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Abstract
This paper describes the research carried out to test the forecasting ability of a number of models based on Thirlwall’s balance of payments constraint theory for economic growth.  Economic data from 17 European countries spanning the period from 1975 to 2009 was gathered and analyzed in terms of the historical relationship between their balances of payment and their economic growth The research compares the results predicted by the models with actual growth data and attempts to arrive at conclusions with respect to whether the outcomes validate these “demand based” models and whether the manner of economic growth of core and peripheral European countries are different.  It can be concluded that in most cases the balance of payments constraint based models predict economic growth within a 0.5% margin of error.  In addition, this study demonstrates that if an additional return on capital related term is included in Hussain’s extended model, predictability is further increased.  This research has not found any evidence for fundamental differences in economic growth between core and peripheral European countries. Variances between predicted and actual economic growth rates are country specific and cannot be generalized.  
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1. 	Introduction
This paper describes the research carried out to develop a model to forecast the sustainability of a country’s economic growth from the historical relationship between its balance of payment and its economic growth. 
Numerous theories on economic growth have been developed over the past sixty years, starting with the Solow model (Solow, 1956) and its subsequent refinements. Most of these neoclassical models are supply constrained models, the constraints usually being technological progress, population growth or capital accumulation.
The Solow model failed to explain why the growth of factor supplies (labor and capital) and productivity differs among nations. Two new models were subsequently developed which tried to explain these growth differences. The first of these, the endogenous growth model (Romer, 1986), attempted to explain productivity growth from internal variables such as innovation and schooling. The second new model, the balance of payments constraint model (Thirlwall, 1979), shifted the focus from supply constraints to demand induced economic growth.  
Thirlwall’s basic proposition is that the major constraint on growth of income is likely to be the balance of payments position, because this sets the limit of growth of demand to which supply can adapt. This report refers to this proposition as Thirlwall’s law. The balance of payments account measures all financial transactions between one country and all other countries. It is the sum of the current accounts and the capital accounts, and it is by definition zero.
Thirlwall’s law states that countries that run a current account deficit can balance the deficit in the short term with capital inflows, but that they cannot sustain this in the long term. The need to finance the ever increasing deficit by attracting ever increasing amounts of capital leads to an untenable situation and in the end forces the country to adjust its economy.  
Thirlwall published an improvement to his law in 1982 (Thirlwall, 1982). Other researchers have subsequently elaborated on this, making the theory more mature and explanatory (McCombie, 1994). The research in this study is based on the work of the reseachers mentioned above, but has been especially influenced by that of Nureldin Hussain (Hussain, 1999). 
The balance of payments Constraint model gives the tools to quantify alleged differences in the speed of economic growth and in the sustainability of the growth that has occurred. The research in this study aims to address the following questions:. 
1. Can the balance of payments constraint model be validated by actual economic growth data?  If predicted growth rates are lower than the actual growth rates, the rate of growth cannot be sustained according to Thirlwall’s law. 
2. Is the manner of economic growth of core and peripheral European countries fundamentally and empirically different if measured by the influence of export and capital flows on their economic growth?
The first question is of interest because it can give a means of forecasting economic growth. The second question is important in the current economic climate because of the continuous debate over the cause of the Euro Crisis. 
This research will test this law on 17 European countries which are in alphabetical order: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and UK. The data for the empirical study will be gathered with the IMF and World Bank databases. The regression tests will be done with EviewsTM.
The reason for choosing to test this possibly less orthodox “demand side” economic growth thbaeory is that it helps compose a model to predict growth for all the countries studied, which is simpler and it results in a more dynamic global view than the more traditional models. It possibly lacks the depth of the more traditional “supply side” theories in aspects like impact of schooling and labor productivity, but it does give a good insight into which key parameters drive economic growth.
This paper is divided into six chapters. Chapter one addresses the research question and its motivation. Theory from literature and existing research is discussed in the second chapter. Methodology and Results are in chapters three and four respectively. The research question is answered in the latter. Chapter five presents the conclusion of the study, with some reflections on the results given in chapter six. 
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[bookmark: _Toc382300550]2.1 Introduction to growth
While economic growth may be a simple given for most people, it still holds quite some mysteries for economists. The theory on economic growth will probably never be complete, because new economic situations arise daily and these situations do not always match fully with the existing economic theories. These need to be accounted for and new theories on economic growth will be developed. Growth theories are therefore an ever changing and feverishly discussed subject, on which opinions are still very much divided and debated. In most growth theories the two key factors are Labor and Capital (sometimes called investment). These will come back in all the growth models discussed in this section. 

This section explains the theoretical background of my thesis. This will be done by discussing the two main growth theories e.g.; supply side growth theories and demand side growth theories. The focus will lie on the basic principles of these two theories. Both the supply and demand side chapter will give an overview on the main development and origin of both theories. 

[bookmark: _Toc382300551]2.2     Supply side growth models
[bookmark: _Toc382300552]2.2.1 Theory
We know economics is a tension between two forces: supply and demand. The argument whether supply creates demand or vice versa has been debated strongly by economists and policy makers over time and has not been settled yet.

Supply side based economic theories, like most economic theories, try to explain a macro-economic situation, whilst at the same time offering policy measures to enhance economic growth. The driving idea behind all supply based models is that production is the most important factor in creating economic growth. We will discuss demand side economics in the next section (e.g. Keynes theory, see section 2.3.2), but first we need to understand why economists believe supply side economics is the key to growth.  We will then be in a better position to discuss counter arguments.

The key principle behind supply based economic growth is that supply will always move first and demand will always follow. Demand is only a result of what happens on the supply side and can be controlled through controlling supply. This can be demonstrated by looking at the following two graphs (Fig. 1). 

[image: ]
Fig. 1 	Supply side economics: effect of increased production

At a certain point in time (“initial situation”) supply and demand have come together and reached a certain price and a certain output. Economists call this point the equilibrium. This is the point where both parties are willing to buy and sell. As soon as a change in production occurs, for example through technology improvement, the capital used in production gets more productive and the supply curve in the graph will move to the right. Since the demand curve in this theory stays the same, the equilibrium point moves downward and the new equilibrium price is lower compared to the initial situation. The production or output is higher in the new situation, inventories will rise and in order to sell all the products, prices have to drop. This stimulates consumers to buy more of the product and output will rise. 

Supply side economics essentially tells us that demand has no role to play in economic growth. We can demonstrate this with the following two graphs. 
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Fig. 2 	Supply side economics: effect of increased demand

In this situation the supply curve is nearly vertical (Fig 2, left). If demand increases, the demand curve will shift upward and new equilibrium point will move up as well.. Because the supply curve is vertical, prices will rise, but output will remain the same (inflation) and economic growth is very limited. In order to increase economic growth the supply curve has to move. This can be shown by making a third graph where we increase supply. In this graph the new equilibrium does have a higher output and the lower corresponding prices (Fig 3.). 

[image: ]
Fig. 3 	Supply side economics: effect of increased supply

These graphs illustrate the core idea behind supply side economics. Although this theory works in some situations, it fails to explain market behavior in a lot of other situations (Kaldor, 1970). 
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Classical growth theory was developed in the late 19th and early 20th centuries. It is based on the fact that an economy is self adjusting and because it leads to full employment, there is no need for government involvement (Ricardo, 1937). An example of this mechanism is as follows: any fall in investment will lead to lower interest rates, which in turn will lead to lower savings, stimulating increased investment, which causes the economy to return to equilibrium of full employment. The same effect is proposed for labor, the other factor constituting classical growth theory. If there is a sudden increase in labor, wages will fall, which increases employment. Thus we have the same situation as before, the economy returns to equilibrium of full employment.

Classical economists were of the view that the economy is self-adjusting. In fact, any intervention may simply be destabilizing and inflationary. The key to long-term stable economic growth according to classical economists is therefore to:
· Ensure free markets with as few as possible regulations or trade union influence.
· Control the growth of money to contain inflation

[bookmark: _Toc382300554]2.2.3	Solow model
The Solow model (1956) proposes a few different mechanisms to achieve economic Domar rowth. As with the Harrod (1939, 1946) model, it partly relies on capital for economic growth. Solow however extended that model by adding labor as a second important parameter. He also incorporated capital labor ratios by introducing the Cobb Douglas function (1928, 1976), which expresses production output as a function of the technological relationship between labor and capital input. In this way we estimate the capital intensity and the technological advancement of a country. We assume that a country that uses more capital than labor will be a more developed country. A less developed country will opt to be a more labor intensive economy, as this is more abundant and thus cheaper, than capital. The Solow model for economic growth can be expressed as:
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The above growth model shows the steady state growth rate of an economy. The model expresses the equilibrium (optimum) per capita growth rate (y*) as a function of the savings rate (s), the population growth rate (n), the depreciation rate of capital (d) and the capital intensity of the economy (a ratio of labor and capital in the economy).  (See figure 4.)

One of the consequences of the Solow Model is that countries that have high savings rates will tend to be richer. These countries will accumulate more capital per worker (capital deepening), which in turn generally leads to a higher output per worker and an increase in economic growth. On the other hand, countries that have higher population growth will tend to be poorer. A higher fraction of savings in the poorer economies goes to keeping the capital labor ratio constant because the population is growing faster (capital widening), resulting in less or no economic growth. The Solow model shows that it is harder for poorer countries to achieve capital deepening, because their capital growth has to be faster than their population growth to achieve this. As a result poorer economies tend to accumulate less capital per worker than richer economies and their rate of economic growth is less.

The model also shows that in a steady state situation with no population growth a country should have a savings rate equal to the depreciation rate to keep the income per worker the same. If this is not the case, the economy will decline. 

In summary, the Solow model states that countries are poorer because of a low savings rate or a high population growth rate, but that the long term growth rate is not affected by these variables. Because countries have little control over savings rates or population growth rates, another variable has to be introduced to explain why economies in poor countries also grow. This variable is the technological growth rate, which is a given and cannot be calculated. 
[image: ]
Fig. 4 	Supply side economics: The Solow Model

[bookmark: _Toc382300555]2.2.4 	General Solow model
The Solow Model can be extended by adding the technology growth factor to the equation. This model, called the General Solow model (1956), can be expressed as: 




In the above expression, A(t) is the amount of technology added over time and the g is the technological growth rate. The other parameters are the same as those used in the Solow Model (see previous page). 

What can be learned from this equation and what is important to the field of growth economy, is that only technological progress can accelerate the growth level of a country in the long term. The other parameters (e.g. increase in capital) only have effects in the short term.  For example a change in the savings rate will temporally increase the output per worker, but will not have any long term effect. The only way to increase the growth rate of output per worker sustainably in the long term, is through technological progress. It is important to note that technological progress in the general Solow model is a given and is not endogenous. 

The implications of the general Solow model are that any socio-economic policies implemented by a government, such as decreasing tax on savings, promoting birth control or tackling immigration only have a short term effect on the wealth of a country. In this model there are no tools to influence a country’s long term future, as technological progress is defined as being given (exogeneous).

[bookmark: _Toc382300556]2.2.5 Romer Model 
The constraint of not being able to influence the long term economic effects forms a major drawback of the general Solow model. Subsequent economists have therefore amended the model by postulating variables which can be influenced to explain technological progress (endogeneous). This was done most importantly by Romer  (1986, 1990) in 1986 and in 1990. 

Romer’s model can be expressed as:



The first term is the same as in the General Solow model. The second term in the above equation is an elaboration of the term A(t) used in the General Solow model. L(t) is the totality of labor available to a country and s r is the fraction of labor that is dedicated to research. It has a negative effect on economic growth, because these laborers cannot be used in the production of goods. The delta s r in the equation is the productivity of the researchers in producing new ideas. This has a positive effect on growth and is due to the fact that more researchers mean more research progress and therefore more technological progress. The researchers are coming up with new ideas and new ideas make the economy more productive. Delta s r  is considered constant.  Romer’s model is best used for groupings of countries, such as the OECD. It does not sufficiently explain the difference in growth between individual countries. 

The socio-economic implications of the Romer model are largely the same as for the Solow models. An increase in savings will increase capital, which in turn will increase output. In this model however, a government has another tool to increase output. This is by increasing the population that works in research. This can be done by cutting taxes for certain research jobs, which gives incentives for people to work in the field of research. However, as with measures that influence capital, this is only a temporary measure to increase the growth rate, as internal dynamics will always tend to move the growth of output per worker back to its original growth path. An increase in the stock of researchers will initially increase the amount of new ideas that they will discover, but after a while the amount of ideas already discovered will make the percentage change in new ideas become smaller and smaller. Since a government cannot increase the percentage of researchers infinitely, this will have a leveling effect on the growth of output per worker. The stable growth path of an economy with the saving rate and the ratio of researchers being constant, will be through population growth. More people means more researchers, which mean more ideas, leading to technological progress and economic growth. 

The Romer model still leaves us with some questions to ponder. Although it has endogenized the technological variables affecting economic growth, it still does not explain satisfactorily why individual countries have different growth rates or why some countries are rich and others are poor.  

Romer’s model is hard to relate to country specific situations because technology is not a country specific entity. This is best illustrated by taking two countries as hypothetical example: Germany and Poland. We know that growth is created by the fact that more researchers mean more ideas, which in turn means more technological progress and results in more income per worker. We also know that the long term growth rate is driven by the population growth rate.  So if Poland has a higher birth rate in comparison with Germany, it will eventually have a higher long term stable economic growth rate.  Arguments that this cannot be the case are:

1) This does not fit with the Solow model, in which population growth is a negative factor for an economic growth. 

2) As we know by experience in everyday life, people do not have the same capability due to a number of factors. Probably the most important of these factors is education. A worker in Poland may not be as effective in adapting to technology as a worker is in Germany. Romer’s model does not cater for these socio-economic differences between countries.
 
3) We live in a globally interconnected world and researchers in Poland will not try to invent the wheel, if the wheel is already commonly used in Germany. They may not be able to copy it directly, if there are patent laws that protect the idea, but German wheels will, with time, eventually become available in Poland. Romer’s model does not take this global interconnectivity into effect. 

Although it is not very useful in explaining economic differences between countries, Romers model remains very important because it lets us see that technology is not something that just exists. Innovation is causally linked with economic growth through the number of researchers. His model incorporates technological innovation into growth and it is useful as a proxy to estimate economic growth on a large scale. 

[bookmark: _Toc382300557]2.2.6	Jones model
In order to better explain the differences between the growth rate of individual countries, Jones (2002) built a model linking economic growth to capital accumulation and technological progress.  It is expressed as:



The first term of this equation is again the same as in the General Solow model. The second term reflects the accumulation of skill. Countries that spend more time in investing in the skill levels of their population will be closer to the technological frontier (be the most innovative). Being technologically advanced in this model corresponds with having a higher income.  The reasoning behind this is that having a higher skill level will enable you to use more advanced capital goods. The last term in the equation is the world technological progress. You can interpret the term A(t) to mean “the most innovative technology”. As with Solow, it is a given (exogenous). The manner in which a country embraces this technology is captured by the second term. Thus a country can never grow faster in the long run than the technological frontier.  The downside of this model is that the technological growth of the world is exogenous, implying that governments have no control over it and by extension, have no control over their country’s longer term economic growth. 

This model shows that countries have different growth rates depending on skill accumulation. In this model technology is free and any country can make use of it. This is debatable, although technological transfer does happen through, for example, mutual technology/knowledge transfers between multinational companies and university collaborations.  Economic growth in this model comes from the fact that, if a country has the necessary skill to use these new technologies to improve productivity, it also results in a higher utilization of capital goods.  

This can be illustrated if we compare farmers in Europe with farmers in India. The former will use more capital intensive goods for farming, such as combine harvesters or fertilizers. The latter, who know these technologies exist, will still use labor intensive and less productive ways to harvest, because of their lower level of skill accumulation. The policy implication of the Jones model is that the best way for countries to grow to their full potential, is to have a highly skilled population, which adapts as quickly as it can to the changing world around them. 
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[bookmark: _Toc382300559]2.3.1. 	Theory
Demand side economics, or as some would call it Keynesian economics, named after the eminent economist John Keynes who advocated it, is the opposite of supply side economics. The theory is that it is the demand curve that shifts and not the supply curve. The dynamics are the same as we have shown with the supply side theory, except that it is the mobility of the demand curve that governs the position of the equilibrium point and thus price (see Fig 1). 
We can illustrate this by sketching a situation in a real economy. If a country has slow growth, the government can cut taxes. These tax cuts will essentially put money in the pocket of the consumer, who will then have a reason to spend this excess cash. This will lead to a higher output. 

