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Aims: In this article, we will apply the multinational view to explore the relationships 

between saving, investment and economic growth. We will explore the dynamic 

relationship among these three factors from the empirical perspective. We are going to 

compare the mutual influence among these three factors and try to figure out the 

dynamic correlation. And find out the factors that influence economic growth the 

most in the short run and long run respectively. 

 

Method: For the research purpose and the contents, our article applies several 

methods such as literature research, quantitative research, comprehensive analysis and 

logical induction and comparison research. We separate two parts to analysis. In the 

first part we will use the stepwise regression method to prove our five assumptions 

and through path analysis to calculate path coefficient. In order to guarantee the 

stability of these data, these indexes apply the average value of 214 countries from 

2000 to 2011. In the second part, we will use a Cobb-Douglas production model to 

figure out the long run economic growth behavior, we will introduce the concept of 

total factor productivity. And use the data of a sample space of 35 in the interval of 

1975 to 2009. 

 

Limitations: Firstly, the paper didn’t investigate datum on further step, or has deeper 
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proceeding of default datum, the data quality might occur to important influence to 

the conclusion, it did need to take cautious attitudes. Secondly, the paper acquires 

relative simple control variables, where default datum of control variable might 

induce strong influence on the conclusion, thus a deeper analyses need take many 

various factors into considerations, in order to analyze net effects of two variables. 

Thirdly, it clarifies from the degree of fitting, the paper using relative simple model, 

and does affect quality of the process, to get deeper analyze then needs more precious 

model for further analyze. 

 

Conclusion: This paper provided evidence to show economic growth is positive 

related to saving and investment and is negative to income level. Saving rate is 

positive related to income level and positive related to investment level, saving rate 

has indirect effect on economic growth, and saving rate has indirect effect on 

economic growth via investment rate. And there is a close relationship between 

investment and economic growth. Solow residual indicates that we will have to rely 

on the technology progress to increase efficiency in the long run. 
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Part 1: Introduction 

1 Research Backgrounds 

Economic growth is always an eternal topic in the economic research field. Since 

Adam Smith put forward the theory of “Vent for surplus”, the relationship between 

foreign trade and economic growth has been and will continue to be one of the most 

important research subjects among the economists. With the world becoming flat and 

more open, economic globalization and regional integration is an irreversible trend in 

the world economic development. International trade theory enlightens us that no 

nations or regions could develop its economy well independently without integrating 

into the world economic system. The financial crisis results in some queries about the 

economic growth, so a number of scholars tend to pick up the old theories. Over the 

recent years, most of the researches are based on one single state to analyze the 

function mechanism among the savings, investment and growth rates while there are 

seldom researches from the multinational perspective. Therefore, in this article, we 

will apply the multinational view to explore the relationships between these three 

parties and hope the rules we find will be helpful to today’s economic policy.  

2 Literature Review 

Saving rate, investment rate and economic rate, as three key macroeconomic 

variables, together with their changes and balance, directly determine the income and 

economic development level of a county. The long term research shows that there is a 

positive correlation among these aforementioned factors. According to the 

neoclassical growth theory, developing counties can narrow the gap with the 

developed economies by driving the economic growth through high saving rate and 

investment rate, in which the developing counties have a higher per capita capital 

stock than the developed ones and certainly take a period of time. The basic 
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mechanism of this is the higher the saving rate is, the more the investment increases. 

With the accumulation of the investment and the influence of multiplier effect, the 

economic development will be strongly boosted. However, there are some other 

economists believe that there are no actual positive correlation among these factors. 

Sometimes even negative correlation occurs. In terms of the general economic 

theoretical circle, most of the empirical analysis show strong correlations but without 

consent regarding to the causal association. The followings are brief summaries of 

each of these theories: 

2.1 Research overview of the concepts and related theories of savings, 

investment and economic growth 

Savings, investment and economic growth are basic concepts in the 

macroeconomics. Classical economics attach great importance to the economic 

balance while Neo-Classical Economic School and others pay more attention to the 

economic growth. These three concepts comprise the foundation of the 

macro-economics’ framework. The following conducts a research summary to them 

respectively. 

2.1.1 Savings 

Many countries all over the world have used various strategies to enhance and 

inculcate savings culture among the populace. In Thailand for example His Majesty 

King Vajiravudh (Rama VI) in 1913, encouraged Thai people to save by founding 

banking services in Thailand. He initiated the Savings Office which currently is 

known as the Government Savings Bank (GSB) to encourage Thai people to save 

through the Savings Office (Anonymous, 2009). According to SULTANA and SYED 

(2010), the saving of a country is made up of private and public saving. Private saving 

is made up of savings by individuals and businesses whereas public saving is made up 

of savings by the government sector. A broad concept of saving means national 
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income minus consumption in a given period. Other scholars hold the similar idea 

towards the concept of saving.  

Several theories have been formulated to explain what motivates people to save. 

The first of these is the Keynes's fundamental psychological law also known as the 

Keynes's General Theory. According to this theory people tend to save more as their 

incomes rise. The theory contends that the average and marginal propensity to save 

increases in tandem with increases in income levels (BARANZINI, 2005). This 

implies that increases in households, business and government incomes will result in 

an increase in the amounts saved in a given period of time.  

Another theory that attempts to explain why people save is the life-cycle theory 

of consumption and savings which was formulated in early 1950s by Franco 

Modigliani, Albert Ando and Richard Brumberg (BARANZINI, 2005). According to 

the life-cycle theory the age structure of consumers in a country determine the level of 

savings. This therefore means that the demographic characteristics of a society rather 

than the level of income determine the level of savings. This implies that a nation with 

an ageing population tends to save more than one which has a young population; this 

is because as populations’ age people tend to put aside a part of their incomes to 

enable them finance consumption during their twilight years (BARANZINI, 2005).   

