy scenario, China's total energy consumption reached 1235043.908 
tons of standard coal in 2039. 

4. Conclusion 

At first, the Leslie model is used to predict the population structure of China's population in the future 

and the total population and age structure of the population in China were predicted during the period 
of 2015-2064. Then, the relationship between the total energy consumption and the structure of 

China's population was found by Eviews software. At last, the population structure data predicted by 
Leslie model is used to predict the total energy consumption of China in the future. 

Results show: (1) in the two scenarios, China's total population has a rising trend in the future, which 
determines China's total energy consumption will continue to increase.(2) in the two scenarios, peak 

of the elderly population and the peak of China's energy consumption demand will come in 2039. 
Under the comprehensive two-child policy scenario, the proportion of young people and the elderly 

population is higher,and China's total energy consumption is also higher in the future. 
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