As this thesis tests a demand side theory on growth, it is opportune to elaborate on the dynamics of the theory and its impact on economic growth. Before we do this, as we will not be looking at supply side parameters, we need to make two assumptions. 
1) Supply will only increase by following demand, if the profit of an extra unit of produce is higher than zero to warrant the extra costs. 
2) Supply will only increase if the profit is big enough to cover the cost of capital or investment. 
Given these assumptions we need to assess what the determinants are of aggregate demand. In other words: what makes people consume? To investigate this, we have to look at an open economy, which is an economy that is not hindered by any restrictions in its trade with partner countries. Although this is not fully the case in actuality, most countries do have a measure of openness. 
Autonomous demand is that part of aggregate demand which is not influenced by income or output levels, i.e. is exogenous. In open economies autonomous demand has two components: exports and government expenditure. This therefore implies that export is an exogenous variable in the growth of open economies. Government expenditure has the drawback that if it grows faster than export growth, income will grow faster than export. For most open economies, income elasticity of import is higher than 1, which means that one additional unit of income because of spending by the government will lead to one or more units of import. If this is the case the trade gap will get bigger and this cannot hold in the long run.



[bookmark: _Toc382300560]2.3.2. 	Keynes growth model
John Maynard Keynes, in his book “The General Theory of Employment, Interest and Money” (Keynes, 1936), criticized the classical way of thinking about the issue of economic growth. The biggest problem he had with the theory was that decisions which were made in the private sector could lead to inefficiencies at the level of the national economy.

Keynes argued controversially that economies were not always in a steady state or moving to a steady state. Taking the slow economic recovery from the Great Depression, both in the United States and the United Kingdom as an example. Keynes argued that not moving towards a steady state was caused due to several factors, including the liquidity trap and the general glut of savings, which tend to impede economic recovery. He argued that policies like fiscal expansion are needed to accelerate or decelerate economic recovery. Fiscal expansion includes the increase in government expenditure or the lowering of taxes. In Keynes’ model the assumption is that prices and wages are somewhat rigid. Thus the fiscal expansion effect on the economy will not completely be wiped out by the effect of rising prices. This means that governments could have a real effect on the economic growth by increasing investment or by increasing national debt. Another mechanism advocated by Keynes to get the economy back on track was to use the policy setting tools available to national banks, such as the lowering of interest rates to increase lending by commercial banks.

The key contribution made by Keynes that is still relevant today is the introduction of the multiplier effect. This effect can be explained as follows:  a government gives a dollar to its inhabitants, either by decreasing taxes or increasing subsidies. These inhabitants subsequently will either spend the dollar, or they will save it, or do both. Assuming that they will do both, the dollar will only be partially spent and goes to businesses who give that partially spent dollar back in higher wages. Thus the consumer gets the partially spent dollar back and has returned to his starting point. This process can be repeated a number of times and each time that dollar becomes worth fractionally less, but in the end the dollar spent by the government has a stimulating effect on the economy in general.

Keynes thought his theory was proven right by the fact that the Great Depression in Great Britain and the United States was officially over when their respective governments started to increase spending in the build up to the Second World War.


[bookmark: _Toc382300561]2.3.3. 	Harrod Domar model
Subsequent to Keynes’ economic growth theory, the Harrod Domar growth models came to the fore in the 1940’s and early 1950’s. These models were based on growth theories independently developed by Harrod (1939) and Domar (1946) and can be seen as the basis of the currently popular Exogenous Growth model. It differs from the neoclassical growth model because it looks at the demand side of the economy for growth. This model was later used by Solow as basis for his model. 

The early neoclassical growth model developed by Harrod and Domar (1939, 1946 resp.) is similar to Keynes’ model in a few critical areas and may be called the first post Keynesian model:

1) There is no naturally balanced economic growth path. Thus a government needs to take an active role in the economy to maximize growth.
2) The model solves long term unemployment by raising or lowering savings. 
3) Harrod and Domar (1939, 1946) have built in a multiplier effect which ensures that savings are reduced to a minimum in order to increase output. As explained before if savings are too large with respect to the capital that is needed for business, it is better for the economy that savings are lowered and consumption increased. This consumption will have an extra effect on the economy (the multiplier), which is similar to Keynes’ argument of the extra dollar spent by the government.
Harrod and Domar (1939, 1946) argued that there was no natural reason for growth to be balanced. In their model growth is wholly reliant on capital investment. A nation can only grow by increasing its capital stock, which can be done, as in previous models, by increasing savings. Thus the quantity of capital in the Harrod and Domar model is the main engine of growth. 

This had certain implications for countries’ economic policies. Richer countries, in which workers had sufficient wages to save, had an optimum saving rate at which the country would grow the fastest. So the policy implication for governments of these countries was that they should set a savings rate at which capital investment would be optimum and lead to a maximum in growth. For less developed countries, the implications were harsher. The policy of increasing savings is far harder to achieve. Wages in developing countries are not sufficient to let people save extensively and governments of developing countries have no tools to increase output except by attracting capital through borrowing.

The main criticisms on the Harrod and Domar model of economic growth were:

1) The model does not work for developing countries. Poor people do not have an opportunity to save. They need all of their income for their basic needs.
2) Harrod and Domar assume that the actual growth rate does not have to be the same as the natural growth rate. The model does not tend to full employment and does not result in a stable growth path.
3) As with Keynes’ theory, the Harrod and Domar model was written during or just after the Great Depression. It is strong in proposing what measures countries should take in those exceptional circumstances, but it has limitations in more normal economic circumstances.

In the early 1950’s, economists started improving on the theories of Harrod and Domar, the most important for growth economics, being Robert Solow (1956). The Solow model was the first of the truly neoclassical growth models (or exogenous growth models). The neoclassical model of growth argues that economic growth is a function of the growth of capital and labor. These parameters are combined in a Cobb Douglas function (1928, 1976), in which constant return functions are assumed. So if there is no technological progress, the change in labor and capital will equal the growth in output. The resources will get allocated in the most efficient manner possible, resulting in maximal output. This differs from the previous theories in the sense that an economy has a stable growth path.
In the model Kaldor (1975) proposed to explain economic growth, export growth is the factor that drives demand. The growth in exports will lead to higher income, which will lead to higher imports. Higher income will also lead to more savings, which can be turned into more capital. According to Kaldor, this capital will then induce technology and learning. This capital deepening will in turn lead to a more competitive manufacturing sector, which makes the circle complete, as it will drive an increase in exports. This process, when a change in one factor leads to self-enforcing changes in set of other factors, is called cumulative causation.
Kaldor’s work (1975) provided economists with a theory for demand driven growth and proved to be the resurgence of demand led growth models. Kaldor for example in his paper demonstrated that one of the core assumptions of neo classical growth models may not be wholly correct, by empirically proving that the idea of marginality of capital does not always hold. In the neo classical growth models, short term growth can be attained through increased savings, which provides extra capital for growth. But in the model capital has diminishing returns: at some point the new capital will only be enough to replace the existing capital that is lost by depreciation. Kaldor argues that this is not the case. In his opinion accumulation of capital has an increasing return on productivity. Instead of gradually slowing to a point where depreciation and accumulation are equal, new capital will provide an ever increasing return to income because capital stimulates new technology and people learn by experience. A third argument is that for a country to grow fast, manufacturing should grow fast. This can only be achieved through establishing a competitive manufacturing sector and a thriving export. This means that capital cannot have diminishing returns, because savings rates cannot be raised infinitely to support this. 
Its criticism of the early neo classic supply driven growth models created a schism in the world of economic growth theorists, between those who believed economic growth was driven from the demand side and those who proposed it was fueled from the supply side. Romer, who we discussed in a previous section, was one of them. The main criticism of these supply side economists on Kaldor’s model was that economic growth increased at a continuous high rate, without any constraint. This limited its functionality as a tool to understand why industrialized countries have different economic growth rates, even though they have the same levels of capital. Firstly, developed countries that had the same growth performance back in 1970 when Kaldor wrote his paper, have had hugely different growth rates since then. Secondly, the only way to grow is by improving the competitiveness of your manufacturing sector, which of course is hard if you have no manufacturing industries to speak of,  as is the case in some very poor countries. 
Thirwall (1979) was the first to address the issues we have described above, specifically the unconstrained nature of Kaldor’s model. He introduced the concept of “balance of payments constraint”, which essentially ensures that a country cannot have an ever expanding economy. As was mentioned before, income elasticity of imports may be higher than 1. We have also already explained why one export dollar has a multiplier effect on the domestic economy. Thus if one extra dollar of exports makes >1 dollar of income, imports could exceed the initial one dollar of imports. Thirlwall states that this cannot happen, because imports and exports should in the long run be in balance. No country can finance an ever increasing gap between imports and exports. The fact that in the long run imports cannot exceed exports is called “the balance of budget constraint”. The balance of payments equilibrium is the moment when imports and exports are the same. 
Introduction of the balance of payments constraint gives economists a tool to explain differences in growth rates between developed countries. A country economy cannot grow faster, if in the long run imports exceed exports. A country’s income is not only linked to what it produces but also to what it consumes domestically. A higher import ratio will act as a negative factor on economic growth. The other criticism on Kaldor’s model was that developing nations could not develop because they lacked capital. As we know from observation, it is possible for countries to transform from a developing (agricultural) to a developed (industrialized) economy. The most common reason is that foreign capital can be attracted. Thirlwall and Hussain (Thirlwall and Nureldin Hussain, 1982) expanded Thirlwall’s original equation by adding foreign direct investment into the equation. We now have a model that not only is capable of predicting and examining economic growth for developed nations but also for developing nations. 
This leads us to the model this that will be tested. It is based on the Thirlwall and Nureldin Hussains original 1982 theory, but with some more explanatory variables added to the equation. The methodology and precise algebra devising this equation will be shown in the next chapter.


3. [bookmark: _Toc382300562]Model & Methodology
This chapter will explain the research methodology. As the methodology followed is closely linked to the economic model adopted, we shall first explain the model and subsequently we will discuss the testing method applied. 

[bookmark: _Toc382300563]3.1 Model
The tested model is a balance of payments constraint model first developed by M. Nuraldin Hussain (1999). It is a demand driven growth model based on Thirlwall’s work. A balance of payments constraint model is a model which sees the position of balance of payments of a certain country as the main engine of economic growth. Hussain’s model incorporates Thirlwall original ideas and expands on it by adding more variables to the equation in attempt to better describe economic realities.

The definitions of the variables used in the subsequent derivation and explanation of Hussain’s (1999) model are as follows  

(Income)
y**= expected growth with Harrod Basic Model

 Income elasticity of exports


= exchange rate

 X = export volume 
Proportion of capital flows that is used to finance imports
K= capital flows (can be negative)
= income elasticity of demand for imports

w= rest of the world growth level
B = Trade balance
b = Growth of trade balance
M = Imports
m = Growth of Imports

*lower cases of the variables are growth rates

To understand Hussain’s model we need to illustrate the different building blocks. We start off with the simple equation that illustrates the balance of payments. This is the simple form of the balance of payments. 



The growth rates of the variables mentioned above are as follows:



Assuming constant relative prices eliminates the price level component that influences a country’s export performance.  

The next step in this model is to add the domestic income elasticity of imports (with its corresponding variable of domestic income growth) and the world income elasticity of exports (and its corresponding variable of world income growth). The export growth and import growth variable are changed and the new equation yields:


 
This equation states that the growth of the balance of payment is the result of world income and domestic income. Both the elasticities are constants, so we can reshuffle the equation above to get our first predictive model of the growth of income of the domestic economy. As the equation above should be in equilibrium and therefore b=0, we can derive the following equation:



This equation contains the dynamic Harrod trade multiplier, an important concept in the post Kenyensian theory on growth. It is an equation of the balance of payment constraint derived by Thirwall (1979), but based on work by Harrod (1933) who developed the Harrod static trade multiplier. 



It is useful to explain how a static multiplier works in an economy. Imagine a country adding one unit of export (value . What does this extra unit do to the domestic economy?  Using the static multiplier this will depend on the value of   The  is a fraction that states the level of exports that is needed to finance the level of imports. If exports are lower than imports, which means that  is less than 1, this sign will have a bigger positive income growth effect then if the value of   was bigger than 1. This mechanism works the same if there is a drop in exports. In simple words: if a country trade balance is negative, then their gain is bigger with one additional unit of export than a country that has a positive trade balance. 

The dynamic Harrod trade multiplier derived by Thirlwall is different in that it does not use the , a proportion, but instead uses the income elasticity of imports. This is done because unlike Harrods static multiplier, Thirlwall argues that excess capacity and unemployment are entrenched in the dynamics of capitalism. This follows Kaldor’s vision of market dynamism (Kaldor 1975), in which an increase in income leads to a more competitive manufacturing market, constrained, however, by the balance of payments.

As  is the export level and we assume that export is the engine of demand and thus exogenous to growth, we will simply denote it as x in future reference. 

 y** is the rate of growth if there is equilibrium and no country can grow faster than y** unless they are running a deficit on their balance of payments. No country can grow slower than y** unless they are running a surplus on their balance of payments, i.e. accumulating reserves. 

As explained before, the simple model described by the above equation has a few drawbacks, as it does not account for capital flows and price differences. To extend the model we have to introduce these variables to the model. We start by extending the model with the equation that signals that the balance of payments must be equal.

 									(eqn 1)

In simple terms money earned in export must cover the import bill to balance the balance of payments.  The above equation gives the nominal value. The model works better with growth rates. 

 				(eqn 2)

To get the relative importance of exports to capital flows we need to add two other variables:   and  are the proportions of export and capital flows respectively, which are used to finance the import bill. 

The next step is to substitute the variables for import and export with equations. These equations are the normal import and export demand functions.





Transforming the nominal terms into growth rates gives us the following functions:

	(
	

If we insert the equations above into the balance of payments equation (eqn 2), we get the following equation:

	

Rewriting this equation as a function of y we get the following:

					(eqn 3)

This gives us the long term prediction of growth rate of a country (Hussain, 1999).  To demonstrate the   effect of export growth more clearly, we substitute the growth of world income with the growth of export volume. This gives us the advantage of having to estimate only two parameters, the income and price elasticities of import demand.  This yields: 

								(eqn 4)

This is the equation that will be used to estimate income growth. As we are trying to demonstrate the reason for growth differences between countries, it is illustrative to divide the above predicted growth equation (eqn 4) into three parts.  

a.    

This part of the equation is the terms of trade effect on growth. This is important in this model because a change being negative or positive does influence the balance of payments. If the terms of trade are more favorable it will affect the rate of growth. 

b.   

This part of the equation is the effect of the export growth on income growth, the Export Multiplier.  Export growth in the long run is the only way to finance import demand in a sustainable way. This also means that economic growth will be more sustainable in the long run. 

c.  

This part of the equation is the effect of the real capital growth rate on the growth of income, the real capital multiplier. Capital inflow growth can be a short term fix to cover the deficit on the current account, but it lacks sustainability. An ever increasing deficit on the current account cannot be financed by continuously attracting capital.  

There is some evidence that the first part of the equation 4   has very little effect on the prediction of the growth model (McCrombie & Thirlwall, 1994). We will look at this assumption later on when discussing the results. Thus the assumption is that  and we can simplify the model to:

	 .

Secondly, in the theory of based on Thirwall original model, it is stated that in the long term capital inflow will be close to zero (Nuraldin, 1999). It is also stated that a negative current account is not stable because a country cannot finance an ever increasing negative current account. Therefore in the long run the capital inflow and outflow should be balanced and the capital flux can be equated to zero. The equation we subsequently get is the same as the dynamic Harrod trade multiplier, also known as Thirlwall’s law (Thirlwall, 1979). 

	.

As there is no capital in this formula the   will be 1 and the simplest form of the economic growth estimation equation is:

								(eqn 6)





[bookmark: _Toc382300564]3.2 Research Methodology
[bookmark: _Toc382300565]3.2.1 Introduction
Now that we understand how the model is derived and how it works, we can compute the variables that are needed to test this theory and answer two hypotheses:

1. Can the balance of payments constraint model be validated by actual economic growth data?  If predicted growth rates are lower than the actual growth rates, the rate of growth cannot be sustained according to Thirlwall’s law. 
2. Is the manner of economic growth of core and peripheral European countries fundamentally and empirically different if measured by the influence of export and capital flows on their economic growth?
The aim is to understand the current serious economic problem of Europe’s North-South economic divide and, using the demand side economic growth theory described in the previous chapter, explain why some countries grow faster than others. 
The data used comes from two main sources. These are the World Bank and the European Bank of Economic Development. As both of these databases take their readings from national statistics agencies, the assumption is that they are reliable. 