2.1.2 Investments 

According to TREYNOR (1993) real investment only occurs when private sector 

players purchase capital goods such as plant and equipment and invest in research & 

development, training etc. ARNOLD (2011) pointed out that a drop in domestic 

savings also leads to a drop in investments and growth rates. There are two types of 

investments; private investment and public investment. Private investment is 

undertaken by individual businesses whereas public investment is undertaken by 

governments and is a matter of policy choice (EISNER, 1995). Public investment 

includes investment in roads, bridges, schools, hydro-electric power stations, nuclear 

power plants and other public amenities. Public investment is not for profit and is the 
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one that acts as a catalyst in attracting private business investments into a country. 

Indeed savings cannot be realized without investments (EISNER, 1995). Countries 

that have done well in public investment have also attracted a lot of private business 

investment. It is impossible to attract private business investment without investing 

heavily in public investment projects since public investment attracts private business 

investment into an economy (EISNER, 1995). 

2.1.3 Growth rates 

The economic growth rate of a country is directly proportional to the growth in 

its gross domestic product. According to economists gross domestic product (GDP) is 

made up of equipment, structures, and labor; which are the three main factors of 

production (GORT, GREENWOOD and RUPERT, 1999). Growth in gross domestic 

product of a country increases when there is an increase in any or all of the three 

factors of production. However, technological progress is not included in the three 

factors of production of equipment, structures and labour. To determine the 

contribution of technology in the growth of a country’s gross domestic product one 

has to first determine the part that has been contributed by the three main factors of 

production and what is left then constitutes the part of gross domestic product 

contributed by technology (GORT, GREENWOOD and RUPERT, 1999). It is 

important to note that input of the factors of production into the national GDP grows 

as a result of input arising from progress in the technological component (GORT, 

GREENWOOD and RUPERT, 1999). 

To spur high growth rates in the economy, some countries have resorted to 

reducing interest rates on deposits. This has had the effect of reducing interest rates 

charged on loans offered to businesses. These loan funds enable companies to invest 

more in capital goods that increase investment levels and thus lead to high growth in 

the economy (Anonymous, 2003). According to ALLAIRE (1996) it is possible to 

achieve high growth rates in an economy without accelerating inflation and this is 

through instituting policy changes that bring development partners to agree to pursue 
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similar economic growth policies. Another strategy is by reforming the prevailing tax 

regime to promote investment, capital formation and savings.   

2.1.4 Correlation between savings, investments and growth rates 

Modern theory of economic growth has experienced the changes from exogenous 

growth to the endogenous growth in over half a century. In the middle 80s of the last 

century, Romer．P, Lucas．R and other economists published a group of papers 

focusing on endogenous technological change to explore the possible future of 

long-term growth. Their ideas aroused people's interest in economic growth theory 

and trigged a new research trend of “New Growth Theory”. Since 1980s, the 

New Growth Theory has become the focus and has a significant impact on the world 

economic growth, especially on the developing countries. 

ALGUACIL, CUADROS and ORTS revealed correlation literature evidence. 

Solow's type growth models formulated in 1956 postulated that saving precedes and is 

the main cause of economic growth (ALGUACIL, CUADROS and ORTS, 2004). 

This therefore means that without saving economic growth will be a mirage. High 

saving comes before investment and is actually the main cause of investments in 

many countries in the world (ALGUACIL, CUADROS and ORTS, 2004). 

According to AGRAWAL and SAHOO (2009) there is a strong correlation 

between the rate of growth of an economy and the rate of savings in a country. 

According to a report that appeared in Business Times (1996) the economy of 

Bangladesh was projected to grow by about 8.3 percent in 1996 due to continued 

monetary and fiscal constraint, favorable domestic and international environment and 

high investments in the economy.  

 According to BARRO (2000) some economists drawing from Keynes’s General 

Theory hold that as incomes increase so does the rates of saving. Keynes’s General 

Theory holds that as the amount of income an entity earns increase so will be the 

amount of saving that the entity will put aside. The economists who support the 

theory support income inequality especially in developing countries by stating that it 
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encourages saving which leads to high investment rates. 

 According to ÉGERT, KOZLUK and SUTHERLAND (2009) the rate of 

infrastructure development in a country is directly proportional to the rate of 

economic growth. A country can only invest in infrastructure if it can access national 

savings through issuance of debt instruments such as infrastructure bonds, treasury 

bonds and treasury bills to finance infrastructure projects (ÉGERT, KOZLUK and 

SUTHERLAND, 2009). While According to FELDKAMP (2001) the level of 

liquidity in an economy is essential for commerce to flourish. Without adequate 

national saving, liquidity in an economy will be severely affected. The available 

money will be very expensive and this will affect the growth rates in an economy. 

However, increasing liquidity has the potential of increasing the rate of inflation in a 

country. It is therefore a delicate balancing act between increasing liquidity by 

reducing interest rates to optimum levels and the imminent danger of increasing 

inflation rates by increasing liquidity levels (FELDKAMP, 2001).  

A group of international experts conducted a comprehensive study under the 

auspices of the Commission on Growth and Development in 2011 and found out that 

sustainable growth in an economy requires high investment rates (Investment fuels 

emerging-market growth, 2011). The group noted that for rapid growth of an economy 

to occur the rate of investment as a percentage of GDP must be more than 25 percent 

and this must be sustained for a considerable period of time. The group also noted that 

countries that were fast growing tended to invest about 7 to 8 percent of their gross 

domestic product in education, health and training to boost their human resources 

(Investment fuels emerging-market growth, 2011).  

2.2 Research overview of the relationship among savings, investment 

and economic growth by using econometrics 

Since Feldstein and Horioka first used the cross-section data from 21 countries to 

explore the correlation between savings and investment, a number of scholars apply 

the cross-section data methods to conduct the empirical analysis. Most of the results 
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tend to support the positive correlation between saving and investment. Among these, 

Feldstein and Horioka (1980)、Feldstein(1983)、Murphy(1984)、Feldstein and 

Bacchetta (1991) used the cross-section data from different nations to support the 

positive correlation between saving and investment. Obsteld (1986; 1995)、Frankel 

(1986)、Bayoumi(1989) and Tesar(1991) used the time series data from the same 

county to conduct empirical analysis. What’s more, Cadoret (2001) used the panel 

date from 19 nations among 1970~1998 to calculate the conversion ratio from saving 

to investment.  

