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1.Introduction

China’s incredible growth has been one of the most important topics of interest for the
economists all over the world. Since the reform of the year 1978, the country was transformed
from a centrally-planned to a market-oriented economy, experiencing a rapid increase in
economic and social wealth. The average GDP growth was indeed 10 percent per year', and
the country managed to lift 800 million of citizens out of poverty until 2016°. As a result of
that, the role of China has become increasingly important in the global economy. Fifty years
ago nobody would have seen the Chinese nation as the important investor that it is today. As
it is well known, for instance, the country bought some of the most important Italian firms, as
Pirelli, acquired with a deal worth 7.9 billion of dollars. According to recent data, China has
invested a total of 23 billion of dollars only in the European zone’. However, it is sufficient to
walk from the center to the periphery of one of the main Chinese cities to notice the presence
of economic and social imbalances. What led China to this incredible growth? Was it due to
the opening of their capital account? Or are there other factors that can influence growth?

This bachelor thesis has the objective of investigating the relationship between capital account
liberalization, foreign trade, and economic growth. It does so by first dealing with the
explanation of the main factors that generate growth in a general country, and then, thanks to
the theoretical and empirical models examined in the first four chapters, addresses the case of
China.

Therefore, the first chapter explains the Solow model, which in particular points out the
importance of capital and labor for the development of a country. It assumes decreasing
marginal returns of capital, which is to say that in a country that already has a high level of
capital, increasing it by one unit does not increase output as much as it would increase in a
country with a low level of capital.

Moreover, the model demonstrates that the higher the saving rate, the higher the investment
rate, so the higher the capital stock and the total production of a country; in other words, the
more a country saves, the more it will be productive, and the more it will grow over the
decades.

But is this theory demonstrated in practice? The aim of numerous studies has been to find a
justifiable answer to this difficult question. In particular it has been pointed out that the degree

by which savings affect growth depends on the distance of a country from the general

1 World Bank (2016). China Overview. Retrieved from: http://www.worldbank.org/en/country/china/overview#1.
2 World Bank (2016). China Overview. Retrieved from: http://www.worldbank.org/en/country/china/overview#1.

3 Gabriel Wildau, Emily Cadman, Yuan Yang and Luke Kavanagh, (2016). The Chinese economy at a glance, Financial
Times. Retrieved from: https://ig.ft.com/sites/numbers/economies/china.



technology frontier, defined as the general level of technology in the industrialized world. A
theory relating the technology level of a country and the importance of savings on growth is
presented in the first chapter of this thesis®, and the relating results are explained in the
conclusion.

As regards technology, it must be said that the classical model, and also the endogenous
growth theory identify it as one of the most important sources of growth. Therefore, a country
can acquire technology either by investing in research and development, or by importing it
from other countries, or by pursuing both practices. If the investments in research and
development field remain constant, the more a nation is open to trade with other countries, the
more it will be advanced technologically speaking, and the more it will grow”. Even though
this statement seems obvious, many scholars have demonstrated that in some specific cases it
does not represent reality. This means that, on the one hand, a country can benefit from the
technology acquired from abroad, by getting nearer to the technology frontier; but on the
other hand, the nation could become more sensible to external crises, experimenting sudden
stops and current account reversals®. As the economist Edwards (2006) states, some countries
as Korea and China, have initially decided to apply a protectionist strategy in their economy,
as they preferred not to risk to be exposed to threats and to be economically self-sufficient.
Other countries instead preferred to open their capital accounts and to practice trade with
foreign countries. Which of the two approaches has led to the highest economic growth? This
is the question that the second chapter addresses, by introducing an econometric model
released by Edwards in 2006. The results of the study are summarized in the conclusion of

this thesis.