In order to test the two hypotheses in the broadest possible manner, a selection has been made of as many European countries as possible. As data is needed on a lot of different economic variables, proper data collection was of great importance.  A big issue here, however was the difference in reliability of data measurements. For instance, because of Communism, Eastern European countries have no reliable data before 1989 and all that was left was data from what we now call the Western European countries. Not all countries had the same amount of data but this could be easily corrected by using averages. 





The following countries all had sufficient data to test the model (Table 1):
	Austria (C)
	Belgium (C)
	Denmark (C)

	Finland (C)
	France (C)
	Germany (C)

	Greece (P)
	Iceland (P)
	Ireland (P)

	Italy (P)
	Netherlands (C)
	Norway (C)

	Portugal (P)
	Spain (P)
	Spain (C)

	Switzerland (C)
	UK (C)
	




Table 1.  List of European countries used in the test. C = Core country, P = Peripheral country.

The second hypothesis is aimed at explaining the differences in economic growth of Europe’s peripheral and core economies by the differences in their economic makeup. To do this we have defined as peripheral those European countries in our dataset that are located on the geographic perimeter of the map of Europe (Table 1). The core countries are the other countries in our dataset. The basis for this divide is the economic crisis that hit Europe in 2008 in which the peripheral countries tended to have bigger problems with their economies. We shall look at the differences between the two blocks in more detail in our discussion of the results using the tools provided by the model estimation.

The first step was deciding the timespan of the observations being used. Measurements of key economic variables in most countries started in 1975, so that date was picked as the first date of observation. Not all countries started measuring all variables at the same time. For example, Switzerland and Greece only started to measure some crucial variables in 1977 and 1978 respectively. For countries that had this problem a starting year was taken where all the variables data was available. 

The last year of observation is 2009, as this was the last year of measurement in the databases used. This results in most countries having a dataset of 34 observations, with the exception of Switzerland or Greece, which have 32 and 31 observations respectively. 

A special case in the compilation of the dataset was Belgium. Although it does have some variables which could be used to  estimate the economic growth, e.g. the dynamic Harrod growth rate, no corresponding capital flows from before 1989 could be found. It was decided to keep Belgium in the research, but only to use it in the simple growth test. 

Next steps was to decide what variables to be used to test the hypotheses, using equation 4 (see previous chapter):

			

In the following sections an explanation is given of the variables chosen, which include variables which were needed to compute important parameters that were not readily available from the databases. 

[bookmark: _Toc382300566]3.2.2  Terms of trade 
The terms of trade are modeled as  . As can be seen, this equation has two parts. 

The first part of the formula  is the elasticity of price on import demand. To compute this, regression analysis has been used, which is explained at the end of the chapter.  

The second part of the formula part is the difference between prices in a specific country and prices in the rest of the world, compensated with the effect of the exchange rate. Examining the databases, it was decided to use Real Effective Exchange Rates (REER).  This collapses all the different variables into one variable. The REER is measured as an index and gives the exchange rate levels difference between host country currency and a basket case of major currencies. It is already adjusted for the effects of inflation. As the REER is not exactly the same as the last part of the above equation we need to transform it. The equation for the REER is the following:

Rewriting this in terms of time:

Adding logs:


Differating to time

Rewriting in terms of growth and multiplying the equation by -1, gives

In order to estimate the growth rate of the REER between 1975 and 2009, decided was to work with the normal mathematical tool of using logs and differentiate to get the REER growth rate between two years. Doing this for all the years and averaging the outcome, resulted in the average change in REER. Multiplying this by –1 gave the correct variables, with the same signage, which then could be implemented in the formula. 

[bookmark: _Toc382300567]3.2.3   Export Multiplier
The next part of the model, written as   , is how income reacts to export growth. The growth of exports estimation has been done in the same manner as the estimation of the growth in REER. The average growth rate of exports over 34 year is thus given by x. The  is the proportion of imports that can be financed by exports. If the proportion is lower than 1, it means that a country is running a balance of payment surplus over the last 34 years. If it’s higher than 1, it shows that a country is running a balance of payments deficit over the last 34 years. The   is the income elasticity of demand for imports. As with the other elasticity parameters, the function shall be explained later on in this chapter. 

[bookmark: _Toc382300568]3.2.4  Real Capital Multiplier
The final part of the model, written as    describes how foreign capital influences domestic growth. The k in this model is the growth of net capital. It can be either negative, positive or zero.  The capital balance or net capital is mainly based on large direct capital flows. For this research the current account is being used as a measure for capital. If the current account is negative, the capital account is positive and there is an inflow of capital. If the current account is positive, there is an outflow of capital. Thus by multiplying the current account by -1 we get the change in capital in a country.  The capital balance can be either negative or positive which brings with it some problems in estimating average growth rates. To get the growth rate, I divided the estimated slope with the absolute difference between the first observation and the last. The results can be seen in Appendix B. 

The  is already incorporated in capital, as constant lcu (local currency unit) is being used on all the variables, which include capital in/outtake.  

The last parameter that needs to be discussed is  . This is the proportion of imports that is financed by capital. There only are two means of financing imports: capital accumulation and exports. The simplest way to compute   is to set it equal to the parameter used to denote the proportion of imports financed by exports to 1.

As we already have calculated the  it is easy to find the corresponding .

[bookmark: _Toc382300569]3.2.5  Regression
The regression functionality in the EviewsTM program is used to estimate the elasticities of the income on imports and prices on imports. The following regression equation was used:

Imports= constant+ REER+ Income

The estimated elasticities tells how much influence prices and income have on imports. If the elasticies are high, the effect of a unit increase or decrease in prices or income is large. The higher the number the larger the impact on imports it will be. These elasticity’s and the output can be seen in appendix A.

[bookmark: _Toc382300570]3.2.6  Supply vs Demand
It should be noted that the choice of this study to test demand side models for their predictive capabilities does not imply support of demand side economics over supply side economics. Demand side models were chosen because they provide with more tools to understand and compare different economic situations. 
Supply side economics has dominated the theory of economics for a long time. It appears however, that due to the recent Financial and Debt Crises there has been a resurgence of demand side economics, the most vocal proponent of which is the Nobel Award winning Paul Krugman. Krugman describes himself as a neo Keynesian economist and in his latest book, “End This Depression Now!”, he advocates a boost in government spending and an end of the austerity policies. This, in his opinion, will stop the depression and return Europe to growth. (Krugman, 2013)
As stated earlier the extended model of balance of payments constraint does not agree or disagree with this statement by Krugman.  The model only tries to estimate long run growth and does not touch upon the subject of the short term gain that may be achieved by boosting demand as argued by Krugman (2013). The balance of payments model focuses on the long term and boosting demand by government action is not sustainable in the long run. 
Demand side economists or neo Keynesian economists are often labeled as “big government” supporters. Although this label sometimes may be true, the essence of demand side economic growth theory is that economic growth comes from creating demand, either by government or by consumers. Demand can be created by governments through increased spending or the lowering of taxes. Consumers can create their own demand by borrowing capital from a bank or taking money out of their long term savings account. The problem with creating demand in this way, is that it is not sustainable in the long run. Loans have to be paid back and savings accounts are not infinite. The theory behind the demand side models used in this study is focused on the long run and it postulates that an economy can only grow by increased demand of exports. It should therefore not be confused with the theory of short term demand side economists like Krugman. 
[bookmark: _GoBack]The balance of payments constraint model (M. Nuraldin Hussain, 1999) is constrained by the balance of capital in- and outflow and therefore the only way a country can grow sustainably is by increasing the growth of exports. The model does not cater for an endogenous growth of income and limits itself to exogenous variables to estimate the model. While the balance of payments constraint model does not answer the question where economic growth originates from, it is useful for investigating the reason why growth rates are different between countries. It is precisely for this last characteristic that this thesis makes use of the balance of payments model instead of the more usual supply side models mentioned in the previous chapter.  
The most important argument for using this demand side model is that it is not based on technological growth. Supply side economics often make use of technological progress as the main engine of constant economic growth of countries and it is also the only factor that in the long run differentiates between them. Technological growth does enhance income growth and it is therefore not the most suitable measure to understand differences in economic growth between similar countries. The rate of technological progress is the same all over the world, taking into the account the spillover effect. Therefore the rate of technological growth can be considered an exogenous variable. There is a large difference in growth rates between the countries in Europe and the only way of analyzing these differences is by adding an adaptation variable which translates the world technological growth into a country specific technological growth. Calculation of global technological growth is very difficult, but calculation of the country specific adaptation variable is almost impossible. The latest supply side models do not give us the tools to analyze growth between countries, whereas Thirlwall’s model of balance of payments constraint does. 
Technological advancement is not discarded in the demand side model used here, it is implicit in the model by using exports as the variable that enhances growth. There are limited ways to be competitive with exports. One is by lowering wage cost, the other by producing goods and services with more added value. Adding more value to a basic good or service comes at a cost because it is harder to achieve and requires more technological advancement.  
The last paragraph touches upon the fundamental difference between demand versus supply side economics: does demand change supply or does supply change demand? Answering this question however, is not the objective of this thesis.



[bookmark: _Toc382300571]4. Results
[bookmark: _Toc382300572]4.1  Introduction
The table below shows the results of the model tested for each of the 17 European countries researched, with the key 3 “effect” components described in the model (Terms of Trade, Export Volume and Real Capital Flow), adjusted for the income elasticity of imports, listed to the left (Table 2). The outcomes of the model are shown in the next two columns on the right (our Extended Estimate and the basic Harrod Estimate of Income).  For comparison purposes, the last column on the right lists the actual growth rates of the countries in our test, as taken from the World Bank database .

We will first discuss the components that make up the estimates (Capital Flow, Export Volume, Terms of Trade ) in full detail, then describe the results from the extended and basic Harrod Y models and finally compare these with the actual growth rates. 

	Countries
	Terms of trade
	Export Volume Effect
	Real Capital Effect
	Extended Model
	Basic Harrod y
	Actual Growth

	Austria
	0,001
	0,025
	0,000
	0,027
	0,026
	0,023

	Belgium
	0,000
	0,000
	0,000
	0,000
	0,020
	0,021

	Denmark
	0,001
	0,024
	0,000
	0,026
	0,025
	0,019

	Finland
	0,000
	0,029
	0,001
	0,029
	0,030
	0,025

	France
	0,000
	0,014
	0,000
	0,015
	0,014
	0,021

	Germany
	0,000
	0,027
	0,000
	0,027
	0,026
	0,020

	Greece
	0,003
	0,024
	0,004
	0,030
	0,032
	0,024

	Iceland
	-0,010
	0,024
	0,006
	0,020
	0,031
	0,033

	Ireland
	0,006
	0,055
	0,001
	0,062
	0,058
	0,047

	Italy
	0,003
	0,015
	0,000
	0,018
	0,016
	0,019

	Netherlands
	0,001
	0,025
	-0,001
	0,025
	0,024
	0,024

	Norway
	0,002
	0,023
	-0,001
	0,024
	0,021
	0,030

	Portugal
	0,000
	0,022
	0,003
	0,025
	0,028
	0,028

	Spain
	0,007
	0,019
	0,003
	0,029
	0,022
	0,026

	Sweden
	-0,003
	0,024
	0,000
	0,022
	0,024
	0,019

	Switzerland
	0,003
	0,023
	-0,007
	0,020
	0,018
	0,016

	UK
	0,000
	0,018
	0,001
	0,019
	0,019
	0,022




Table 2.  Growth Estimate results  for the 17 European countries analysed
 

[bookmark: _Toc382300573]4.2  Real Capital Flow Effects
The first observation that can be made from these results is that, from a European perspective, capital plays a limited role in the estimation of the model. This can be  explained by the fact that incoming or outgoing capital is relatively small in comparison with the volume of exports. The calculated τ  (appendix c) range between -.18 and .28, indicating that the effect of capital is limited compared to the effect of exports.  In other words the need to finance imports with capital is very small with most countries running a current account deficit. The caveat here is that we have used 34 yearly averages which will tend to dampen the fluctuations of the real capital flow effect. 

Figure. 5   Contribution of Real Capital Flow to average yearly economic growth in the period 1975 to 2009 for the 17 European countries analyzed in this paper.

If one considers individual countries, current account deficits can be seen in all countries which have a positive real capital flow effect (Table 2). These countries boost their growth with attracting capital. A clear distinction can be seen in terms of geography. Countries on the geographic periphery of Europe, like Greece, Spain, Portugal, Ireland and Iceland and to a lesser extent Italy, are running current account deficits. This indicates that these peripheral countries have a structurally different build up of their balance of payments. The most extreme in this respect is Iceland, where, based on a 34 year average, the inflow of capital has helped the country grow by an extra 1 percentage point on an annual basis. Greece is another country where capital has a big effect on the estimated income growth. Greece, through real capital inflow, gains almost 1 percent of extra income on an annual basis. The same goes for Portugal and Spain with respectively 0.7 and 0.6 percentage points. Ireland and Italy, however, only have meager gains through attraction of capital. 

When looking at the core European countries or Northern Europe, we see that capital flows are mostly outwards, which has a negative effect on the economy. Over the timeframe investigated, countries as Germany, Netherlands, Norway and Switzerland have reduced their growth rates by -0.1, -0.3, -0.2 and -1.4 percentage points yearly respectively. The extreme here is Switzerland, which has reduced its growth rate in the estimation by more than one percentage point. Countries like Austria, Denmark, France and Sweden have a small negative or balanced current account balance. The effects on the estimates are therefore not too significant. The UK has a slightly bigger current account deficit when compared to the rest of the core countries. Attraction of capital gives the UK a 0.3% boost of income. 

[bookmark: _Toc382300574]4.3  Export Volume Effects
Export volume effects estimate the effect export growth has on income and are straightforward to understand. Growing exports have an acceleration effect on countries with a current account surplus, whilst countries with a current account deficit get a deceleration effect on the total estimation of growth both in the extended model and in the basic model. The acceleration or deceleration effect is shown in the estimation when θ (apeendix C) is larger or smaller than 1 respectively.

If we look at Europe as a whole, export has a big effect on overall growth. This is logical because the current account is much larger than the capital account. This should mean that all countries tested have relatively high theta, which is borne out by the data, as the range of thetas calculated is between 0.72 and 1.18. This means that the effect on income is bigger for export growth than for capital growth. 

Figure. 6   Contribution of Export Volume to average yearly economic growth in the period 1975 to 2009 for the 17 European countries analyzed in this paper.

The geographical divide is a bit more difficult to see in this case, although there are some clear underachievers (Fig.5). Spain and Italy lag behind in terms of export induced income growth, having gained only 1.2 and 1.3 percent of their income growth through growth of exports over the past 34 years. This is significantly lower than the average European effect. The other peripheral countries do not have an extraordinary low growth, e.g. Portugal and Greece have a solid 2.2 percent. 

Countries like Ireland and Iceland, on the other hand, do have a large export effect.  They gain 4.8% and 3.4% of income growth respectively due to the rate of growth of exports. This effect is far bigger than the average. Core countries seem to be very similar to each other in the effects of export volume, with two notable exceptions. France and UK have very low export effects.  France with only 1.4 percent annually is even the lowest of all analyzed core countries. The UK does a little better then France with an effect of 1.7 percent per annum. The other countries have very similar export volume effects, with Finland and Switzerland as the most different from the average on the high and low side respectively.

[bookmark: _Toc382300575]4.4  Terms of Trade Effects
The third effect in the growth estimate model is the effect of the terms of trade. The tau in this parameter of the growth estimation equation gives us the positive or negative effect of capital. If there is an inflow of capital because of a current account deficit, the tau is positive and this has a positive effect on the growth estimation of the economy. If there is an outflow of capital because a country is running a surplus, the tau will be negative and this will have a negative effect on the total income estimate of that country. 

Europe as a whole tends to have a positive terms of trade effect, as can be seen by the positive growth effects that we have for most of the countries tested. The terms of trade has an ambiguous relationship with the overall growth of a specific country. A positive effect can be seen as imports becoming cheaper, which has a positive effect on the overall economy. As imports become cheaper in comparison with the domestic price level, consumers can buy the same amount of goods at a lesser overall cost. The excess cash saved can be directed to more luxurious goods, which in turn will improve the overall economy. 

In the case of Europe there are a few countries that have a negative effect of the terms of trade on the growth of the economy i.e. Iceland and Sweden (Fig 6). One possible explanation is that these nations are getting comparatively cheaper in relationship to its imports which make these countries less wealthy, but ultimately it may be good for the overall economy. If the terms of trade are depreciating, exports could be accelerating because of the more favorable terms for these countries exports. The difference between the two indicates whether the depreciation of price levels has had a positive or a negative effect. 