Most of the studies concerning the correlation between savings and investment 

follow the model method of Feldstein and Horioka. However, just as some scholars 

point out that the research by Feldstein and Horioka is just based on local analysis 

which exam the degree of correlation between saving and investment, but ignore other 

relevant factors. Baxter and Crucini (1993) improved Feldstein and Horioka’s method 

and created the general equilibrium model. Peeters (1993) applied the Global 

Econometric Model to seek the correlation among savings, investment, and import 

and export in open economy system. 

Since we are very interested in China’s economy, we refer to Chinese documents 

in this section. The relevant research is rare in China, but as a member of the BRIC, it 

is definitely helpful to our research.  

Summarizing the relevant studies in recent years, the points are focused in the 

following respects: 

Some researches acknowledge the positive significance of investment towards 

macro-economic growth. Mohan and Ramesh （2006）consider that Different income 

levels of each economy’s domestic savings have a relationship with economic growth. 

He used annual time series data for Granger causality. The purpose of this study is to 

determine whether the directions of causality in these economies are different, 

depending on their income categories. 

 Bao qun, Yang xiaoxiao, Lai mingyong reveals that although there exists a 

positive long-term relationship between private saving, public saving and investment, 

the low correlation between private saving and investment is the key reason that 
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restraints the effective formation of investment. It also demonstrates that an obvious 

lagged effect exists for the transformation of private investment. Finally, it’s 

concluded that a competitive and multi-channels mechanism of capital formation is 

crucial to transform savings to investments. 

FANG Xianming , SUN Xuan and Xiong peng（2005） applied the China's 

economic time series data from 1978 to 2003 to analyze the relationship among 

savings, investment and economic growth. They use the date related to GDP, the 

annual savings of urban and rural residents and the annual fixed asset investment. The 

weakness of their research is the possibility of producing the multicollinearity 

problem which may cause the result inaccurate. The conclusion they drawn is there 

exists strong one-way causation among savings, investment and GDP.  

Based on China's capital flow from 1992 to 2003, LI Yang, YIN Jianfeng（2007）

carried on a comparative analysis regarding the saving ratios of resident, the 

enterprise and the government entities from income distribution and the sectional 

propensity perspectives. The analysis of the resident sector one of the highlights 

which says the decline of saving ratio since 1992 is due to the decline of labor reward, 

property income and redistribution of income. 

JIANG Wei（2008）used the data from 1952 to 2006 of Chinese economic growth 

and conducted the relationship research among the three factors by applying 

regression model. His study indicates that the three factors show strong current 

relevance and have similar fluctuation patterns. In addition, he calculated the rate of 

contribution of each factor by using variance decomposition model. 

Dong Qingma and Huzheng(2011) explored the relation among saving rate, 

output and money supply by applying Solow model assumptions. They also examine 

the influence of national savings rate, household saving rate, and government savings 

rate and the excess money supply. The results show that in the sample interval, 

household saving rate has great influence on GDP, but less influence on government 

savings rate, which indicates the influence, is mainly due to household rate changes. 

Given the complex of China’s economy, it is not so appropriate to use Solow Model.  

The effect of different factors for growth is different. Alfred Greiner and Willi 
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Semmler (2003) they assume that the physical and human capital is divided into two 

different variables, and to emphasize their role for growth. In the paper, they propose 

a sustained endogenous growth model with an estimated investment in physical 

capital per capita growth is a positive externality results. So they come to a conclusion, 

the positive externalities investment which exist in endogenous growth model, has a 

positive correlation. 

No significant relationship exists between economic growth and other factors 

Robert J. Barro(1996)holds there is no significant relationship between economic 

growth and other factors. He use a panel data of 100 countries, proving the the general 

conditional convergence relationship between the empirical evidence on economic 

growth and other factors,. For a given starting level of real per capita GDP, the growth 

rate is enhanced by higher initial schooling and life expectancy, lower fertility, lower 

government consumption, better maintenance of the rule of law, lower inflation, and 

improvements in the terms of trade. 

Emmanuel Anoruo and Yusuf Ahmad (2001) Causal Relationship between 

Domestic Savings and Economic Growth: Evidence from Seven African Countries 

(2001) .When they explore the causal relationship between growth and saving rate, 

they use the date from the countries which have similar culture and economic 

conditions. So, the conclusion is helpful to these kinds of countries. The results 

indicate that the conventional views may be proved wrong. The fact is that economic 

growth cause’s growth rate of domestic saving. 

By these theoretical research and empirical analysis, we find that investment is 

not just a simple variable, but has a long term impact on the economic growth. Under 

market economy, growth mainly comes from private sectors, but the public sectors 

also play an important role by influencing the output of private sectors and economic 

growth. There exist complicated mutual interactions among the saving rate, 

investment rate and growth rate, as well as different theories which pay more 

emphasis on the mutual relationships. If we want to explore the relationship among 

the aforementioned three factors, not only should we apply the new method, but also 

present new explanations to the conclusion. Therefore, the article will explore the 
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dynamic relationship among these three factors from the empirical perspective. We 

will compare the mutual influence among these three factors and try to figure out the 

dynamic correlation. 

2.3 Research overview of the impact of investment on economic 

growth 

Empirical academic studies on the topic are difficult to be found. As a result, 

instead of taking empirical work to use in this part, we are going to explore more on 

the topic with previous theoretical work. 

Economic growth is the increase of total amount of production of a country or an 

area in a given period. It is long been discussed that there is a positive relationship 

between investment and economic growth.  

In Marxist economic theory, he introduced both internal and external causes of 

economic growth. The internal causes include technology progress, improvement of 

management and increase efficiency. The external cause implies the increase in input 

of production factors. Meanwhile, Adam smith believes that there are two channels to 

promote economic growth. Firstly, increase the amount of productive labor and 

raising efficiency secondly. Robert Solow, however, indicates that economic growth is 

mainly relying on technology progress in the long run, instead of input of capital and 

labor.  