Being an open country is a concept with a very broad meaning, not only it means accepting to
import technology from abroad and to exchange goods and services with other nations, but
also to accept or to implement foreign direct investments. The fact that a country has an open
capital account is linked to the way it deals with inwards and outwards foreign direct

investments. The more the nation is open, the more it sees foreign direct investments as a

4 This theory has been retrieved from the work of Philippe Aghion, Diego Comin, Peter Howitt (2006), When does
domestic saving matter for economic growth? National Bureau of Economic Research

5 Solow model

6 Sudden stops are defined as abrubt reductions of the net capital flows into a country. Current account reversals are instead
reductions in the current account deficit. The relationship between capital account openness and sensibility to external crises
has been addressed by the economist Sebastian Edwards, (2007). Capital Controls, Sudden Stops, and Current Account

Reversals. Capital Controls and Capital Flows in Emerging Economies: Policies, Practices and Consequences.



growth opportunity. However, this does not mean that a non-industrialized country and an
industrialized one, receiving the same amount of FDI, will experiment the same growth
increase. The third chapter indeed is aimed at showing the relationship between foreign
capital and growth, thanks to the study carried out by Prasad, Rajan and Subramanian (2007).
The three scholars found very interesting results about this correlation, different across non-

industrialized and industrialized countries.

As everything that was observed in the first four chapters mainly concerns the theory and the
econometric empirical models, which were very useful to understand how a country grows in
relationship with its openness towards foreign markets, it is very interesting to explore a real
world example. Indeed, China, at the very beginning of the last century and in the Mao
period, was a very closed economy, with the objective of self-sufficiency’. In depending as
little as possible from other countries, China had to rely overall on its own savings, which
were, in that period, the main drivers of the country’s economic growth®.

In addition, numerous economic imbalances were present in the past, and are in part still a
problem in China, such as the large gap between households’ investments and state owned
enterprises’ investments.

Ultimately, this thesis discusses the main economic conditions that changed after the reform
of the year 1978, transforming China in a more open country towards foreign capital and

trade, and how this reforms affected the growth of the country.

7 Ross Garnaut, Jane Golley and Ligang Song (2010). China: the next twenty years of reform and development. The
Australian National University E Press.

8 Ettore Dorrucci, Gabor Pula and Daniel Santabarbara (2013). China’s economic growth and rebalancing. ECB Occasional
Paper series, volume 142, pages 1-56.



2. Determinants of economic growth

2.1. The Solow model
The Solow model, as it is interpreted by Mankiw and Taylor (2007), suggests that the main

factors that affect growth are capital, labor and technology.
In this model, the supply for goods is determined by the following equation:
Y=FKL)
Where K indicates capital, and L labor. The Solow model assumes the presence of constant

returns to scale; therefore the equation can be expressed in terms of product per unit of

labor, in order to obtain:

Figure 1. Production function
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Source: N. Gregory Mankiw, Mark P. Taylor (2007)

Y/L = F(K/L 1)

The production function indicates the relationship between capital per unit of labor, and
output. As it can be seen from the function, when the amount of capital in a country is low,
increasing it by a certain amount will increase the output significantly. Instead, in a country
that already has a large amount of capital, an increase of it will lead only to a small increase in
output per unit of labor; in other words, the marginal product of capital is decreasing.

The demand for goods is instead generated by private consumption and investment, according

to the following equation:



y=c+ i’
The net exports are omitted because the model is considering a closed economy.
If each consumer saves a fraction s of its income and spends /-s, the consumption equation
can be expressed as:

c=(I-s)y
And replacing it into the demand for goods function:

y=(I-s)y +i
i=sy

This equation is very important, as it states that investments and savings should always move

together inside a given country.

As stated before, capital is very important for the economic growth of a country. It is treated
in the Solow model as a function of investment rate and depreciation rate; the former
increases the capital stock, while the latter decreases it. The level of investment, in turn, is
affected by the savings rate according to the following equation, obtained by substituting the
output level with the production function in terms of unit of labor:
i = sf(k)

To include the depreciation, the model introduces a proportion ¢ of the capital that is lost
every year, and the higher the capital, the higher the depreciation rate.
In fact, the capital stock variation Ak is given by the difference between investment (sf(k)) and
depreciation Jk:

Ak = sf(k) - ok
There is only one level of capital £* for which investment is equal to depreciation, in other
words for which the change in the capital stock stays constant over the years. This level of k*
is called the stationary state level of capital, which is considered the condition to which all
economies converge in the long run, or the long run equilibrium.
If a nation has a level of capital higher than the stationary state level, then investment will be
lower than depreciation, and the decrease in the existing capital stock will be higher than the
new capital accumulation. For this reason, k will diminish until it reaches the stationary state,
where there is no pressure anymore on it. The reverse happens in a country that has a capital
stock lower than the stationary state: in this case the investments are higher than the
depreciation, and they will bring the capital to an increase, until the long run equilibrium is

reached again.