The measure of openness of countries plays a big role in the total effect prices have on a whole economy. If a country has little openness, as is the case in big countries, price changes have a smaller effect on the total economy. This is because a small percentage of total goods consumed are affected by the price changes.  An open economy, which is mostly the case for small countries, will be more susceptible to price levels changes. The effect that price levels have in our estimation can be measured as (1+ ε),  in which the epsilon is the price elasticity of imports and the total term gives us a positive effect.  The one is added to suit the Marshall Lerner condition. The Marshall Lerner condition tells us if a devaluation of the domestic currency has a positive or negative effect on the total economy. If the Marshall Lerner is larger than 1, a devaluation of the domestic currency will not have a sustainable long time positive effect on the economy.  If it is lower, a devaluation will have a positive effect. 

Figure. 7   Contribution of Terms of Trade to average yearly economic growth in the period 1975 to 2009 for the 17 European countries analyzed in this paper.

The last remark on the merits or weakness of the terms of trade effect, is the ambiguous measurement of the “price” of the rest of the world. In our case the foreign price is the weighted average of the biggest trading partners of the respective countries. It is a sum of a quantity of bilateral comparisons averaged by that same quantity. This average gives us a price comparison in a single year. However, in my research I looked at a 34 year time period and had to estimate a weighted average over those years. 

In summary, due to the ambiguous nature of the weighted average method, we cannot conclude if the effects of the terms of trade are necessarily positive or negative just by looking at these numbers alone. We can however state that inclusion of the term of trade effect in the model improves the estimation. 

[bookmark: _Toc382300576]4.5  Income and Price Elasticity’s
The income elasticity of imports indicates how much imports react to a rise or fall in income.  The higher this elasticity, the higher the portion of income that is spent by the country on imported goods. Table 4 below shows the price and income elasticities for the countries in the dataset.

The income elasticity for the countries in the dataset ranges between 1.5 and 3.0. One explanation for this wide range could be a difference in spending preference. Consumers in low elasticity countries possibly prefer to spend any extra income on domestic produce and therefore rising income does not lead to rising import. Preference for non tradable goods can also play a role. An example could be that in some countries a larger share of income needs to be directed to housing due to relatively higher house prices.

	Countries
	Price elasticity of imports
	Income elasticity of imports/demand

	Austria
	-0.455154
	2.031879

	Belgium
	-0.11198
	2.088687

	Denmark
	-0.509369
	2.035295

	Finland
	-0.227246
	2.051959

	France
	-0.11198
	3.081755

	Germany
	-0.01405
	2.111249

	Greece
	-0.39558
	1.578028

	Iceland
	0.801989
	1.535787

	Ireland
	-0.296929
	1.621527

	Italy
	-0.205327
	2.358930

	Netherlands
	0.047985
	2.108007

	Norway
	0.560465
	1.947462

	Portugal
	0.538067
	2.156725

	Spain
	0.229925
	2.792315

	Sweden
	0.164083
	2.065416

	Switzerland
	0.237686
	2.269666

	Uk
	0.143989
	2.132168


Table 4.  Price and Income elasticities for the 17 European countries analyzed

Another reason for low income elasticity can be that the country is not easily accessible for imported goods, due to tariffs or due to the fact that the transportation costs are too high, making imported goods less competitive.  

Lastly, it could be possible that lower income countries tend to spend relatively more money on basic day to day necessities such as food.  These day to day necessities tend to be produced locally and therefore income elasticity of the economy is low. 

High elasticity can also have various explanations. Consumers in high elasticity countries possibly prefer to spend extra income on imported goods and therefore the country’s import rises with rising income. It is a fact that people start to spend more money on luxurious goods with rising income, while the share of spend on less luxurious goods or basic day to day goods essentially stays the same. 

Other reasons for high elasticity could be the lack of domestically produced luxurious goods or the fact that some countries are very open and easy to access. If we look at the data we can see that Iceland has the lowest income elasticity and France the highest (Table 4). Other notable countries are Spain on the high end and Greece and Ireland on the low end. All other countries tend to have an elasticity of around 2. 

We note that peripheral countries tend to have the extreme elasticities (low or high), while the core countries cluster around the average of 2.0. Portugal is the only exception, as it has the same elasticity as the core countries. Norway, as a big oil and gas exporter, does not have a significant different elasticity compared to the rest of the core countries, which is surprising since oil is such a major component of imports and exports.

The price elasticity of imports is a measure that shows the impact of changing price levels on the tendency to buy foreign goods (imports). The price elasticities of imports can be seen in the table below and range between -0.5 and 0.8 (Table 4).  To interpret these results is not easy. It feels counter intuitive to have a negative elasticity. Why would imports fall when domestic prices are getting higher? To compensate for this effect we therefore add a 1. This gives us an accelerating or decelerating effect. If a country is highly price sensitive (high price elasticity) the effect of price change will be higher. 


[bookmark: _Toc382300577]4.6  Model Estimate Results
So far we have described the effects of the three components that form the basis of our economic growth estimate model. We will now describe the results of the whole model, which is the sum of the three components described in sections 4.2-4.3, divided by the income elasticity of imports. Finally we will compare these estimated results with actual growth results of the countries tested.  Figure 8 shows the estimated results of our economic growth estimation model.

Figure. 8   Average yearly economic growth in the period 1975 to 2009 for the 17 European countries analyzed in this paper as estimated by the Extended Y Growth Model tested in this research 

In Figure 9 below we see the differences between the estimates and the actual growth rates. As explained previously, we tested both the Basic Harrod Model (BHM) and the more complex Extended Model (EM). From the results in Figure 9 it is clear that our estimated growth rate approximates the actual growth rate pretty closely, with differences ranging only from -1 % to +1%.  

Figure. 9   Difference between actual average yearly economic growth and estimated average yearly economic growth based on the Extended Y (blue) and Basic Harrod Models (red) in the period 1975 to 2009 for the 17 European countries analyzed in this paper. 

We can subdivide our results into two groups:
1) a group where both models underestimate growth. 
2) a group where both models overestimate growth. 

In the following sections the study will firstly attempt to understand why the models did not correctly estimate actual growth. Subsequently we will try to explain why the peripheral countries were hit harder by the global recession than the core countries. 

[bookmark: _Toc382300578]4.6.1  Underestimation
The Extended Model (EM) and the Basic Harrod Model (BHM) underestimate growth in the following countries: Iceland, Norway, France, Italy and UK.  We will briefly discuss those countries with more than 0.5% of underestimation.

Iceland
Both models underestimate the Iceland’s actual growth rate by a relatively large margin. The EM underestimates the country’s growth by more than 1%. The BHM does better, underestimating actual growth only by about 0.1%. Why the predicted growth rates of the models diverge from the actual growth rates is not straight forward to explain. If we look at the components of growth, the terms of trade almost takes a full percentage of the estimate of growth. The reason for this is the banking crisis that hit Iceland in 2007. The REER, the measure we use for price competitiveness, depreciated by approximately 40% during that year. This, in combination with the fact that Iceland had a current account deficit, made it very vulnerable to a depreciating currency (figure 9). This is because of the relatively high amount of imports versus exports. 

The problem with the data from Iceland is the cutoff date of the empirical research, since the last observation used was taken in 2009. This means that although the REER depreciated by an unprecedented amount, other variables like exports and the current account balance were slower in responding to the new situation. The theory states that if the REER depreciates, one Icelandic Krone will get you less on the world market. This makes a country poorer, especially when local substitutes are not readily available. A lower value of the REER however also has positive effects. Domestic goods, for example, will become cheaper in the world market. 

Rising exports can be observed between 2007 and 2009. This is presumed to be the effect of already existing industries profiting from the lowering of the Icelandic price levels. Unfortunately for Iceland, the rise in export levels was not enough to compensate for the fall in the level of imports. The cause of this effect could be found in the fundamental imbalance of the current account. Exports became an increasingly smaller portion of the Icelandic economy during the 1990s and 2000s, and, since imports were paid by attracting foreign capital, the result was an ever increasing current account balance deficit. When the financial crisis hit in 2007, the whole economy was based on the attraction of capital. Exporting industries had been squeezed out and had a smaller effect on the economy in comparison to other countries. 

Figure. 10  Key economic variables for Iceland in the period 2002 to 2009

The rebalancing of the Icelandic economy will take more time due to past neglect and this is why the exports of Iceland are more rigid. It takes time to transform an economy. One other factor that has to be mentioned in the case of Iceland is that the country was one of the first to experience the financial crisis. Although exports subsequently improved, the improvement was dampened by the economic crisis that hit the rest of the world in 2009. 

With this special context in mind we return to the balance of payments constraint theory. As stated in the introduction of the Methodology section, a structural, long term current account deficit is not possible. This is not possible in the same way a person cannot continuously borrow money to repay previous debts. At some point in time the burden of debt will be too onerous for this person to handle due to the interest burden. To prevent this happening, a bank or other credit institution will stop lending the person money until he has the problem under control. This mechanism works similarly for countries attracting capital. The shock that hit the Icelandic economy was in effect an extreme rebalancing of the economy, which will continue its effect after the last observation point in my dataset. 

The reason the EM estimate is off by more than one percent could be  due to the fact that a financial crisis takes time to filter through to the real economy. Labr markets are notoriously rigid, meaning that there is a considerable time gap between when a crisis hits and when people start losing their jobs.  The other reason why actual GDP was slow to react was because of the cushion effect that the government deployed. By accumulating debt to use for spending they can soften the blow on the real economy. Both these factors could be reasons why we can see the financial crisis in the data from our estimate, but cannot see it in the actual GDP figures. I am pretty certain that if we would use the same method of estimating in the year 2020 we would see a significantly smaller difference between the modeled estimates and the actual growth rate. 

A conclusion could be that the main reason the EM for Iceland is more than 1% off when compared to actual growth rates, is because the data cutoff point has been taken at the start of the rebalancing of the current account. The lag effect on the real economy and therefore the actual growth rate fell outside of the here tested time span. 

The underestimation of the BHM is far less significant in comparison with the EM. The difference between the actual growth rate and the BHM is only 0.1 percent in growth. As shown in the Methodology section, the BHM assumes that in the long run there is no price level difference and that the current account is balanced. In essence the growth is determined by the rate of growth of exports, divided by the income elasticity of imports. The question is why the BHM has a better fit. 

The basic model only measures the growth of export, divided by the propensity of imports. Although export growth was relatively stable in Iceland in the tested period, the influence on the whole economy became smaller. This was due to the extremely large influx of capital. Although the estimate will fit for now, it will probably start to overestimate Icelandic economic growth in the short to medium term. 

The current account deficit will have to be eliminated. This can be done by lowering imports with stable exports, stable imports with higher exports or lowering imports while trying to expand exports. In all cases the effect will be that income growth will be far lower or even negative. The basic model may appear to be more accurate for this dataset, but it may not be more accurate in the future. 

Norway
Both the EM and the BHM underestimate economic growth in Norway by more than 0.6%. Looking at all the variables in the equations, there is no single reason why there is a relatively large deviation from the actual growth rate. The increase of capital outflows has had a dampening effect on the estimated growth rate. But when looking at the basic growth rate, without the current account imbalances, the estimated growth rate is even lower. We therefore need to look at the one variable that both these estimation methods have in common, which is the income elasticity of imports. An overestimation of this elasticity resulted in an underestimation of the income growth. The reason for the overestimation of the income elasticity of imports is not clear. A possible explanation could be that Norway, being a major oil exporter, somehow distorts the regression analysis from which the elasticities are derived. Further research should be done on this topic, because this could be a case where both estimations do not work. 

France
Both the EM and BHM underestimate the growth of France by 0.6 percent. The same problem that occurs in Norway also occurs in France. The estimation of the income elasticity of imports is too high. France is not an oil exporting country like Norway, so other reasons should be examined to find out why this overestimation occurs. In our tests the income elasticity of demand of France was the highest of all tested countries. A possible answer why the high income elasticity of demand does not translate into the actual growth figures could be the lack of openness. France is the second largest country tested in our data. Big countries tend to be less affected by outside factors because of having a big domestic sector for growth. This may be a reason why the growth estimation of France is off, but it does not answer the question why it is so far off in comparison with other big countries. If we look at the measure of openness by adding the import share of total income to the export share, total share of trade for France adds up to 41 percent when averaged over the 35 years of our dataset. This compares less favorably to the trade shares of Italy (46 percent) and UK (50 percent). It appears that a bigger measure of openness will significantly improve the relevancy of our estimation. Again further research should be carried out to investigate why the model does not work in the case of France. It may well be that with globalization and the resulting increased openness, this method of growth estimation will fit better in the future. 

[bookmark: _Toc382300579]4.6.2  Overestimation
The models overestimate growth for the following countries, Ireland, Germany, Denmark, Greece, Finland, Austria and Sweden. We will only discuss the results of countries with an overestimation larger than 0.5 %. 

Ireland
The largest overestimation the model has produced is for Ireland. This is a country with an exceptional economic track record. In the 30 years of tested data Ireland averaged a yearly economic growth of 0.47 percent. This is the largest growth average of all tested countries. Both the Extended Model and the Basic Model overestimated the growth by 1.5 and 1.1 percent. The cause of this overestimation is clearly the export volume effect (Table 2). The export volume effect comprises both the income elasticity of imports and the variable export growth. The actual export growth of Ireland is very high and the income elasticity of imports is relatively very low, resulting in a high export volume effect.

Figure 11 below gives us a hint why our estimate does not fit. The graph compares the balance of trade (exports minus imports) and the net current account. A more normal trend for countries would be that the current account follows the balance of trade in some form. In Ireland this is not the case. For the first 15 years the two lines follow each other’s movements, but in 1991 they begin to diverge. This divergence accelerates in the next 20 years and eventually there is a huge gap.

Figure 11: Current Account for Ireland 1975-2009 in billions of domestic currency

Although the balance of trade is positive, the current account is negative. To show how unusual this situation is, we have compared the data from Ireland with two countries of the same size such as Portugal and the Netherlands (Figs 11 and 12). 

The balance of trade and the current account of Portugal and the Netherlands track each other. The conclusion of this comparison is that one of the two other subsets that make up the current account has a very large impact on Ireland. 

One of these subsets is remittances, which are wages that are transferred from the country where a person works, to their domestic country. If the remittance balance is positive for a country, the country gets more money from nationals working abroad remitting money to their families back home, compared to foreigners working in the country which send back cash to their respective families. The difference between current account and trade balance could be because of remittances. This would mean that there had been a gigantic wave of immigrants who would start sending an increasing amount of cash back to their families. No doubt immigration to Ireland for work purposes has risen over the tested years. The size of the gap between the balance of trade and the current account it seems that it is highly unlikely that remittances  would have been the reason for the gap. 
. 
Figure 12: Current Account for Portugal 1975-2009 in billions of domestic currency


Figure 13: Current Account for the Netherlands 1975-2009 in billions of domestic currency

The other subset of the current account is the income account. This account tells us the balance of return on investments that enter and leave the country. This can consist of all kinds of income, such as interest on loans or profits from subsidiaries. An example being an American firm whose Irish subsidiaries’ profit will have a negative effect on income account. Capital in the form of rent is flowing out of the country.

During the 1980s and 1990s successive Irish governments have lowered the corporate tax rate in Ireland. This combined with Ireland being an English speaking nation made it a good place for American firms to locate their European businesses. Big companies like Google and Microsoft located their European headquarters in the country. 

The disproportionate number of large foreign firms in Ireland which deliver goods and services to the rest of Europe has a large impact on our estimate. The problem is that our model does not include these out-flowing profits. Normally the income balance does not play a significant role and exports and imports have a far larger effect on the income of a country. Income balance tends to move at the same rate as exports or imports. In economic terms we estimated that the revenue from exports of goods and services remain in the country and could be used to purchase imports. Capital gained by exports that is not used for imports is used to invest in other countries. This estimate is good for countries that do not have an exceptional sub-balance other than the trade balance. In Ireland though, the money gained from exporting goods and services cannot be used as capital for imports, because a large percentage of the firms that are involved in export are subsidiaries of foreign firms. A large share of the capital gained is diverted from Ireland and sent back to the global headquarters of the foreign firm. The actual capital that can be used for imports is far lower. This affects the growth estimation of our basic model severely as it does not factor in capital investments. 