Walt Whitman Rostow (1960) wrote in his book named “The Stages of 

Economic Growth: A Non-Communist Manifesto” that there is five stages-of-growth 

in five categories: the traditional society, the preconditions for take-off, the take-off, 

the drive to maturity, and the age of high-mass consumption. A traditional society is 

one whose structure is developed within limited production function; the 

preconditions for take-off, as it showed in the name, is a period of 

transition---between the traditional society and the take-off. And the take-off is a 

period of time where new industries expand swiftly and new technology spread 

widely. Later comes a period of fluctuating progress after take-off which drive the 
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society to maturity and eventually the age of high-mass consumption.  

In the Theory of Economic Growth by W. Arthur Lewis (2003), the author 

mentioned that the three proximate causes of economic growth are economic activity, 

increasing knowledge and increasing capital. Growth is the result of human effort. 

The concept of investment refers to” the process of producing capital.”(David N. 

Weil) In David N. Weil’s economic growth (2012), Cobb-Douglas production function 

is used to analyzing different factor’s role on total output: F (K, L) =AK^α L^(1-α). 

The parameter A is a measurement of productivity, K represents capital and L denotes 

labor. And he mentioned the concept of diminishing marginal product as well.  

To sum up, there is a close relationship showed between investment and 

economic growth. And investment is an essential driver of economic growth. And we 

will test it with an empirical study on the impact of investment on economic growth. 

3 Data 

All our data are collected from http://www.imf.org/external/data.htm and 

www.worldbank.org . We calculate in the excel file: Data of Savings, Investments and 

Growth Rates. 

 

 

 

http://www.imf.org/external/data.htm
file:///C:/Documents%20and%20Settings/Administrator/桌面/www.worldbank.org
file:///C:/Documents%20and%20Settings/Administrator/桌面/Data%20of%20Savings,%20Investments%20and%20Growth%20Rates.xls
file:///C:/Documents%20and%20Settings/Administrator/桌面/Data%20of%20Savings,%20Investments%20and%20Growth%20Rates.xls
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Part 2: Empirical Study 

1 The analysis of The Correlation between Savings, Investments 

and Growth Rates 

1.1 Research Assumption 

According to the above papers, the article analyzes the conclusions and analysis 

which have been indicated, and then makes the following assumptions: 

Assumption1: There is a positive correlation between saving rate and 

economic growth. The higher the saving rate is, the higher the growth rate will 

be.  

Assumption2: There is a positive correlation between investment rate and 

economic growth. The higher the investment rate is, the higher the growth rate 

will be.  

Assumption3: There is a positive correlation between saving rate and 

investment rate. The higher the saving rate is, the higher the investment rate will 

be.  

The income level has a significant influence on economic growth and saving rate. 

The analysis above has indicated that the saving rate will rise when the income rises. 

However, the influence which the income level has on growth rate is different from 

the influence showed by the income has on saving rate. With the rising of the income, 

the growth rate approaches the boundary which dissipates the growth potential. So, as 

the income goes up, the growth rate will slow down. Putting the income level into the 

model as a control variable, we make the assumptions as follows: 

Assumption4: There is a positive correlation between saving rate and 

income level. The higher the income is, the higher the saving rate will be.  

Assumption5: There is a negative correlation between income level and 

growth rate. The higher the income is, the lower the growth rate will be.  
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On the basis of the above assumptions, we obtain the following variable model: 

Fig.1 the relationship structure between the assumed 

 

 

1.2 Data Sources 

The article chooses four indexes from World Bank’s World Development 

Indicators which includes the GDP growth (annual %)、GDP per capita (current 

US$)、Gross capital formation (% of GDP) and Gross savings (% of GDP) to make 

the analysis. On the basis of the income level, the World Bank divides the 214 states 

or regions into five groups. They are Low income（code 1）、Lower middle income

（code 2）、Upper middle income（code 3）、High income: nonOECD（code 4）as well 

as High income: OECD（code 5）. The article analyzes the relationship among saving 

rate, investment rate as well as growth rate and also compares these data of different 

income levels. In order to guarantee the stability of these data, these indexes apply the 

average value of 214 countries from 2000 to 2011. 

Based on the above assumption, the relationships among the variables are as 

follows: 

                  （1） 

                           （2） 

                           （3） 

Income （IC） 

Saving rate

（S） 

Investment rate

（IV） 

Growth rate（G） 

+ 

- 

+ 

+ 

+ 



 14 

S=saving rate 

IC=income level 

IV=investment rate 

G=growth rate 

As to the above Simultaneous-Equation, the article solves Equation1 by using 

stepwise regression method and examines the Assumption 1, 2 and 3. Then, through 

path analysis to calculate path coefficient, the article determines the indirect 

influences of income level and saving rate towards growth rate.  

1.3 Results 

1.3.1 The relationship among income level, saving rate, investment 

rate and growth rate 

Firstly, as Figure 2 shows, without any other variables, regression analysis of 

saving rate and investment rate on growth rate matches the Assumption1 and 2, which 

indicates with the rise of saving rate and investment rate, the growth rate rises 

correspondingly. One percent point rise of savings rate results in 0.042 percent point 

of growth rate while one percent point rise of investment rate results in 0.67 percent 

point of growth rate. What’s more, two variables are significant (p<0.05). 

Secondly, as Model 2 shows, when the income level enters into the statistic 

model as a control variable, the results match the Assumption 5 which indicates the 

negative correlation between growth rate and income level. In addition, the R value 

has a significant rise demonstrating the significant influence of income level on 

growth rate. Every time when the income goes up to a level, the growth rate declines 

0.789%. And also, the net effect and significance of saving rate and investment rate 

on growth rate go up which manifest the income level does not reduce the positive 

influence of saving rate and investment rate on growth rate.  
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Fig. 2 The results of stepwise regression on income, saving rate, investment rate and growth rate 

model 

Unstandardized 

coefficients 

Standardized 

Coefficients t Sig. 