9Y is intended as the output level per capita, c is the proportion of income that is consumed by the individuals, while i is the
proportion of income that is invested.



In relation to this, it is interesting to quote the example of the miracle growth of Japan and
Germany after the World War Second'’: it is well known that the war destructed the major
part of the capital stock of these two countries. However, they experimented an incredible
growth between 1948 and 1972. Indeed, the German growth rate was about 5.7 percent per
year, while the Japanese one was 8.2 percent. These rates, compared to the other countries
were very elevated, for instance the US grew only by 2.2 percent a year in that period. This
phenomenon of the miracle growth can be explained by the Solow model: in fact, if a country
in the stationary state is subject to an abrupt fall of the stock of capital but the saving rate does
not change, then the product will grow. This happens because, for low levels of capital, the
investment accumulates more capital stock than what is lost due to the depreciation. The
strong growth continues until the stationary state is reached again.

Lets hypothesize that in a particular country in the equilibrium, at a given time, the saving rate
increases. Immediately after this increase, also the investments increase, while the stock of
capital and the depreciation are left unchanged. The investment is higher than the
depreciation; this fact determines a growth in the stock of capital that lasts until the economy
reaches a new stationary state, where the aggregate production is higher than the one in the
initial equilibrium. It can be concluded that the higher is the saving rate, the higher is the
capital stock, and so also the aggregate production. An increase in the saving rate leads to a
strong economic growth, which, however, is only temporary, as it lasts until a new stationary
state is reached''. This is one of the main reasons why Germany and Japan grew so fast after

the war.

In summary, what the theory suggests is that the nations that have the highest saving rates will
be the most productive and richest ones. But is this what happens in our real world?

Some empirical panel data shown in the Penn World Table, gather a sample of 96 countries in
the period between 1960 and 2000. The data relating these countries are plotted in a graph,
which shows the relationship between investments and GDP growth. The relationship is
definitely positive, which is to say that countries with a higher saving rate experiment a higher
growth rate than other countries that do not save much.

The highlighted correlation is very strong, and it helps to understand why some countries are
poor and others are rich. However, this is not a comprehensive explanation, as there could be

many other factors that influence the economic growth of a country. For instance, the fiscal

10 Mankiw and Taylor (2007), Macroeconomia.
11 Mankiw and Taylor (2007), Macroeconomia.
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policy, the financial system development, the cultural differences, politics, corruption,
institutions or the presence of conflicts in some countries. Also the reverse causality could be
a problem, in other words, it could be a high growth rate that increases the savings and not

reverse.

Figure 2: Growth and investment rate
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Source: N. Gregory Mankiw, Mark P. Taylor (2007)

The correlation is not perfect, as for instance, Mexico and Zambia have very similar saving
rates, but the Mexican growth is ten times higher than the one of Zambia. Given that savings
are an important component in a country’s growth path, and given that it has been said that
their relationship with GDP growth is not perfect, the next paragraph is dedicated to analyze

the effect of savings on growth in a more detailed and mathematical way.
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2.2. Econometric evidence on the importance of savings and investments for growth

The importance of savings and investments on growth has been studied by many professors,
in particular, a study carried out in Cambridge, by Philippe Aghion, Diego Comin, and Peter
Howitt (2006)'%, points out in which sense and how savings and investments improve the
economic conditions of a country.
The Solow model described above, only concerned closed economies, and little has been said
in  general about open  economies, with  cross-country  capital  flows.
If we take a look at some differences in the real world, we notice that Asia is growing very
fast, contrary to Latin America. The first region had an average private saving rate, between
1960 and 2000, of 25 percent; Latin America’s rate was instead of only 14 percent. But is this
enough to say that savings improve economic growth?