Income from rents such as profits cannot be gained without investment. If we look at the Irish graph (Fig 10) and in particular at the balance of the current account we do not see it becoming negative until 2005. The balance of payments, which consist of the current and capital accounts, should always be in balance and thus zero. If the current account becomes negative, the capital account needs to be positive. The main driver of the  capital account is capital investment. This again has repercussion for our extended model, which does factor in capital investment, but in Ireland this effect does not show. Looking at Table 2, the real capital effect only adds 0.001 percent of additional national income growth, which can be explained by the fact that the firms locating to Ireland had low investment cost. Low capital investment usually takes place in industries that are service or labor oriented. Industries like IT need highly skilled workers but use relatively little capital in supplying their services. 

The Basic Harrod Model does not work for Ireland because it only focuses on exports and the relationship between national income and imports. The Extended Model includes two more effects, namely capital and the terms of trade. However, though it does incorporate capital flows, it does not include the profits that come with these investments. This is not a problem for countries in which the current account moves in the same way as the balance of trade and where the income balance is relatively small. Ireland, however, is dominated by large foreign firms and therefore a serious problem for our model. 

As can been seen in the following paragraphs, the situation in Ireland is not wholly comparable to the situations in other peripheral countries. Ireland seems not to have an competitive disadvantage, it does however appear to have undergone the classic Boom and Bust scenario. In the last few years before 2009, the current account becomes negative. This is not a problem for most countries with average growth, but Ireland was already growing at breakneck speed. This may be a sign that Ireland is borrowing itself into problems. The issue that Ireland may have had was that the internal economy (government, consumers and banks) grew faster than the amount of capital gained could cover. To address this demand the banks started to attract capital from abroad. When the financial crisis hit Ireland, it was too highly leveraged with private debt (banks and consumers) to survive on its own.

Germany
The Extended and Basic models have overestimated economic growth by 0.007 and  0.006 percent respectively. Looking at the data in Table 2, it is clear that the export volume effect, which consists of the growth of exports, the fraction of exports that covers imports and the income elasticity of imports, is the sole contributor to this overestimation. 

If we look at these inputs, there is no direct cause for the overestimation. The income elasticity of imports is slightly below the European average, but not in any way exceptional. Even if we doubted the estimate of the elasticity and changed it to fit the actual income growth, the elasticity would become quite a bit higher than average. The estimate of elasticity needed to let the model fit would be around the 2.7 mark.  The economic consequence of this would be that we would have underestimated the willingness of Germans to spend their capital on imported goods and services. This would give Germany one of the highest elasticity’s of all tested countries and would mean that the German population would have one of the highest tendencies to import with every extra dollar earned. This does not seem to be a realistic view of the German economy and therefore it is likely that the reason for the overestimation will not be found in the actual variables or parameters. From Figure 14, it is clear that Germany’s current account and the balance of trade have tracked each other over time and that the solution proposed for Ireland’s overestimation is not valid. It is considered far likelier that the Extended Model does not work for Germany because of a variable that may not be suited for this situation and that the problem lies in the way the growth of capital outflows and inflows is estimated.


Figure 14: Current Account for Germany 1975-2009 in billions of domestic currency

Figures 14 and 15 contain the data used to establish the extended model. The encountered problem was the estimation of the growth of the current account. This can be negative or positive, so that a simple growth equation will not work. We were therefore obliged to estimate growth of the current account by a regression analysis. The problem with doing this for Germany is that the current account balance was roughly in balance for almost 22 years (Fig. 14). After 2002, due to the large economic overhaul implemented by the government, export growth started to accelerate. The current account started to become a huge surplus (see also Fig. 15). 

The estimation of the current account growth rate through regression, in order to compute increase or decrease of the capital account, does not correspond to the actual acceleration that took place. In a very short time the German economy accumulated excess capital that was not domestically consumed. 

Figure 15: Key economic indicators for Germany, 1975-2009

If we look at the linear regression computed, the  is very low compared to the other tested countries. If we used the Basic Model to examine only the data between 1975 and 2002, i.e. before the boom in the current account surplus, we get a very different picture. The actual average growth of income and export between these years is 0.0245 and 0.057 respectively. If we divided this by the same elasticity we used in our normal testing, the Basic Model would estimate a growth of 0.027. This estimate is far better than both of our estimations for the years 1975 and 2009. 

The spike in the current account surplus after 2002 is not visible in our results. Ideally, if a country has a large current account surplus, the real capital flow effect would have a negative effect on the total estimation, compensating for the capital that is not used domestically. By using linear regression we severely underestimated the current account surplus and therefore the net capital outflows. The total effect on the extended estimation is that there is an overestimation. 

The same problem could occur with other countries, but a particular circumstance contributes to the fact that Germany is influenced far more by this problem than other tested countries. The first is that the linear model does not fit the actual data, resulting in a low . By itself this is not a serious issue, because the current account could be of minimal influence on the overall growth estimation. With Germany this is not the case. The current account surplus and therefore the capital account deficit become exceedingly large in a very short time frame. This makes the misinterpretation of the current account growth rate a big issue, distorting the results.

Denmark
The Extended and Basic Models overestimate the growth of Denmark by 0.007 and 0.006 percent respectively. Figure 16 below shows the same unusual situation as in Ireland.  

Figure 16: Current Account for Denmark 1975-2009 in billions of domestic currency

In the table below we can see how large the effect is on all tested countries. These values provide an average of how much of the total economy is affected by the difference in current account and balance of trade. 
	Country
	Difference between current account and trade balance and effect on total economy

	Austria
	0.00337

	Belgium
	0.020969

	Denmark
	0.051797

	Finland
	0.000298

	France
	-0.00199

	Germany
	0.000343

	Greece
	-0.03529

	Iceland
	0.026972

	Ireland
	0.061379

	Italy
	0.017723

	Netherlands
	0.019853

	Norway
	0.119947

	Portugal
	-0.01008

	Spain
	0.031285

	Sweden
	-0.0074

	Switzerland
	-0.03691

	Uk
	0.011791



Table 5.  Average percentage of total economy affected by difference in current account and balance of trade.

In the case of Denmark the value is 0.0518. This value means that our estimate wrongly incorporated a value that equals 5.18 percent of the total economy. The reason is that this model did not take into account the large effects other components of the current account except the trade balance could have on the total economy. Some of the export capital earned is directed away to foreign countries and cannot be used in the domestic economy. Ireland had a clear reason why this difference occurs. The problem in Denmark is more difficult to pinpoint. The graph in Figure 17 tells us that over time the current account and the balance of trade started to converge again. This is the exact opposite to the problem in Ireland. 

Figure 17: Key economic indicators for Germany. 1975-2009 base level 100.

Greece
Both the Basic and Extended models overestimate the income growth of Greece. Before analyzing the country further. it is necessary to state that the statistical data from Greece may not be completely reliable. Over the last few years it has been disclosed that at least for the last income growth. the figures used have been incorrectly represented by the Greek authorities. This may also be the case for all variables like exports and imports. Knowing this makes the Greek data used in the estimate slightly suspect. diminishing the chances that an analysis of the results will provide greater insight in the functioning of the model. We will therefore not extensively discuss the functioning of the model in the case of Greece. 

The overestimation of Greece is quite large. The Extended Model is off by 0.06. while the Basic Model is off by 0.08. The reason for this is not completely clear. The measure of openness shows that for a small country the economy is relatively closed (Table 6). This is borne out by the income elasticity of imports/demand data in Table 4. Greece’s elasticity is actually the lowest of all the analyzed countries. which influences the test results because the given estimation does not use any domestic components except for domestic price levels in the REER. The domestic component of Greek economy is larger than the combined imports and exports. which limits the power of the estimation. However. accepting this situation makes it possible to still touch upon some statements that can be made on Greece’s economy. 
	Country
	Measure Of Openess

	Austria
	0.796291

	Belgium
	1.339063

	Denmark
	0.747423

	Finland
	0.592958

	France
	0.430883

	Germany
	0.534409

	Greece
	0.488107

	Iceland
	0.76865

	Ireland
	1.227679

	Italy
	0.465337

	Netherlands
	1.083827

	Norway
	0.784807

	Portugal
	0.550895

	Spain
	0.445467

	Sweden
	0.705984

	Switzerland
	0.67338

	Uk
	0.478677



Table 6.  Measure of Openness for the 17 countries analyzed in this study

The first noticeable thing is how unproductive the domestic economy is. Assuming that the export. import and current account figures are correct. we can conclude that despite the big inflow of capital and relatively good export growth rate. the actual income growth performs relatively poorly. It becomes clear that this inflow is not used on imports by looking at the income elasticity of imports. The other insight is that this capital is not used in a productive way by the overestimation of the Basic Model. which essentially reflects the maximum growth rate Greece could have had. The capital inflow is circulated in the domestic economy without leading to actual growth. This could have a number of reasons. such as very high costs of non-tradable goods and services. which are related to the domestic price level used in the REER. Some of these non-tradable goods have a bigger effect on consumers than they do on exporters. the prime example being of course a country’s government. A government has more influence on the domestic economy than on foreign demand. A few examples of government services which could be inefficient (and thus costly) are healthcare and schooling. 

There may be one other explanation for the overestimation of the Greek economy: the country has one of the highest instances of unaccounted economic activity. This share of the black economy is not accounted for in the actual income growth and it may be that by accounting for this. our estimation would be more in line with real growth of the economy. 

Figure 18: Current Account for Greece 1975-2009 in billions of domestic currency

Figure 19: Key economic indicators for Greece. 1975-2009. in billions of domestic currency

[bookmark: _Toc382300580]4.6.3  Extended+ Model
The problem of over/under estimation can be reduced by adding another parameter to the extended model. which includes remittances and the income balance (which shows profits or return on investment). 

Old equation:    	eqn 4
	
New equation: 	eqn 5

The parameter  expresses the fraction of exports that can be used in the domestic economy. 

Equation 5 can be rewritten as:  


Or:



If the  sign is larger than 1. the income balance and remittances have a positive effect on the economy. if it is smaller. it will have a negative effect on the economy.

Figure 20 below shows the difference between the new Extended+ model and the old Extended model. The improvement made to the model is the added effects the other subsets of the current account (except the trade balance) can have on the economy. It was previously stated that often capital earned on exports is not used in the domestic economy. It is with increasing frequency that. in this globalizing world. profits are sent to the mother company residing in a foreign country. Remittances of foreign workers can be seen as capital lost to the domestic country. This effect works both ways however: a country can have a large number of firms operating abroad and receive a positive effect on its domestic economy from the profits these firms make in foreign countries. Remittances can also have a positive effect when a country has a large number of workers working abroad. The new extended + model works better for most countries (Fig.17).

Figure 20: Comparison of the difference between estimated and actual economic growth for the Extended+ and Extended Models

[bookmark: _Toc382300581]4.6.4 Peripheral Countries
One question this research aims to answer is if it is possible to understand the divergence in economic growth rates between core and peripheral countries in Europe. We have already discussed a few of these peripheral countries like Ireland. Iceland and Greece in previous sections. Before we make an overall conclusion. we will need to review a few peripheral countries that were not discussed previously. 

Spain 
Spain has been one of the countries that were hardest hit by the financial and debt crisis. Looking at our results (Table 2). the first problem in Spain’s economy is the relatively big inflow of capital. which added 0.003 to the overall income growth. Although not a large number in itself. we need to keep in mind that this is an average over 35 years. In the graph below can be see that from the year 1998 onwards an extreme divergence occurred in Spain between the level of import and the level of export. which led to the deterioration of the country’s current account. Although the average in our estimation of the influence of capital is only 0.003. most of the capital flowed into Spain only after 1998 when foreign investors started to put in their money hoping for a share in the booming Spanish economy. This influx of capital created all kind of side effects. but the effect on the Spanish property market would leave a lasting impact. The Spanish housing market was one of the most lucrative markets in Europe and. with the added effect of foreign buyers looking for a second home. there seemed to be no end to the boom.

Figure 21: Current Account for Spain. 1975-2009 in billions of domestic currency

When the Financial Crisis occurred in 2007. investors started to retract their invested capital. leading to a sharp decrease in overall liquidity. When liquidity decreases. banks are the first entities to feel the impact and with banks in bad shape. the overall economy will start to suffer. House prices fell almost as fast as they had soared just a few years earlier. The relevance to our model is that eventually these capital inflows need to be paid back by Spain and that this would always have a damaging effect in the short term. The economy was devastated. not by capital outflows. but by the short timespan in which these outflows occurred. 

There may be an additional reason why Spain was hit so hard by the crisis. The best way to invest foreign capital is on investments that add value to the overall economy. Although some foreign capital was used on infrastructure. it may be that a large part of capital was squandered on projects with little added  value. 

As explained previously. the effects of having a positive terms of trade are ambiguous on the economy of a country. On the one hand it increases the real wage for the inhabitants. so the Spanish population became richer and therefore could buy more foreign imports. On the other hand it made the Spanish goods less competitive in relationship with foreign goods.  

In this paper we used the Real Effective Exchange Rate to measure the competitiveness of a country. The REER. however. does not measure real wage. but incorporates it implicitly and therefore you can say with some certainty that when the terms of trade effect is positive. the real wages became higher. There is though one important factor the REER also incorporates implicitly and that is productivity growth. When a country’s wage growth equals its productivity growth. the domestic element of the REER will not change. Spain in other words started to pay their workers more without gaining more productivity. Apart from the domestic element in the REER. there is also the foreign element. If the domestic element stays the same. the foreign element needs to become lower. In Spain’s case this would mean that all major trading partners should have decreased their wages or increased their productivity. As the foreign element is a bundled index of at least 20 countries. the second option seems to be the least likely. 

The ultimate effect on the Spanish economy was that. when the foreign capital was pulled out. the exports were not competitive enough to fill the gap. The subsequent balancing of the Current Account could only be achieved through reduction of imports. which had a big negative effect on income growth. This is why Spain was hit so hard. The model we used to do our growth estimations is called the balance of payments constraint model (BPCM). meaning that in the long run it is not possible for a country to have a sustained current account deficit. There is no better example of this than Spain.  

Figure 22: Trade and income for Spain. 1975-2009. in billions of domestic currency

One final topic remaining for discussion is the relationship between a negative current account and the positive terms of trade effect. Does a current account deficit lead to higher prices of domestic tradable goods and services? Or do higher prices of domestic goods lead to more import growth and lower export growth. There may be several answers to this question. but we have focused on a demand induced growth model. 

The single determinant of sustainable income growth in Thirlwall’s Theory (1979) is export. In other words the single economic driver for an economy to grow in the long run is foreign demand for products made in the domestic economy. Using this theory we can also interpret the causal relationship between the terms of trade and export volume effect. Net capital inflows in our theory are the reason why real domestic prices rise. This can be done either by a government increasing its’ spending and financing the resulting budget deficit by attracting capital from abroad or by the demand of the private sector for investment and the subsequent reaction by foreign investors in search of high yields. Both cases are not sustainable in the long run. as debt is accumulated. but they are possible and have been accounted for in our model. There is though one other way that prices could rise without capital inflows. This is by expansion of the monetary policy by a Central Bank. We discard this last option in this thesis. because the countries in this study have had a common monetary policy in numerous forms. The extent of the integration varies from country to country and therefore we did not incorporate this in the model.  

Portugal
If we look at the results from the Extended Model for Portugal. at first glance there are some similarities with our Spanish estimate (Table 2). The Real Capital Effect adds 0.003 to overall income growth. 

Figure 23: Current Account for Portugal. 1975-2009 in billions of domestic currency

Figure 23 shows that Portugal accumulated a big current account deficit in the years after 1995. resulting in the same economic problems as those discussed for Spain. There is however one difference that can be highlighted based on the model estimation results. The terms of trade parameter for Portugal is flat in our estimation (Fig.24). This is somewhat peculiar. as it would be expected that if Portugal gained such a competitive advantage over its neighbor Spain its current account deficit would not be as big. This may be because the foreign component in the REER is a weighted average of the price level of major trading partners and could be the reason why Portugal does not show any terms of trade increase. It may be that Portugal exports and imports such a large percentage of its goods to and from Spain. that it is heavily influenced by circumstances in Spain. Portugal could be as uncompetitive as Spain. but because the share of trade between the two countries is so big. the REER effectively only compares Portugal with Spain and the REER would not say much on the overall competitiveness of the economy of Portugal. If the value is 0.0 for example it may be that it only tells us that the Portuguese economy has not become more uncompetitive then the economy of Spain.  