Adjusted R 

square 

B 

standard 

error 

1 (constant) 1.758 .713  2.466 .015 0.084 

Gross savings (% of GDP) .042 .016 .209 2.632 .009 

Gross capital formation (% 

of GDP) 

.067 .032 .167 2.108 .037 

2 (constant) 3.615 .692  5.221 .000 0.277 

Gross savings (% of GDP) .066 .015 .326 4.482 .000 

Gross capital formation (% 

of GDP) 

.066 .028 .163 2.315 .022 

Income Level -.789 .119 -.456 -6.649 .000 

a. dependent variable: GDP growth (annual %)  

In conclusion, the assumptions of dynamic mechanism toward economic growth 

in the article are proper. The two key factors of economic growth –saving rate and 

investment rate-have significant influence on economic growth even if the income 

level are counted in as a control variable. The Assumption1, 2 and 5 are approved 

respectively. One the other side, the influential effect of saving rate as well as 

investment rate on economic growth is not so significant. The adjusted R value clearly 

shows the limitation of the model’s explanatory power: the adjusted R value is 

0.227with income level as a control variable while the R value is just 0.084 without 

income level.  

1.3.2 The calculation of path coefficient 

The above model does not take the relationship of variables into account. But in 

accordance with the relevant studies and the assumption in the article, the 

relationships among the variable are complicated. As the Fig. 3 shows, if we analyze 

the relationships among these variables, we can find as follows. Firstly, there exists a 

positive correlation between saving rate and investment rate. The correlation 

coefficient of Pearson reaches 0.336 and shows significance on the level of 0.001. 
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With the rise of saving rate, the investment rate also rises, which approves 

Assumption 3. Secondly, just as the Assumption 4 predicts, the income level has great 

influence on saving rate. The correlation coefficient of Pearson reaches 0.253 and 

shows significance on the level of 0.001.  

Fig. 3 Correlation coefficient of Pearson among varibales 

  

IncomeLevel 

Gross 

savings (% 

of GDP) 

Gross capital 

formation (% of 

GDP) 

GDP growth 

(annual %) 

Income Level Correlation 

coefficient of 

Pearson 

1  .253
**

 .077 -.361
**

 

significance

（bilateral） 
 

.001 .325 .000 

N 214 165 165 165 

Gross savings (% 

of GDP) 

Correlation 

coefficient of 

Pearson 

.253
**

 1 .336
**

 .265
**

 

significance

（bilateral） 

.001 
 

.000 .001 

N 165 165 165 165 

Gross capital 

formation (% of 

GDP) 

Correlation 

coefficient of 

Pearson 

.077 .336
**

 1 .237
**

 

significance

（bilateral） 

.325 .000 
 

.002 

N 165 165 165 165 

GDP growth 

(annual %) 

Correlation 

coefficient of 

Pearson 

-.361
**

 .265
**

 .237
**

 1 

significance

（bilateral） 

.000 .001 .002 
 

N 165 165 165 165 

**. show significance on the level of 0.01(bilateral) 

Pursuant to the correlation coefficient analysis and the above regression analysis, 

we can recognize the extent of indirect influence which income level and saving rate 

shows on growth rate. The indirect influence of income level on growth rate via 

saving rate is: 0.253×0.326=0.08. And the indirect influence of saving rate on growth 
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rate via investment rate is: 0.336×0.163=0.055. As a general view, not only can the 

income level and saving rate influence the growth rate directly, but also has a great 

impact via saving rate as well as investment rate.  

1.3.3 Brief summary 

After analyzing the datum of 214 countries over 12 years, we can found the 

assumptions of relationships among saving investment and economic growth towards 

each countries are basically true.  From the regression analyses of 3 factors 

relationships, it reveals that growth rate is increased with the increasing saving and 

investment rates, which proved the prediction of assumption 1 and 2. Meanwhile, 

setting up control variable didn’t reduce its prediction robustness on such 

relationships. On the contrary, as IC enter in the model, not only it increases net 

effects on investment and saving rates, also proved the prediction in assumption 5 as 

economic rate will decrease with the increasing level of investment. 

In addition to analyses the influence of 3 factors, the paper further analyze the 

internal relationships of variables, and the indirect effect of economic growth.  It 

also shows the relative analyses among different economic factors, which can prove 

that saving rate does have significant positive effect on investment rates, with 

increasing on saving rate, investment rate also increases, which confirmed the 

prediction of assumption 3. Similarly, income level has a positive effect on saving rate 

that is with the increasing level of income, investment rate also increased, which also 

agreed with assumption 4 to some degree. Moreover, it takes a further step to the 

income level through indirect effect of saving and investment to growth rate. The 

indirect effect indicator of growth rate via saving rate is 0.082, but the investment rate 

to economic growth level is via saving is 0.055.  
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2 The analysis of impact of investment on economic growth 

2.1 The contribution of economic growth model 

The standard form of Cobb-Douglas function is Y= , where Y represents total 

output, A represents productivity, L denotes labor and K denotes capital.  and  

indicates elasticity for capital and labor, respectively. We take logarithm from both 

side of the standard form and get lnY=lnA+αlnK+βlnL. We are introducing 

Cobb-Douglas function to apply the Solow residual. 

 

And the Cobb-Douglas production function as below can help us figure out to what 

extent capital, labor and technology factors contribute to output growth.  

 

In the equation, Y, K, and L represent same meaning as we mentioned before. To 

be more specific, A represent productivity, and can also be regarded as a measurement 

of technology; r denote the coefficient of technology progress. 

 

2.2 The effect of Labor input 

In the first place, according to the data of a sample space of 35 in the interval of 

1975 to 2009, it is showed in the Appendix “1.Calculation of labor growth rate and 

GDP growth rate (1975-2009)”, labor share of population growth rate increased by 

0.5399% while GDP growth rate increased much more by 1.3986% from the year of 

1975 to 2009. The results that labor growth rate shows itself much lower than GDP 

growth rate implies the fact that the efficiency of every single labor have increased 

obviously. In other words, the technology level has ascended. 