In general, local savings matter for innovation and, in turn, for capital investments.

In poor countries, in particular, savings are very important, as they give the possibility to
firms to create new technologies, and so to attract foreign investments.

The technology frontier is defined as the general level of technology development in the
advanced economies.

The main results brought by the economists show that if the selected country is far from the
frontier, then an increase in the saving rate will affect positively growth and foreign direct
investments. Instead, if the nation finds itself close to the frontier, then savings won’t have a
remarkable effect on growth. Moreover, the more the financial sector is developed, the higher

will be the effect of savings on growth.

The example of Korea in the 1960s, as quoted by Philippe Aghion, Diego Comin, and Peter
Howitt (2006), is very interesting: between 1958 and 1962, the country was experiencing a
period of recession, with high interest rates. To overcome this situation, in 1965 the
government decided to make a reform, which touched the private savings rate. In particular,

the saving ceiling was moved from 15 percent to 30 percent. As a result, the bank savings

12p, Aghion, D. Comin, P. Howitt, (2006). When does domestic saving matter for economic growth? National Bureau of

Economic Research.
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deposits increased, the value of these savings also increased by 50 percent in the last three
months of 1965.

Moreover, between 1962 and 1966, the authorities made many efforts to attract foreign
investments: for instance, they created laws that allowed for tax holidays, duty free import of
inputs, protected property against expropriation. In addition, it is important to state that the
Korean Exchange Bank was fundamental in the internationalization process, as it was able to
provide supplier’s credit. This means that, as foreign firms provided loans to Korean
companies in order to purchase assets, raw materials and equipment, the Korean Bank was
able to secure these loans, mostly thanks to the increased amount of savings deposited. After
that period, foreign direct investments rose significantly in Korea, in 1973 the country
approved 271 investments, and contributed to import new technologies, which in turn
increased productivity. The data suggest that the average annual growth rate of output per
worker in 1962-68 was 6 percent, while in the subsequent years, until 1974, it rose to 6.3

percent.

Also in Taiwan, in 1950, the government pursued a high interest rate policy to increase the
saving rate. This policy also reduced inflation, which in turn increased the real interest rate. It
averaged around 17 percent between 1952 and 1958. The saving rate increased from 12
percent in 1962, to 35 percent in 1973; not only due to the interest rate policy, but also thanks
to some favorable reforms, such as the introduction of a high down payment for housing or a
variety of tax policies. As a result of that, one fifth of the investments in Taiwan in the 1970s
came from foreign owned firms.

The difference between the Korean case and the Taiwan one was that the last did not have an
efficient financial system to support the large foreign investments that were needed to import
the right technologies to reach the technology frontier. In fact, domestic banks did not have
enough credit to serve as collateral to enable the transfer of technology; this was the case, for

instance, of the automobile industry”.

To definitely state that savings have a positive impact on growth, an econometric empirical
study was carried out. This study concerned a sample of 118 countries, based on cross-
country panel data that start from 1960 and end on 2000. The main sources of the related
information were the World Bank and the Penn World Tables.

The regression constructed by the economists is the following one:

13 Aghion, Comin, Howitt (2006)

13



Equation 1: Growth rate and the average saving rate

ln(-y,-tHo/-yit)/lO = Oy + P t+ ‘3 In Yit + ",'Sit,t—-l + €it-

Source: Aghion, Comin, Howitt (2006)