This is one of the downsides of working with weighted averages and the REER therefore may not be the best variable to measure the competiveness of an economy. If we had taken another variable. such as real wage. our estimate of Portugal’s income growth would possibly not have underestimated the actual growth rate. The Extended Model undershoots the actual growth. but the Basic Model is exactly right. This means that in the long run our estimation with the balance of payments constraint is correct. If the Theory of Thirlwall (1979) holds and the long term current account balance equates near zero and we discard competitiveness. we have correctly estimated the actual growth of Portugal. 
.
Figure 24: Trade and Income for Portugal. 1975-2009. in billions of domestic currency

Italy
The Extended Model and Basic Model underestimated economic growth in Italy by 0.001 and 0.003 respectively (Table 2). Both the actual income growth and our estimation show that in the past decades the growth in the Italian economy has been sluggish. The reason for this is that the export growth in Italy has been the lowest in all countries tested (Table 7). This may be caused by adverse terms of trade effects. which. although they added 0.003 to overall income growth. may also have severely hurt the competitiveness of Italian export goods. 

We have mentioned the ambiguous relationship between income and terms of trade previously and have stated that it is difficult on the basis of our evidence to conclude if this is a positive or negative relationship. Spain. for example. combined a positive terms of trade effect with an accelerating import growth. Although not sustainable in the long term. there was a positive effect on the overall economy in the short term. Italy however. seems not to have had any positive effect on their overall economy from increased terms of trade. It also seems that the terms of trade did not affect the current account balance (Figs 25 and 26). 

Figure 25: Current Account for Italy. 1975-2009 in billions of domestic economy

A possible explanation could be that Italians faced increased cost of non tradable services. It is commonly known that the average age of workers in Italy is one of the highest in Europe. It may be that the increased terms of trade could not be used for consumption. but instead was needed to pay the increasing burden of the pension system. Another reason could be that successive Italian governments tried to balance the budget by increasing taxes instead of curbing spending. 

Figure 26: Trade and Income for Italy. 1975-2009. in billions of domestic currency

















	Countries
	Export Growth

	Austria
	0.052012278

	Belgium
	0.041009276

	Denmark
	0.050481218

	Finland
	0.060805783

	France
	0.043911785

	Germany
	0.054742872

	Greece
	0.050843764

	Iceland
	0.047505544

	Ireland
	0.094427391

	Italy
	0.037479311

	Netherlands
	0.050019067

	Norway
	0.041795131

	Portugal
	0.059806956

	Spain
	0.061258563

	Sweden
	0.049752672

	Switzerland
	0.040994471

	UK
	0.039467796
















Table 7.  Export Growth for the 17 countries analysed in this study


5. [bookmark: _Toc382300582]Conclusions
The conclusion for the first hypothesis is that the balance of payments constraint model has varying validity in estimating economic growth for the 17 European countries tested. It works well for some countries. but not for others. The Extended Model seems to work better for the so-called core countries. An even better fit was achieved by the Extended+ Model i.e; if a Return on Capital related term is added to the Extended Model. it appears that the difference between the estimates and the actual income growth are small enough for most countries to conclude that the model has reasonable validity.
The Extended and the Extended+ model do not seem to work so well for some peripheral economies. One problem encountered with peripheral economies has been that the timeframe chosen did not suit the model. The extreme nature of the recession at the tail end of our data (2007. 2008 and 2009) distorts the input into the model. 
It is clear that the Basic Model works better in the long term than it does in the short and medium term.  The addition of extra variables to this model improves the estimation power for the medium term period such as the 35 years we have tested. To estimate growth in the short term. this model needs improvement. because it lacks any lagging effects that usually do occur in actual economies. 
The conclusion for the second hypothesis is that the Extended Model gives a good insight in the difference in nature of the economies of the 17 European countries investigated. but that it can only be answered on an individual country basis and not in a general sense. Each Peripheral Country has its own specific and very different economic problems. These special differences in the nature of the problems encountered by peripheral economies provide no solutions to the quest to determine why the divergence of economic growth between the European Core and Periphery took place. The only conclusion that can be made is that the peripheral economies were affected far worse by the financial crisis and its aftermath. than the core countries.   
The summary of this thesis is that the Theory of Thirlwall on the Balance of Payment Constraint works better for long timespan estimations. The model. however. needed to be improved on for short to medium timespan estimations. This we have done by using the Extended Model and the Extended+ Model. Our timeframe of 35 years suits both of the latter better then the Basic Model. Estimations on shorter timeframes than 35 years need to have additional lags and variables added to the model. 
The model did however give us a very good insight into the nature of the economies of the 17 European countries tested. It is a very useful tool for analyzing economic growth in individual countries. Although it did not give us an exact answer to our second question. it did give us a good insight into the problems which face the European economies.  
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[bookmark: _Toc382300585]A: Regressions
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(AUSTRIAINCOME)
	2.031879
	0.049658
	40.91733
	0

	LOG(AUSTRIAREER)
	-0.455154
	0.221797
	-2.052124
	0.0487

	C
	-25.59021
	1.151888
	-22.21589
	0

	MA(1)
	0.963831
	0.022002
	43.80587
	0

	 
	 
	 
	 
	 

	R-squared
	0.996395
	Mean dependent var
	24.84012

	Adjusted R-squared
	0.996046
	S.D. dependent var
	0.473665

	S.E. of regression
	0.029785
	Akaike info criterion
	-4.082388

	Sum squared resid
	0.027502
	Schwarz criterion
	-3.904634

	Log likelihood
	75.44179
	Hannan-Quinn criter.
	-4.021028

	F-statistic
	2855.782
	Durbin-Watson stat
	2.075693

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted MA Roots
	-0.96
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(BELGIUMINCOME)
	2.088687
	0.096133
	21.72712
	0

	LOG(BELGIUMREER)
	0.149376
	0.118572
	1.259791
	0.2178

	C
	-29.59902
	2.58387
	-11.45531
	0

	AR(1)
	0.826833
	0.12381
	6.678242
	0

	MA(1)
	-0.387072
	0.245253
	-1.578254
	0.1254

	 
	 
	 
	 
	 

	R-squared
	0.996487
	Mean dependent var
	25.55327

	Adjusted R-squared
	0.996003
	S.D. dependent var
	0.426703

	S.E. of regression
	0.026979
	Akaike info criterion
	-4.252498

	Sum squared resid
	0.021107
	Schwarz criterion
	-4.028033

	Log likelihood
	77.29246
	Hannan-Quinn criter.
	-4.175949

	F-statistic
	2056.552
	Durbin-Watson stat
	1.767444

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.83
	 
	 
	 

	Inverted MA Roots
	0.39
	 
	 
	 




	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(DENMARKINCOME)
	2.035295
	0.343424
	5.926484
	0

	LOG(DENMARKREER)
	-0.509369
	0.192076
	-2.651913
	0.0128

	C
	383.2282
	984096.7
	0.000389
	0.9997

	AR(1)
	0.99997
	0.072759
	13.74367
	0

	MA(1)
	0.201768
	0.209051
	0.965159
	0.3424

	 
	 
	 
	 
	 

	R-squared
	0.995903
	Mean dependent var
	26.56093

	Adjusted R-squared
	0.995338
	S.D. dependent var
	0.505426

	S.E. of regression
	0.034509
	Akaike info criterion
	-3.760131

	Sum squared resid
	0.034536
	Schwarz criterion
	-3.535667

	Log likelihood
	68.92223
	Hannan-Quinn criter.
	-3.683582

	F-statistic
	1762.452
	Durbin-Watson stat
	1.972025

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	1
	 
	 
	 

	Inverted MA Roots
	-0.2
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(FINLANDINCOME)
	2.051959
	0.100837
	20.34917
	0

	LOG(FINALANNDREER)
	-0.227246
	0.096348
	-2.358587
	0.0253

	C
	-26.99326
	2.614051
	-10.32622
	0

	AR(1)
	0.827639
	0.058385
	14.17551
	0

	MA(1)
	-0.302779
	0.187992
	-1.610595
	0.1181

	 
	 
	 
	 
	 

	R-squared
	0.99639
	Mean dependent var
	24.09408

	Adjusted R-squared
	0.995893
	S.D. dependent var
	0.496794

	S.E. of regression
	0.031839
	Akaike info criterion
	-3.921175

	Sum squared resid
	0.029399
	Schwarz criterion
	-3.69671

	Log likelihood
	71.65997
	Hannan-Quinn criter.
	-3.844626

	F-statistic
	2001.284
	Durbin-Watson stat
	1.867239

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.83
	 
	 
	 

	Inverted MA Roots
	0.3
	 
	 
	 

	




	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(GREECEINCOME)
	1.578028
	0.528158
	2.987794
	0.0061

	LOG(GREECEREER)
	-0.39558
	0.297931
	-1.327756
	0.1958

	C
	-14.20559
	13.7282
	-1.034774
	0.3103

	AR(1)
	0.901835
	0.07672
	11.75483
	0

	MA(1)
	0.302598
	0.257655
	1.17443
	0.2509

	 
	 
	 
	 
	 

	R-squared
	0.990294
	Mean dependent var
	24.14864

	Adjusted R-squared
	0.988801
	S.D. dependent var
	0.525397

	S.E. of regression
	0.055601
	Akaike info criterion
	-2.794551

	Sum squared resid
	0.080377
	Schwarz criterion
	-2.563263

	Log likelihood
	48.31554
	Hannan-Quinn criter.
	-2.719157

	F-statistic
	663.1924
	Durbin-Watson stat
	1.636038

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.9
	 
	 
	 

	Inverted MA Roots
	-0.3
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(GERMANYINCOME)
	2.111249
	0.272251
	7.754792
	0

	LOG(GERMANYREER)
	-0.01405
	0.11474
	-0.122454
	0.9034

	C
	189.1726
	498317.5
	0.00038
	0.9997

	AR(1)
	0.999972
	0.063211
	15.81952
	0

	MA(1)
	0.467443
	0.177941
	2.626962
	0.0136

	 
	 
	 
	 
	 

	R-squared
	0.99792
	Mean dependent var
	26.77836

	Adjusted R-squared
	0.997633
	S.D. dependent var
	0.507963

	S.E. of regression
	0.024713
	Akaike info criterion
	-4.427883

	Sum squared resid
	0.017712
	Schwarz criterion
	-4.203418

	Log likelihood
	80.274
	Hannan-Quinn criter.
	-4.351334

	F-statistic
	3478.127
	Durbin-Watson stat
	1.935804

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	1
	 
	 
	 

	Inverted MA Roots
	-0.47
	 
	 
	 

	









	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(ICELANDINCOME)
	1.535787
	0.137621
	11.15954
	0

	LOG(ICELANDREER)
	0.801989
	0.118217
	6.784022
	0

	C
	-19.17179
	3.771785
	-5.082947
	0

	AR(1)
	0.771812
	0.106182
	7.268771
	0

	 
	 
	 
	 
	 

	R-squared
	0.984647
	Mean dependent var
	26.00105

	Adjusted R-squared
	0.983058
	S.D. dependent var
	0.393343

	S.E. of regression
	0.051197
	Akaike info criterion
	-2.993043

	Sum squared resid
	0.076014
	Schwarz criterion
	-2.811648

	Log likelihood
	53.38521
	Hannan-Quinn criter.
	-2.932009

	F-statistic
	619.9495
	Durbin-Watson stat
	1.947782

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.77
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(IRELANDINCOME)
	1.621527
	0.03829
	42.34804
	0

	LOG(IRELANDREER)
	-0.296929
	0.15457
	-1.921001
	0.0646

	C
	-14.71858
	0.888093
	-16.57324
	0

	AR(1)
	0.53447
	0.159423
	3.352531
	0.0022

	 
	 
	 
	 
	 

	R-squared
	0.997319
	Mean dependent var
	24.34352

	Adjusted R-squared
	0.997041
	S.D. dependent var
	0.832279

	S.E. of regression
	0.045272
	Akaike info criterion
	-3.239051

	Sum squared resid
	0.059437
	Schwarz criterion
	-3.057656

	Log likelihood
	57.44433
	Hannan-Quinn criter.
	-3.178017

	F-statistic
	3595.371
	Durbin-Watson stat
	1.98093

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.53
	 
	 
	 

	

	
	
	
	




	
Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(ITALYINCOME)
	2.35893
	0.064705
	36.4566
	0

	LOG(ITALYREER)
	-0.205327
	0.123267
	-1.665706
	0.1058

	C
	-38.23676
	1.613597
	-23.69661
	0

	MA(1)
	0.591253
	0.152464
	3.877996
	0.0005

	 
	 
	 
	 
	 

	R-squared
	0.992342
	Mean dependent var
	25.98784

	Adjusted R-squared
	0.991601
	S.D. dependent var
	0.46643

	S.E. of regression
	0.042746
	Akaike info criterion
	-3.359864

	Sum squared resid
	0.056644
	Schwarz criterion
	-3.18211

	Log likelihood
	62.79763
	Hannan-Quinn criter.
	-3.298504

	F-statistic
	1339.054
	Durbin-Watson stat
	1.627976

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted MA Roots
	-0.59
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(NETHERLANDSINCOME)
	2.148148
	0.145416
	14.77245
	0

	LOG(NETHERLANDSREER)
	0.047985
	0.112895
	0.425039
	0.6739

	C
	-31.40356
	4.01105
	-7.829262
	0

	AR(1)
	0.893869
	0.096165
	9.295128
	0

	MA(1)
	-0.204288
	0.24308
	-0.840414
	0.4076

	 
	 
	 
	 
	 

	R-squared
	0.998678
	Mean dependent var
	25.79233

	Adjusted R-squared
	0.998495
	S.D. dependent var
	0.527115

	S.E. of regression
	0.020448
	Akaike info criterion
	-4.806776

	Sum squared resid
	0.012126
	Schwarz criterion
	-4.582311

	Log likelihood
	86.71519
	Hannan-Quinn criter.
	-4.730227

	F-statistic
	5474.874
	Durbin-Watson stat
	1.933774

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.89
	 
	 
	 

	Inverted MA Roots
	0.2
	 
	 
	 

	
	
	
	
	




	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(NORWAYINCOME)
	1.947462
	0.560736
	3.473048
	0.0016

	LOG(NORWAYREER)
	0.560465
	0.307142
	1.824774
	0.0784

	C
	-30.35802
	16.16537
	-1.877966
	0.0705

	AR(1)
	0.897041
	0.058158
	15.4243
	0

	MA(1)
	0.21517
	0.198827
	1.082201
	0.2881

	 
	 
	 
	 
	 

	R-squared
	0.982972
	Mean dependent var
	26.52278

	Adjusted R-squared
	0.980624
	S.D. dependent var
	0.359455

	S.E. of regression
	0.050036
	Akaike info criterion
	-3.017111

	Sum squared resid
	0.072603
	Schwarz criterion
	-2.792646

	Log likelihood
	56.29089
	Hannan-Quinn criter.
	-2.940562

	F-statistic
	418.5303
	Durbin-Watson stat
	1.980438

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.9
	 
	 
	 

	Inverted MA Roots
	-0.22
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(PORTUGALINCOME)
	2.156725
	0.037929
	56.86174
	0

	LOG(PORTUGALREER)
	0.538067
	0.092048
	5.845503
	0

	C
	-32.94654
	0.823833
	-39.99176
	0

	MA(1)
	0.417408
	0.158941
	2.626182
	0.0133

	 
	 
	 
	 
	 

	R-squared
	0.996821
	Mean dependent var
	23.96108

	Adjusted R-squared
	0.996514
	S.D. dependent var
	0.677037

	S.E. of regression
	0.039976
	Akaike info criterion
	-3.493867

	Sum squared resid
	0.04954
	Schwarz criterion
	-3.316113

	Log likelihood
	65.14268
	Hannan-Quinn criter.
	-3.432507

	F-statistic
	3240.43
	Durbin-Watson stat
	1.937081

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted MA Roots
	-0.42
	 
	 
	 

	
	
	
	
	




	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(SPAININCOME)
	2.792315
	0.265571
	10.51439
	0

	LOG(SPAINREER)
	0.229925
	0.166054
	1.384638
	0.1767

	C
	-51.07749
	7.099382
	-7.194639
	0

	AR(1)
	0.84704
	0.139395
	6.076556
	0

	MA(1)
	0.670817
	0.16687
	4.020008
	0.0004

	 
	 
	 
	 
	 

	R-squared
	0.997632
	Mean dependent var
	25.26629

	Adjusted R-squared
	0.997305
	S.D. dependent var
	0.829658

	S.E. of regression
	0.043069
	Akaike info criterion
	-3.316957

	Sum squared resid
	0.053794
	Schwarz criterion
	-3.092492

	Log likelihood
	61.38826
	Hannan-Quinn criter.
	-3.240408

	F-statistic
	3054.114
	Durbin-Watson stat
	1.970508

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.85
	 
	 
	 

	Inverted MA Roots
	-0.67
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(SWEDENINCOME)
	2.065416
	0.104745
	19.71843
	0