In the second place, drawing a scatter plot might be a good starting point to 

figure out the relationship between labor share and GDP growth. The figure below 

shows two tendencies of the 35 sample countries. Those keep a distance from the 

equator indicates a weak positive relationship of the two variables. However, other 
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points near the horizontal axis indicate that these two variables do not have certain 

relationship. 

Fig.44 

 

2.3 The effect of capital investment 

According to the data set of “Investment share of PPP Converted GDP per capita 

at 2005 constant prices (1975-2009)”, the scatter plot below shows a strong positive 

relationship between capital investment rate and GDP growth rate. This indicates that 

GDP growth relies on investment at an extent. 

 

Fig.55 
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2.4 Multiple regression 

Since “one variable can rarely explain ‘everything’”, we apply multivariate 

regression models to illuminate the relationship between GDP growth rate with labor 

supply and investment share.  

Y denotes GDP growth rate, L denotes labor share of total population and K 

denotes investment share of PPP Converted GDP per capita, E is the residual of 

observation. 

Y =  

We run a multiple regression on SPSS with cross-sectional data from a sample 

space of 35 countries of different kinds, and the results shows as below. 

The independent variables are average labor share of population from 1975 to 

2009 and average investment share of PPP Converted GDP per capita at 2005 

constant prices from 1975 to 2009. Moreover, the independent variable is called the 

GDP growth rate (1975-2009).  

Fig.66 

Variables Entered/Removed
b
 

Model Variables Entered Variables Removed Method 

1 meanlabpop, meanki . Enter 

a. All requested variables entered. 

b. Dependent Variable: Gdpgrowth 

 

Fig.77  

Descriptive Statistics 

 Mean Std. Deviation N 

Gdpgrowth ,0140 ,02003 35 

meanki 22,4840 9,36249 35 

meanlabpop 43,2977 5,62989 35 

 

The form below shows all the correlation coefficient between the variables. As 

we notice from the form, there is a strong correlation between investment shares 

(meanki) and GDPgrowth rate while a relatively weak correlation has showed 
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between the labor share of population and GDP growth rate according to the data in 

the interval of 1975 and 2009 among the sample space of 35 countries. 

 

Fig.88 

Correlations 

 Gdpgrowth meanki meanlabpop 

Pearson Correlation 

Gdpgrowth 1,000 ,606 ,371 

meanki ,606 1,000 -,151 

meanlabpop ,371 -,151 1,000 

Sig. (1-tailed) 

Gdpgrowth . ,000 ,014 

meanki ,000 . ,193 

meanlabpop ,014 ,193 . 

N 

Gdpgrowth 35 35 35 

meanki 35 35 35 

meanlabpop 35 35 35 

 

 

Fig.99 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate 

1 ,766
a
 ,586 ,560 ,01328 

a. Predictors: (Constant), meanlabpop, meanki 

 

 

Fig.1010 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression ,008 2 ,004 22,676 ,000
a
 

Residual ,006 32 ,000   

Total ,014 34    

a. Predictors: (Constant), meanlabpop, meanki 

b. Dependent Variable: Gdpgrowth 

 

Notice that the residual sum of square showed in the form ”ANOVA”, the number 

0,006 means the amount not ‘explained’ by the estimated regression equation. 
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Fig.1111 

Coefficients
a
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

95,0% Confidence Interval 

for B 

B Std. Error Beta Lower Bound Upper Bound 

1 

(Constant) -,091 ,019  -4,698 ,000 -,131 -,052 

meanki ,001 ,000 ,678 5,893 ,000 ,001 ,002 

meanlabpop ,002 ,000 ,473 4,113 ,000 ,001 ,003 

a. Dependent Variable: Gdpgrowth 

 

From the results of the regression analysis, getting: 

+E 

The estimated coefficient 0.473 indicates that GDP growth rate will increase by 

0.473 percent holding constant the investment share of PPP Converted GDP per 

capita. 

The estimated coefficient 0.678 means that GDP growth rate will increase by 

0.678 percent holding constant the labor share of total population. 

The following problem after we got the results of the quantitative relationship is 

to evaluate the quality of a regression equation. A simple and widely applied measure 

of fit is the R square. “It measures the percentage of the variation of Y(around ) that 

is explained by the regression equation. The higher this is, the better the fit. ” 

(A.H.Studenmund) Here, the R square is calculated equals to 0,580. For 

cross-sectional data,  is considered good, which implies that the quality 

of the equation is acceptable. 

The recheck on the gotten results is to be implemented on the method called the 

t-test. 

Step 1: The hypothesis are 

1.  

 

2.  
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Step 2: Assume that a 0, 5-percent level of significance is chosen. The degree of 

freedom is 32. Thus  

Step 3: the regression results are: 

 

                      t =         4.113    5.893 

For  but4.018 is positive (as is ),which 

contradicts . 

For  but5.193 is positive (as is ),which 

contradicts  

Therefore, the null hypothesis is rejected here. 

2.5 Total-factor productivity (TFP) and Solow residual 

Since it is showed in 2.2（the effect of labor input）that the increase of labor input 

does not make a significant contribution to total output of a country, and the 

productivity of every labor input has increased a lot. Apart from this we got a residual 

from the previous part (i.e.2.4 multiple regression), it is a variable cannot be 

explained. Therefore, the concept of TFP is introduced to solve things clear. 