In this log-linear model, the dependent variable, y;, represents the growth rate of income per
worker from year ¢ to year ¢+170, while the independent variable is represented by the average
saving rate, si;.4, both public and private, in a five years period. The model controlled for time
trends and also for countries’ fixed trends, for example the property rights protection, in order
to isolate the effect of  the independent variable on growth.
The study divides the data in three samples: the sample of poor countries, of rich countries,
and the one containing all the 118 countries.
The results of the regression explained that there is a positive relationship between savings
and growth in a ten year-time and that this effect is more significant in poor countries, so in
countries more distant from the technology frontier. More specifically, the coefficient of
savings was found to be 3.9 percent in poor countries; which means that if savings are
increased by one percentage point, growth increases by 3.9 percent. The coefficient on
savings in rich countries was about half of it. This difference in coefficients is statistically
significant at the 10 percent level. The econometric model explains what the theory had
predicted; indeed poor countries need a high saving rate in order to use it as collateral for
foreign investments. The higher the saving rates, the more the firms from abroad are attracted
to invest in the country. It is not the same for rich countries that already have a large amount
of capital and foreign firms have already invested in their nation. They do not need to attract
foreigners in order to grow; this is why the saving rate is not a good measure of a rich

country’s growth path.

In the model described, public savings are used as collateral for foreign technology
investments; public savings and private savings are equally important for economic growth.
Instead, if public savings couldn’t be used as collateral, then private savings would have a
major effect on growth than the public ones'®. In order to investigate more deeply on the
effect of private and public savings taken separately, data from the World Bank have been
observed. It is concluded that for countries far from the frontier, the technological change is
mostly driven by private savings, which definitely have a stronger effect on growth than

public savings. In particular, a 10-percentage point increase in the average private savings

14 Aghion, Comin, Howitt (2006)
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rate, distributed in a five years period, is associated with a 0.5 percent increase in productivity
growth during the following ten years. The effect of public saving is instead negative in the

model, but statistically insignificant.

To conclude, technological improvement in relatively poor countries requires a mix of foreign
investments and internal financial efforts. Domestic savings, overall private, are very
important in this process as they ensure a collateral for foreign investors. Relatively rich
countries’ growth, instead, depend less on savings, as they are near to the technological
frontier, and do not need to attract foreign investment.

Now that the effect of savings on growth has been explained, the aim of the next paragraph is

to understand how technology improves the economic conditions of a country.

2.3 The influence of technology on economic growth, and the Endogenous Growth
Theory

Until this moment, it has been dealt with the importance of savings and investments to
determine technological development and so economic growth in a country. But how does
technological improvement affect economic growth in particular?
To introduce the influence of technology in the classical model, Mankiw and Taylor (2007)
explained that the production function must be written as:

Y=F(,LxE)
Where E represents the efficiency of labor. The higher the technology development in a
country, the higher the efficiency. This variable, for instance, has increased all over the world
at the very beginning of the 20"™ century, when the chain production was introduced; it has
also increased in the last decades, with the introduction of Internet and of the fastest ways of
communication.
L x E is intended as the effective number of workers in a nation.
The most common hypothesis is that the technology improvements increase the efficiency of
labor by a constant factor g per year; this type of technological growth is called /abor-
augmenting, as it allows each worker to produce a higher quantity of products and services

keeping constant the amount of hours worked"”.

15 Mankiw and Taylor (2007). Macroeconomia.
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The labor instead is supposed to grow at rate of n per year, so the effective number of workers
rises by g + n per year.

The equation that describes the change in the capital stock, in presence of technology, is the
following one:

Ak = sftk) — (0 + n + gk

This means that the change in the capital stock is equal to the difference between the
investment and the equilibrium investment. Where k£ = K/ (L x E). The stationary state is the
situation in which the capital per effective labor and the output per effective labor are

constant; this state represents the long run equilibrium.

2.3.2 The endogenous growth theory

The classical model explains how technology influences economic growth, but where does the
technological development come from?
The endogenous growth model tries to give an explanation to this problem, refusing the
hypothesis of the exogenous progress of the technology, introduced in the Solow model.
The identified production function relates K, the capital stock, to A, a constant that measures
the quantity of product for unit of capital:
Y=4K

The main difference between this model and the classical one is that the endogenous model
doesn’t assume decreasing marginal product of capital; in other words, the higher the capital,
the higher the aggregate product. Is this a reasonable hypothesis? According to the Solow
model, it is natural to assume decreasing returns to scale, as it is absurd to admit that an
employee who 