	LOG(SWEDENREER)
	0.164083
	0.07978
	2.05668
	0.0488

	C
	-32.07915
	3.086395
	-10.39373
	0

	AR(1)
	0.556291
	0.170547
	3.2618
	0.0028

	MA(1)
	0.701802
	0.145881
	4.810779
	0

	 
	 
	 
	 
	 

	R-squared
	0.994606
	Mean dependent var
	27.09846

	Adjusted R-squared
	0.993862
	S.D. dependent var
	0.438622

	S.E. of regression
	0.034364
	Akaike info criterion
	-3.768535

	Sum squared resid
	0.034247
	Schwarz criterion
	-3.54407

	Log likelihood
	69.0651
	Hannan-Quinn criter.
	-3.691986

	F-statistic
	1336.804
	Durbin-Watson stat
	2.168301

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.56
	 
	 
	 

	Inverted MA Roots
	-0.7
	 
	 
	 

	




	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(SWITZERLANDINCOME)
	2.269666
	0.147861
	15.35002
	0

	LOG(SWITZERLANDREER)
	0.237686
	0.121451
	1.957052
	0.06

	C
	-36.04473
	3.916796
	-9.202604
	0

	AR(1)
	0.596025
	0.133309
	4.471
	0.0001

	MA(1)
	0.491836
	0.160052
	3.072979
	0.0046

	 
	 
	 
	 
	 

	R-squared
	0.99596
	Mean dependent var
	25.49424

	Adjusted R-squared
	0.995402
	S.D. dependent var
	0.421962

	S.E. of regression
	0.028611
	Akaike info criterion
	-4.134976

	Sum squared resid
	0.02374
	Schwarz criterion
	-3.910511

	Log likelihood
	75.29459
	Hannan-Quinn criter.
	-4.058427

	F-statistic
	1787.176
	Durbin-Watson stat
	1.865997

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted AR Roots
	0.6
	 
	 
	 

	Inverted MA Roots
	-0.49
	 
	 
	 

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	 
	 
	 
	 
	 

	LOG(UKINCOME)
	2.132168
	0.024668
	86.4363
	0

	LOG(UKREER)
	0.143989
	0.061315
	2.348339
	0.0254

	C
	-33.16494
	0.616656
	-53.78193
	0

	MA(1)
	0.428756
	0.169373
	2.531431
	0.0166

	 
	 
	 
	 
	 

	R-squared
	0.998312
	Mean dependent var
	25.8786

	Adjusted R-squared
	0.998149
	S.D. dependent var
	0.546025

	S.E. of regression
	0.023493
	Akaike info criterion
	-4.557044

	Sum squared resid
	0.017109
	Schwarz criterion
	-4.37929

	Log likelihood
	83.74826
	Hannan-Quinn criter.
	-4.495683

	F-statistic
	6111.995
	Durbin-Watson stat
	1.909994

	Prob(F-statistic)
	0
	 
	 
	 

	 
	 
	 
	 
	 

	Inverted MA Roots
	-0.43
	 
	 
	 



	
	
	
	





[bookmark: _Toc382300586]B:  Capital Account calculations
	Column1
	Slope
	Totaldifference between first and last observation date
	Average growth rate of capital balance

	Austria
	272710997.5
	8747069167
	0.031177414

	Belgium
	-
	-
	-

	Denmark
	2328743322
	60779595862
	0.038314558

	Finland
	375221161.3
	7496742253
	0.050051229

	France
	83675430.07
	-32284608511
	0.002591806

	Germany
	3019458472
	1.31751E+11
	0.022917973

	Greece
	-661643397.1
	-21905388184
	-0.030204596

	Iceland
	-4236380976
	-82263147543
	-0.05149792

	Ireland
	-86126187.89
	-4048865804
	-0.021271683

	Italy
	-535503169.5
	-25665158352
	-0.020864986

	Netherlands
	966919768.9
	19550221564
	0.049458251

	Norway
	11099729021
	2.93424E+11
	0.037828272

	Portugal
	-524166909.9
	-16867125328
	-0.031076244

	Spain
	-2039557287
	-45985145457
	-0.044352524

	Sweden
	8358109547
	2.15716E+11
	0.03874584

	Switzerland
	1814877769
	35442210562
	0.051206675

	Uk
	-981022362.9
	-15599148709
	-0.062889481

	
	
	
	

	
	
	
	














[bookmark: _Toc382300587]C: Proportions of  θ and τ

	Countries
	Average proportion of imports financed by export (θ)
	average proportion of imports financed by capital (τ)

	Austria
	0.971897351
	0.028102649

	Belgium
	
	

	Denmark
	0.986099833
	0.013900167

	Finland
	0.975012121
	0.024987879

	France
	1.005621489
	-0.005621489

	Germany
	1.037452657
	-0.037452657

	Greece
	0.732272274
	0.267727726

	Iceland
	0.770395511
	0.229604489

	Ireland
	0.936394579
	0.063605421

	Italy
	0.974965651
	0.025034349

	Netherlands
	1.057215925
	-0.057215925

	Norway
	1.060041679
	-0.060041679

	Portugal
	0.779798347
	0.220201653

	Spain
	0.866229002
	0.133770998

	Sweden
	1.012443829
	-0.012443829

	Switzerland
	1.269523877
	-0.269523877

	Uk
	0.949561151
	0.050438849



Iceland	Greece	Portugal	Spain	Uk	Average	Austria	Denmark	Finland	Ireland	Italy	Belgium	France	Sweden	Germany	Norway	Netherlands	Switzerland	1.2	0.8	0.70000000000000095	0.6000000000000012	0.3000000000000001	0.12000000000000002	0.1	0.1	0.1	0.1	0.1	0	0	0	-0.1	-0.2	-0.3000000000000001	-1.4	Ireland	Iceland	Finland	Germany	Sweden	Austria	Netherlands	Denmark	Average	Greece	Portugal	Norway	Switzerland	Uk	France	Italy	Spain	Belgium	4.8	3.4	2.9	2.7	2.7	2.4	2.4	2.2999999999999998	2.2200000000000002	2.2000000000000002	2.2000000000000002	2.1	2	1.7	1.4	1.3	1.2	1.0000000000000004E-2	Spain	Ireland	Switzerland	Italy	Greece	Norway	Austria	Denmark	Average	Netherlands	Belgium	France	Portugal	Finland	Germany	Uk	Sweden	Iceland	1.9000000000000001	1	0.8	0.6000000000000012	0.4	0.4	0.3000000000000001	0.3000000000000001	0.25	0.2	0.1	0.1	0.1	0	0	0	-0.5	-1.5	Ireland	Iceland	Finland	Sweden	Germany	Greece	Portugal	Austria	Denmark	Netherlands	average	Norway	Uk	France	Spain	Italy	Switzerland	Belgium	4.9000000000000004	4.1000000000000005	3	2.7	2.6	2.6	2.5	2.4	2.2999999999999998	2.2999999999999998	2.2999999999999998	1.9000000000000001	1.9000000000000001	1.4	1.4	1.3	1.3	0	Difference between actual and estimates
estimate-actual	Austria	Belgium	Denmark	Finland	France	Germany	Greece	Iceland	Ireland	Italy	Netherlands	Norway	Portugal	Spain	Sweden	Switzerland	Uk	3.9507097468730219E-3	6.8604913307046518E-3	4.9732988715942934E-3	-6.1555481700845717E-3	7.1576561727509716E-3	8.2054499668012849E-3	-1.2190460089065203E-2	1.5872450455600703E-2	-4.4095425538019119E-4	1.1327178000490505E-3	-5.56720751862445E-3	-1.2578427895607405E-3	2.8128986678477301E-3	2.4350438545200702E-3	3.7273927663080326E-3	-3.1172735655757709E-3	basic-actual	Austria	Belgium	Denmark	Finland	France	Germany	Greece	Iceland	Ireland	Italy	Netherlands	Norway	Portugal	Spain	Sweden	Switzerland	Uk	2.868113544820181E-3	-1.0189861974785504E-3	5.4623357105471415E-3	5.0403717544786533E-3	-6.4913912119167021E-3	6.3180711084422515E-3	8.5994817115194726E-3	-1.9496608347672809E-3	1.1594773272961004E-2	-2.8757916798887E-3	8.7383337839727981E-5	-8.1140616962219227E-3	2.00974012125408E-4	-4.1038105625881604E-3	4.8639957051492102E-3	1.7937138964048804E-3	-3.4693762288266418E-3	REER	2002	2003	2004	2005	2006	2007	2008	2009	100	106.3298937317111	109.57338672416387	123.20755685610131	114.594178345911	120.92407207762126	95.007957287335515	76.760613994558227	exports	2002	2003	2004	2005	2006	2007	2008	2009	100	101.6146202331538	110.17862823605654	118.47190003746387	113.0357943832736	133.09473234771761	142.44045310000519	151.82842863024737	imports	2002	2003	2004	2005	2006	2007	2008	2009	100	110.74236788455897	126.80459198909352	163.9065232261454	182.43745592503811	179.67110492943223	146.65639281215536	111.453450003819	gdp	2002	2003	2004	2005	2006	2007	2008	2009	100	102.409697230628	110.2999497646837	118.5483362290358	124.00026632468068	131.38009745587738	133.17615302633533	123.99162255110173	Ireland: Current account
exports-imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-2007204314.43432	-2760765472.18014	-3069000581.5060902	-3843612088.54669	-5093339506.8820105	-3743979790.9404202	-3781059036.7205901	-2694284203.3393102	-2136129669.14678	-1467424242.5253301	-1007522626.8324697	-1508928933.5474801	-343585518.73372996	421472836.78922999	-172961911.50191101	649865803.80715096	1484951972.6666801	3107027902.5026898	3984713197.38204	4486390548.0538301	6559250582.37854	7241883541.0365677	8992665473.3881054	8812987999.7620106	12077748752.875696	14366111598.0774	16415809759.142803	19515042145.976707	21605811885.816002	22223321574.9631	19069181299	17955147955.565506	20052148743.405907	22272269477.1567	27818689049.291309	current account	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-261792096.91311994	-937307738.18944502	-1009431015.38643	-1425758985.9413898	-2903594217.2511702	-2488547178.552	-3268260587.332531	-2563248572.9700809	-1753180803.9783897	-1563788866.6937699	-1107676287.1311994	-1115920781.2807901	-89089744.708151892	-26633171.810532607	-634949195.1611172	-350925973.22018695	277539255.42639691	567293868.87746096	1818776273.61797	1566607419.4089999	1537101079.33285	1842426961.16278	1755124542.5678096	993139503.62855089	246173513.737436	-385506584.444089	-741842542.25623119	-1137542339.6096401	80143484.139480829	-885310889.11466897	-5749770463.6686316	-6146379633.8704576	-9785565824.0764599	-9905213476.9951363	-4310657900.8820696	



Portugal:  Current Account
exports-imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-2310046244.7132792	-2617106055.49263	-3341220722.6448607	-2712616677.5418701	-1470929279.3343899	-2057999177.6469996	-2820908015.317121	-2849269137.1395702	-589980415.69992304	1364091934.431	2086872060.7865601	993204708.81740797	-583569142.23905897	-2349896530.4210901	-1332943435.4071701	-2559259107.86134	-4114453599.6810098	-6257068845.3802404	-6045064918.3121414	-6678108292.6729202	-6823926652.21525	-6864945906.3915596	-8547407048.1250515	-11755438289.565096	-14541833015.076099	-14225191184.853296	-14057771077.9233	-12749888738.129404	-11082398993.860497	-13351768694.415096	-14521800000	-13678950116.431801	-13451051463.791204	-15011217930.164801	-13923922051.859097	Net current account (constant lcu)	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-1366233599.8093898	-2424705942.6187301	-1772107598.61797	-806290093.02178502	-80330404.597511172	-1233074121.3387499	-5316568505.60952	-4041364128.6384702	-2173168663.9289298	-835560815.21135032	524538796.58618999	1515635998.90101	486829489.25006002	-1090400507.85148	154794276.42109001	-159655496.11685205	-632895054.26218998	-158697553.440258	228843780.13503301	-2135148119.98769	-112330934.17213097	-4198265306.4907107	-6286875331.4689302	-8279977164.2776279	-10700652039.072205	-13518955817.178699	-14116073889.881901	-11934567932.0916	-9769321136.6954708	-12856276359.5019	-15938689171.7572	-16521129155.0942	-16330693130.773199	-19681260490.8307	-18233358928.0784	




Netherlands: Current Account
exports-imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	5821178474.5921602	5696260106.6000099	1978422519.0025001	98826587.208709702	1880614727.8625	3334792918.0722499	8377113988.1129704	8315062310.1088514	7267569490.8322401	9800714584.408577	9495963512.6768894	8917890413.3003769	9502083899.9194107	10724000000	12585000000	15398000000	16768000000	17388000000	23147000000	24635000000	25429000000	24978000000	25892000000	23103000000	23762000000	30027000000	29215000000	31326000000	30986000000	39576000000	43765000000	42056000000	47348000000	47209000000	43071000000	Net current account (constant lcu)	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	3934338718.5834098	5792765333.3189316	2050962890.7438898	-1172353760.34987	378969563.67098695	-813886366.50186002	4168731471.2227592	5652271184.8260899	6054335043.5245295	8228930769.0721283	5510900350.0373802	4857896099.9241295	4008020069.5836992	6643055725.1852598	9667200556.341877	6756534567.6736603	6396968618.2450895	5597753934.4362774	11677306561.0833	14943567713.6821	19595014117.432499	17042189243.216204	22672546765.040298	12277930193.925301	15550670946.239906	7869340257.8222303	10983877888.723804	12075238047.9622	27544223549.483299	38119916512.920006	37486641855.862999	48804671508.626694	36686889671.750702	23712910598.930901	23484560282.836899	




Germany: Current Account
Exports-Imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-6466741527.86411	-8179585275.7281199	-7844496102.9372778	-13513697327.062599	-24163435382.135899	-19909618700.667301	3292079452.9372902	13944802934.9268	6417156687.0625896	15559568532.1359	25356927125.740501	13454690150.6672	3173925110.6547809	3884802974.2719092	9322937233.6045494	12243915500.654799	14035840000	311230000	2526210000	1238260000	-973190000	7762210000	21729830000	14282150000	-460990000	16042290000	51230980000	89866810000	72420130000	97452090000	115990000000	141211590000	175525370000	173926000000	107215040000	Current account	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	5680142499.9013214	6658375766.6286621	6280771558.9877777	13141202790.642605	-6417863936.8561096	-16390861517.403799	-6145807313.0791178	6759529271.437788	5577539495.8637915	12539338443.9706	24708696754.157196	44730128848.685501	44533654177.723083	52041569661.139397	56148621970.594284	40139742324.644997	-19458941009.372597	-17524852486.8745	-15346088750.429705	-25451666192.3148	-21231436751.547199	-9521524539.5389004	-6998780107.1631823	-12861783203.733004	-26668250200.543598	-34253635076.8283	435513943.37230295	43522898731.131798	42539259307.491501	105961063209.01801	113071188597.269	141685679130.79901	176649626359.733	147204395967.84601	137430820944.263	




Germany: key economic indicators
Imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	116.49645096823133	117.38529498937673	118.1369656045806	127.60483560369788	140.64515481279059	141.28085212926993	145.66817037344001	148.24260068226218	157.0941824340205	172.9779859706878	189.43132827958621	188.5489746513947	196.93888482263256	206.761990414396	211.60163174913686	219.21921282772783	219.38748564679716	216.97629435476279	244.77510788776516	262.43080982692868	271.20688454448953	296.97060372722149	322.3071688307798	333.58216682296592	376.99799237180429	384.12729462925432	412.95084648350411	406.20195585548669	437.460429783949	485.80578599395471	550.98633437151352	574.61212581454038	590.08603402271228	516.3681569785781	GDP	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	106.09350039725878	108.19293581252671	110.65383459997588	115.02480410790838	114.46400947806123	113.44882380520613	117.6622935447555	120.78252959788431	125.81381899037322	130.87711368338901	137.35453731284656	137.75277870580663	137.5562549306411	138.34431526905433	140.56812215917859	142.3960740164687	145.20903110971358	145.07890429572834	153.0951090847326	157.78781608743751	162.26041646195441	167.45032861582766	171.06791019424963	175.44800402031498	181.63906443453001	182.91941682973464	183.77148776920185	184.47672737379725	188.71321846986501	193.32759671075416	199.89050818240781	203.05538320732421	200.77837452378014	190.31853696471839	Exports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	103.54549027027809	107.31422169160413	108.88716787226628	119.93883503551437	145.94182897831521	158.41522792532771	163.45871682352657	171.04377903460994	177.10445385764871	187.73689934561506	190.10244800803412	199.39209675527331	216.89367810913714	227.17337854656003	242.5007423798202	258.23511973293535	259.51529900906996	262.05130632510429	284.07873886986192	292.78326219795701	305.12377297010869	320.14709422528779	333.17291835993575	371.79537052116689	419.08547128134342	432.22609410107765	450.12912297794907	445.83773940447747	458.19355666797566	494.9507041339325	539.32283104405292	554.27170709132804	569.58167718441769	514.10469080345638	