“It also called multi-factor productivity, is a variable which accounts for effects 

in total output not caused by traditionally measured inputs of labor and capital. If all 

inputs are accounted for, then total factor productivity (TFP) can be taken as a 

measure of an economy’s long-term technological change or technological 

dynamism.”(Wikipedia) 

Total factor productivity can be measured in a way called Solow residual, “which 

is a number describing empirical productivity growth in an economy from year to 

year and decade to decade.”(Wikipedia) TFP is often regarded as the real driver of 

growth within an economy. And technology growth is the most important reason of 

increase in total factor productivity. 
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In Cobb-Douglas function: Y=A ,  

Y is total output, A is the TFP, K represents capital input and L represents labor 

input respectively. “(α and β are the capital input share of contribution for K and L 

respectively). An increase in either A, K or L will lead to an increase in output. While 

capital and labor input are tangible, total-factor productivity appears to be more 

intangible as it can range from technology to knowledge of worker (human 

capital).”(Wikipedia)  

Slow technology growth is regarded as the main reason of stagnation in an 

economy. For instance, comparing the TFP in some OECD countries in different 

historical period, it is obviously showed that countries like USA and Japan have a 

decline in TFP, especially Japan. See the histogram below.  

Fig.1212 

 

2.6 Technology growth is the driver of economic growth 

Tokyo (Japan), Daejeon (South Korea), New York and London is known for their 

strong economic competitiveness. However, what is behind their economic growth is 

actually their technology research investment. 
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2.6.1 Tokyo (Japan): 

Ranked 11
th

 globally in overall competitiveness, thanks to its policy to support 

technology progress. The Tokyo government has formulated and implemented a 

number of policies aimed at supporting technology progress:  

① the government developed a "tax system to promote the development of basic 

technologies". And since 2000, the implementation of the tax system requires 

high-tech enterprise perform tax exemption on computers and fixed asset tax, minus 

pay 7% of the purchase of electronic equipment tax, which allows for a 30% 

depreciation of the year; establish loan system to revitalize the local technology, 

high-tech enterprises can use long-term loans with low-interests, and cut the  interest 

rates by 10%, the loan term can lasts for up to 25 years; ②  for researchers 

achievements jointly developed by state-funded colleges and universities, these 

researchers can get 50% to 80% of the income of the patent; ③ the Science and 

Technology Department provide subsidies to encourage industry and universities to 

establish joint research centers; ④ according to the development of small high-tech 

companies listed on the OTC stock market, the market provide financial support for 

the expansion of many small high-tech enterprises. 

2.6.2 Daejeon (South Korea): 

Daejeon was known as a resource-poor and underdeveloped city. However, it 

witnessed to turn to the technological and administrative center of South Korea. 

Despite this, the national economy of the area accounts for 20% of the total amount in 

South Korea. The reason behind such a huge success is the construction of Daedeok 

Science town. The construction of Daedeok science town driven innovation, 

technology progress and promote the economic development, and ultimately improve 

the city's comprehensive competitiveness. 

In 1970s, the Korean government realized that the domestic economy is 

depending too much on process manufactory, whereas fundamentally, the 
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improvement of national competitiveness only relies on technological innovation. 

Therefore the decision of investing $ 1.5 billion in the field development and 

construction of Daedeok Science town is made. In 1990, under the guidance of the 

government, South Korea Advanced Institute of Science and Technology Science 

moved into Daedeok Science Town. This is the start of the rapid development of 

Daejeon. Since more and more scientific and educational institutions and enterprises 

have moved to Daedeok Science town, Daejeon has 116 government-run and private 

scientific and educational institutions now. Furthermore, over 900 High-tech 

enterprises settled here as well. Daedeok Science town quickly gathered the talent, 

accumulated funds, and a lot of direct business-oriented research. All these factors 

promote rapid economic growth. 

Daedeok science town has not only the advanced scientific research facilities and 

numerous cultural elite professional research base, but also the high-tech business 

incubator base to promote the industrialization of scientific and technological 

achievements. 

2.6.3 New York (USA): 

New York is recognized worldwide as a leading technological 

innovation-oriented city, its overall competitiveness ranking first in the world. 

To build a technological innovation-oriented city to play the world's first 

financial center, New York adjusts its development strategy timely. Moreover, it 

vigorously develops the financial, insurance and management consulting industry and 

other human capital and intellectual capital demanding producer services. To support 

the development of producer services, New York, has conducted a major project: 

construction of high-tech industrial park, high-tech industry through the federal funds 

to build research parks, joint universities, research institutions and enterprises, 

vigorously develop high-tech products. These policies make high-tech and high 

value-added production services to become the dominant industry in New York. 
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2.6.4 London: 

Creative industries have become a new economic growth point in London. 

London city's comprehensive competitiveness ranked third in the world rankings, it is 

recognized worldwide as a leading innovation-oriented city. Financial services is the 

largest industry in London, is the main driving force of economic development. 

However in recent years, the financial services industry is witnessed by a recession, 

however, the creative industries developed rapidly, becoming a new economic growth 

point of London. The creative industries contribute nearly £ 21 billion of output value 

for London each year. Creative industries arising from the background that new 

technology are emerging swiftly. And it is a knowledge-intensive and energy-saving 

industry, which is therefore the sustainable development of the industry, to meet the 

needs of the development of modern industry. Currently, the creative industries have 

become the optimization and upgrading of industrial structure, promote economic 

development and enhance the city's comprehensive competitiveness. In the process of 

building an innovation-oriented city, London also pay attention to the role of business 

in innovation. They focus on supporting small and medium enterprises. In addition, 

the government regards young talents as important role in the innovative city 

construction. According to the "Youth Visioning Project" and "teaching our projects" 

to promote young talent and business exchanges and cooperation, the establishment of 

industries, effective communication between the school and the Institute for 

Innovation Platform and operational mechanism, London greatly improving the 

scientific and technological achievements conversion rates. 

3 Results 

In the analysis part, empirical study of the question (i.e. what factors will 

influence economic growth?) is our concern. We came up with an equation from the 

basic theory of Cobb-Douglas production function (Y = ) 
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And after the data running through SPSS, we figured out the unknown coefficient in 

the equation +E). And the R square test shows a 

positive attitude on the coefficient results we got. Moreover, in the later hypothesis 

test on the result, we reject the null hypothesis which indicates that the previous 

assumption for the sign of the coefficient is right. It shows a positive relationship on 

economic growth. However according to the residual in the equation, they cannot 

explain all the relationship between economic growth with labor input and capital 

input. This result can only be explained in a way by introducing the concept of 

diminishing marginal productivity. This is “an economic rule governing production 

which holds that if more variable input units are used along with a certain amount of 

fixed inputs, the overall output might grow at a faster rate initially, then at a steady 

rate, but ultimately, it will grow at a declining rate.”  