Denmark: Current Account
current account	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-5441911969.2770977	-20867775198.4081	-17381342869.113293	-13567353880.867796	-23736843139.990101	-19404033400.005199	-16792990335.375296	-21199722684.237099	-13663489114.7789	-17901704863.311897	-29093867542.094601	-40240456543.9338	-23504916898.314198	-10204092915.2812	-8778446881.0946007	9202758379.4932899	13470376401.828096	27205487963.539097	34080522093.0033	21967286910.892399	11197588960.155195	19320296044.7337	6410534615.0936203	-14475645077.979	22980029232.131897	18435335360.4715	40083355964.254997	27840853311.928299	47714955875.278603	36781600494.647499	66588858845.061996	47332558673.071297	24708896326.384201	46675166508.240097	55337683893.215996	export-imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	12724475371.858395	-4984380017.3204603	-466614282.72219789	885137822.28747594	4512224846.7123098	25997395401.012402	44183544498.967102	45745392768.264694	53736523387.631104	50594267569.080711	44583669991.722183	25130591725.329399	40575960810.264183	55579445466.063004	57527726467.583603	74184069860.050613	87567660934.713104	89289686288.643402	96549404196.250793	91259576216.315094	79815725604.632797	86384088048.2556	73235405431.776001	57630596968.717201	100892046518.093	112342021305.522	122443246125.864	109408417579.92102	112308308919.44397	87374978272.231201	75803000000	52271289347.621185	42006575199.2826	43724812480.710098	62243263949.745384	




Denmark: key economic indicators
Imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	116.49645096823133	117.38529498937683	118.1369656045806	127.60483560369788	140.64515481279059	141.28085212926982	145.66817037344001	148.24260068226218	157.0941824340205	172.9779859706878	189.43132827958621	188.5489746513947	196.93888482263256	206.761990414396	211.60163174913686	219.21921282772783	219.38748564679716	216.97629435476279	244.77510788776516	262.43080982692868	271.20688454448953	296.97060372722149	322.3071688307798	333.58216682296592	376.99799237180429	384.12729462925432	412.95084648350411	406.20195585548669	437.460429783949	485.80578599395471	550.98633437151352	574.61212581454015	590.08603402271228	516.3681569785781	GDP	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	106.09350039725878	108.19293581252671	110.65383459997588	115.02480410790838	114.46400947806133	113.44882380520613	117.6622935447555	120.78252959788431	125.81381899037322	130.87711368338901	137.35453731284656	137.75277870580663	137.5562549306411	138.34431526905433	140.56812215917859	142.3960740164687	145.20903110971358	145.07890429572825	153.0951090847326	157.78781608743762	162.26041646195441	167.45032861582774	171.06791019424963	175.44800402031498	181.63906443452993	182.91941682973464	183.77148776920174	184.47672737379736	188.71321846986493	193.32759671075425	199.89050818240781	203.05538320732421	200.77837452378003	190.31853696471839	Exports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	103.54549027027809	107.31422169160423	108.88716787226628	119.93883503551437	145.94182897831521	158.41522792532771	163.45871682352657	171.04377903460986	177.10445385764871	187.73689934561506	190.1024480080342	199.3920967552734	216.89367810913714	227.17337854656003	242.5007423798202	258.23511973293529	259.51529900906996	262.05130632510429	284.07873886986192	292.78326219795701	305.12377297010869	320.14709422528779	333.17291835993575	371.79537052116689	419.08547128134342	432.22609410107759	450.12912297794907	445.83773940447725	458.19355666797566	494.95070413393262	539.32283104405292	554.27170709132804	569.58167718441746	514.10469080345638	



Greece: Net current account
Net current account	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-1544402041.8679299	-1706801733.5155101	-1374846132.2553601	-2316759597.3525209	-2292220756.2903199	-2833099086.0162702	-2171296131.04847	-2437173658.34729	-2857152661.3649001	-4574129057.8801699	-2196625873.0268908	-1450315607.9138	-1090124754.6100299	-2908933668.9182701	-3449929410.4797401	-1571813517.6641295	-1991143932.8898299	-778465827.8111161	-152476692.95686805	-2657777849.1176801	-4180311596.9479098	-4923509372.6462698	-6561109499.8307695	-8198709627.0152903	-11677510114.524799	-11175888567.743704	-10743015376.905796	-12008424171.732409	-11251178239.261999	-14661662826.3696	-22761938917.882	-30769133028.325199	-31374472697.605999	-23449790225.446609	



Imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	11332751912.995001	12419350933.7875	13675526107.181299	14295666185.142408	15685657384.272703	17150084144.484097	18257949770.833797	17782149147.995201	18240013549.889709	17852873430.035301	18643844658.904808	21231104243.177197	21685467346.292198	23276233858.277401	25713733566.722698	27864966696.299599	29491395669.911301	29808939541.223701	29996168685.578999	30446195452.130402	33169607702.9566	35490847932.997002	40519369779.0056	44264969605.400398	50920451855.246696	58597231529.505898	59274279605.315613	58531626796.979912	60267488080.862503	63682414421.8992	62740673704	67912859740	77857101905	80431393510	64180964140	GDP	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	82315249550	87955406470	90542176490	97103644270	100290663800	100969763000	99400974370	98275111690	97215094350	99169681990	101658401200	102184646200	99876434550	104158997900	108117039800	108117039800	111468668100	112248948700	110452965600	112662024900	115027611700	117740425200	122023360600	126127840200	130440645000	136281001900	142000953600	146884944800	155615478200	162412146608	166115718292	174697376382	182173181467	184036113930	180274091138	Exports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	8804451033.8873653	10065170462.568501	10700678754.6443	11990033058.951197	14244755032.689703	15821822326.194202	17151949441.659	14328033978.362801	13490357577.6098	14966826707.959499	15240888023.706503	17808818257.696602	18866168865.832996	18465668385.611691	18824447632.460709	18171470617.923599	18920733511.359898	20816811727.137096	20276229753.052197	21773433355.261501	22426425553.898102	23208094819.672497	27858310553.536098	29321353435.9123	34637900960.720894	39526960597.508812	39521678912.283699	36204706432.218102	37261587554.512398	43712400140.663185	44806601110	46194889692	49401412337	50883221220	40972955184	



Comparison of Extended+ and Extended Models 
Austria	Belgium	Denmark	Finland	France	Germany	Greece	Iceland	Ireland	Italy	Netherlands	Norway	Portugal	Spain	Sweden	Switzerland	Uk	Extended+-actual	Austria	Belgium	Denmark	Finland	France	Germany	Greece	Iceland	Ireland	Italy	Netherlands	Norway	Portugal	Spain	Sweden	Switzerland	Uk	2.5863250000000117E-3	-2.1000000000000008E-2	3.1772400000000009E-3	4.9015450000000323E-3	-6.8550579999999998E-3	6.8145369999999886E-3	1.0965232E-2	-1.5425128000000106E-2	7.2666150000000023E-3	-2.05696E-3	1.2032500000000101E-4	-1.1187489000000104E-2	-2.231298E-3	6.8412800000000346E-4	2.4280159999999999E-3	3.5702266739833202E-3	-3.6279840000000324E-3	Extended-actual	Austria	Belgium	Denmark	Finland	France	Germany	Greece	Iceland	Ireland	Italy	Netherlands	Norway	Portugal	Spain	Sweden	Switzerland	Uk	4.0000000000000114E-3	-2.1000000000000008E-2	7.0000000000000114E-3	4.0000000000000114E-3	-6.0000000000000114E-3	7.0000000000000114E-3	6.0000000000000114E-3	-1.2999999999999998E-2	1.4999999999999998E-2	-1.0000000000000005E-3	1.0000000000000005E-3	-6.0000000000000114E-3	-3.0000000000000009E-3	3.0000000000000118E-3	3.0000000000000009E-3	4.0000000000000114E-3	-3.0000000000000009E-3	



Spain: Net current account
Net current account	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-6553818422.9645376	-7897193351.1965485	-3903070363.8959608	1865769183.0811195	921727224.31733608	-5294373393.1131115	-5091053655.1356497	-4578708145.8985996	-3246450178.7314801	1919202903.7376604	3115302417.4346013	4304001371.276536	-262900389.56199199	-3568793799.4247808	-10243113886.1033	-14953419939.210703	-17006033130.264605	-18012199282.812496	-5685322735.9780378	-6226073204.9757776	-1708355527.5729601	-1962416986.5624504	-814467178.28789818	-7372246084.5890284	-19149423359.6759	-25681521819.584209	-27511413097.195099	-24680486062.402699	-29016355617.884708	-45836644651.593285	-67054079743.891396	-85141570440.554794	-99854330750.484467	-95438309414.214966	-52538963879.651299	

Billions

Spain : Trade and Income
Import	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	109.79999499361692	103.76229692858401	102.72347242734467	114.4359057798693	118.12561015294465	113.86283623517977	119.47555193778567	118.04195178881433	116.46765348198609	125.25938702156847	146.78240252072101	183.17379091769769	212.6291403976339	250.30202282698016	274.38422373795731	302.7634224429338	323.41182777162669	306.51283821716896	341.59231135845391	379.40969459857365	412.89560512262426	467.69777650619596	537.14118978163947	610.47625205110876	676.55348234107055	707.08259693547666	733.52128223774423	779.17508503534305	854.26242638234146	920.26251074628908	1014.3122188719767	1095.0646346010865	1037.4508121085	852.71956322007259	Income 	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	103.30379153204876	106.23614641501553	107.79038481482517	107.8351679490564	110.21695364601584	110.07095076442728	111.4429430404016	113.41561214442081	115.43972641053151	118.11958560929322	121.96239575354937	128.72779938315151	135.28561084697029	141.81588827387213	147.17850500078919	150.9256705828	152.32809519431058	150.75684341878616	154.34967345297531	158.60585650370001	162.43937961697549	168.72366216749958	176.26250649374114	184.62781469019166	193.9511783706931	201.0265191301832	206.4627094305288	212.85558264436065	219.80922369615618	227.75384570811934	236.90643312086138	245.37411644149844	247.4840035369146	238.27127865696863	Export	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	100	105.00079987202017	117.70596704527293	130.29915213565758	137.59718445048804	140.75507918733001	156.64858212616696	165.36710577752851	181.26445795418158	203.08578712838158	204.44071883932159	204.91802432840271	215.70743792432489	223.94095761097401	227.14737271101063	237.80591222121674	257.41777888950929	276.74480195947928	298.43140781014819	348.17895733340902	380.91287571361642	420.20888054353838	483.20736767706097	521.9606306434664	560.97887492220855	618.43789155294576	644.29851248808654	656.9095618615072	681.01294763193744	709.49147863236453	727.52457536654833	776.21283282154582	828.37293091138361	819.21299997355754	724.35169795520108	



Portugal:  Net current account
Net current account	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-1366233599.8093898	-2424705942.6187301	-1772107598.61797	-806290093.02178502	-80330404.597511172	-1233074121.3387499	-5316568505.60952	-4041364128.6384702	-2173168663.9289298	-835560815.21135032	524538796.58618999	1515635998.90101	486829489.25006002	-1090400507.85148	154794276.42109001	-159655496.11685205	-632895054.26218998	-158697553.440258	228843780.13503301	-2135148119.98769	-112330934.17213097	-4198265306.4907107	-6286875331.4689302	-8279977164.277648	-10700652039.072205	-13518955817.178699	-14116073889.881901	-11934567932.0916	-9769321136.6954708	-12856276359.5019	-15938689171.7572	-16521129155.0942	-16330693130.773199	-19681260490.8307	-18233358928.0784	



Imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	9030660424.1774406	9337720234.9567795	10458313134.307301	10476876382.065596	11794775034.2652	12610580042.796703	12904641612.3067	13403793219.4098	12580465958.2973	12021504085.116404	12190997151.884296	14249227545.0522	17535139419.164501	20688652951.5975	21909846201.095501	25088525134.4212	26905517539.609798	29785994672.466309	28803790534.476009	31345984398.6768	33671951478.138802	35639361577.309814	39368894340.883202	45142158317.444298	49206907271.968498	51942148198.415802	52457532264.605904	52213843664.121597	51978528250.146797	55921625391.474998	57190500000	61292880172.055496	64673145190.306099	66185997129.884712	59166283285.680397	GDP	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	53757146780	57466514080	60686131440	62395032330	65913449120	68938441490	70053936820	71549851270	71425989130	70083195110	72050738480	75034327620	79822563600	85800561640	91326666000	94934547240	99081484280	100160953700	98114387970	99061033090	103303599600	107084206900	111777455300	117421838800	122209313700	127007500000	129505338500	130425427400	129210608800	131223842000	132217320400	134120594800	137320864100	137309315900	133886283900	Exports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	6720614179.4641495	6720614179.4641495	7117092411.6624002	7764259704.5237303	10323845754.930799	10552580865.149704	10083733596.989599	10554524082.270205	11990485542.5973	13385596019.547403	14277869212.670799	15242432253.8696	16951570276.925501	18338756421.176399	20576902765.6884	22529266026.559898	22791063939.928806	23528925827.086006	22758725616.163799	24667876106.003899	26848024825.923599	28774415670.918098	30821487292.758099	33386720027.879097	34665074256.892296	37716957013.5625	38399761186.682602	39463954925.992294	40896129256.286285	42569856697.060005	42668700000	47613930055.623596	51222093726.514801	51174779199.719902	45242361233.821297	



Italy : Net current account
Net current account	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	-6067045430.0604496	4583738129.1502504	10682775414.019403	8592074831.0265808	-12536240978.2451	-13143259158.581099	-9848015283.83395	982518853.681651	-4746171906.9681702	-6107560636.2953501	3376607978.7069492	-3196117274.834621	-8360404860.3302498	-14705036501.892	-16599423346.241703	-25526331956.102097	-29789403207.641701	8801036077.4218254	14574134209.4765	25089596808.8153	38927347246.159012	34210393351.695599	21870220233.659397	9219216493.6217098	-6834436809.3062296	-782232729.84279978	-10725227866.1138	-18762011882.467308	-14084336216.212004	-23917697332.928905	-35411000582.219299	-34095725098.163197	-38320382847.744286	-26995794128.3507	



Imports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	89390836488.708771	101515885610.483	103091814593.17203	109237344741.828	122337967105.336	129153387657.392	128109064659.343	128039553381.576	124115532279.87303	140029885898.14899	146017903007.15793	153780911233.39694	172286195136.005	182557636008.44	198165095621.06201	217248631047.15698	222067132085.71606	237467089067.26999	209813527682.34698	226110302121.008	247157156371.04999	245935514850.46393	268958232579.07101	294274426818.72803	308678769333.703	338851287101.81299	344781650250.22101	345574553603.065	349731559424.89301	364322830388.90198	371907500000	394010900006.67499	408923110127.85095	390815935942.89099	337198870811.67596	GDP	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	645359243900	691343575700	709045433400	732019496700	775641705700	802246343200	809019128500	812365115600	821863317000	848375414300	872113685700	897055892000	925689562800	964516475400	997197992600	1017666294000	1033274591000	1041261226000	1032012579000	1054220369000	1084022795000	1095896973000	1116414912000	1132059521000	1148636036000	1191057320000	1212713298000	1218219625000	1218013457000	1236671243000	1244782212000	1270126351000	1288952562000	1271896734000	1205536361100	Exports	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	98056907599.584305	109779686126.43599	121461607357.644	134649528564.093	145147900711.935	133014240613.015	142110113533.832	140253547242.35693	145583356204.86795	156796532803.81998	162401600760.88791	165136174069.65601	171929867108.40201	180850422554.14301	196271540532.00101	209731806714.21899	205278979716.54901	219265721690.95694	238335779090.66901	261228987365.504	293622007805.76801	298033495303.401	313366427931.76099	321193252721.91998	319952833325.31403	358113802367.30499	367440058280.00201	356934027460.41302	349790830864.31201	366821198278.36096	370835800000	393897499997.87598	411841815942.742	394144362375.71301	321636332225.13898	
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