 

Furthermore, the introduction of total-factor productivity can be an explanation 

which is consistent with the previous results we got from the data. It indicates that 

slow technology growth is regarded as the main reason of stagnation in an economy 

(see figure 1). Robert Solow also indicated that economic growth is mainly relying on 

technology progress in the long run, instead of input of capital and labor.  
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Conclusion 

Being classical topic in economics research, it attracts to countless economists. 

Since Adam Smith, it became the key issue in economy to crack code of economic 

growth. This paper adopts the new growth theory, using average datum of 214 

countries over 12 years’ interpreted internal logic. According to new growth theory, 

we infer that economic growth; saving rate and investment rate have important 

relationships. In addition, the paper implies apart from the influence of investment 

saving rate to economic growth, we also need to consider ipso facto the relation 

between saving and investment. Consequently, the paper adopts the path method, 

explores interactive relations of income level, saving rate and investment rate and 

variables. The evidence shows that the key assumptions about the internal relationship 

are basically right, economic growth is positive related to saving and investment and 

is negative to income level. And it’s basically right about internal relation assumption, 

saving rate is positive related to income level and positive related to investment level, 

saving rate has indirect effect on economic growth, and saving rate has indirect effect 

on economic growth via investment rate. From the analysis of impact of investment 

on economic growth (data collected from 35 countries in the period of 1975 to 2009 is 

applied) there shows a close relationship between investment and economic growth. 

Based on the model of Cobb-Douglas production function, we know that there is 

mainly two ways to promote economic growth, in the first place, by factors of labor 

and capital, also known as extensive economic growth. Secondly, relies on technology 

progress otherwise, called intensive economic growth. We examined the mode of 

economic growth by introducing the concept of Solow residual, also known as total 

factor productivity. Solow residual indicates that we will have to rely on the 

technology progress to increase efficiency in the long run. Therefore, we gave 

examples of 4 cities which are known for a strong capacity of economic growth as 

evidence to prove it.  

However, the method and datum proceed utilize is simply enough. Firstly, the 
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paper didn’t investigate datum on further step, or has deeper proceeding of default 

datum, the data quality might occur to important influence to the conclusion, it did 

need to take cautious attitudes. Secondly, the paper acquires relative simple control 

variables, where default datum of control variable might induce strong influence on 

the conclusion, thus a deeper analyses need take many various factors into 

considerations, in order to analyze net effects of two variables. Thirdly, it clarifies 

from the degree of fitting, the paper using relative simple model, and does affect 

quality of the process, to get deeper analyze then needs more precious model for 

further analyze.  
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Appendix 

1. Calculation of labor growth rate and GDP growth rate(1975-2009) 

Country labpop75 labpop09 labgrowth meanlabpop Gdp Growth 

Afghanistan 33.09316 37.82302 0.003824 35.45809 0.009148 

Albania 38.21238 48.1158 0.006606 43.16409 0.0261 

Algeria 24.1357 43.39054 0.0169 33.76312 0.011522 

Angola 44.82712 64.67069 0.010526 54.7489 0.0172 

Argentina 40.99617 47.91969 0.004468 44.45793 0.010969 

Australia 44.45531 54.22201 0.00569 49.33866 0.021366 

Austria 39.51709 52.33461 0.008059 45.92585 0.01959 

Bahamas 41.13398 60.58549 0.011125 50.85973 0.022838 

Bahrain 33.02231 32.50419 -0.00045 32.76325 -0.00034 

Bangladesh 33.32115 51.05135 0.012264 42.18625 0.020799 

Barbados 41.64129 53.30027 0.007078 47.47078 0.010487 

Belgium 40.04816 46.17846 0.004078 43.11331 0.017908 

Belize 30.48434 44.95625 0.011161 37.7203 0.017835 

Benin 41.51505 42.07307 0.000382 41.79406 0.00518 

Bhutan 35.16935 43.94987 0.006388 39.55961 0.05319 

Bolivia 39.31402 46.24941 0.004653 42.78171 0.004263 

Botswana 39.49339 50.04394 0.006788 44.76866 0.041944 

Brazil 36.23853 50.9814 0.0098 43.60996 0.010052 

Brunei 33.95418 50.88665 0.011627 42.42042 -0.01246 

Bulgaria 51.15083 49.66773 -0.00084 50.40928 0.029968 

Burkina Faso 46.89781 45.47517 -0.00088 46.18649 0.010151 

Burundi 49.9394 48.04221 -0.00111 48.9908 0.001994 

Cambodia 46.53738 55.16568 0.004871 50.85153 0.025325 

Cameroon 38.1652 40.88491 0.001969 39.52505 0.003404 

Canada 43.53448 57.0044 0.007732 50.26944 0.015573 

Cape Verde 32.32547 42.75881 0.008024 37.54214 0.028832 

Central African Republic 46.98964 43.73675 -0.00205 45.3632 -0.0119 

Chad 42.05237 41.58482 -0.00032 41.81859 0.0091 

China 49.6732 59.33008 0.005089 54.50164 0.079397 

Colombia 28.06554 43.37687 0.012517 35.72121 0.021909 

Comoros 40.97952 43.15639 0.00148 42.06795 -0.01088 

Congo, Dem. Rep. 38.67059 36.12643 -0.00194 37.39851 -0.03997 

Congo, Republic of 40.09124 39.72807 -0.00026 39.90965 0.011107 

Costa Rica 32.72778 47.78438 0.010872 40.25608 0.011862 

Cote d`Ivoire 36.77905 40.62457 0.002845 38.70181 -0.00395 

      

Total   0.188969  0.489523 

Mean   0.005399  0.013986 

 


