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1
Introduction XE "1
Introduction" 
Anti-globalists believe the world would be better off if countries would isolate themselves, and find a solution internally. Free trade would lead to unemployment and dependency. However it is shown theoretically that countries are better off with trade see for example “Advanced International Trade” by Robert C. Feenstra (2003). Noreena Hertz a anti-globalist, but not anti-capitalist, do admits that countries are better off if they play a role in the world economy. Countries which, voluntarily or not, do not play a role in this world economy, like North-Korea, do suffer.

Trade in almost all cases increases welfare. It increases efficiency as knowledge is shared. Moreover competition keeps economies sharp, as Krueger, Acting Managing Director of the IMF, said: “Only when we are subject to tough competition, we are forced to become more efficient and productive.”
. This will result in countries exploiting there comparative advantages. Comparative advantages lead to production of the most efficient goods in each country. Therefore prices can go down, production can increase, unemployment will go down and people will have more money to spend etc.. This continuing economic cycle will increase employment and welfare. 

On the other side protectionism is in most cases bad for welfare. It increases prices, decreases production and increases unemployment. In addition protectionism deprives e.g., (poor) farmers in poor countries off access to the market. Because of these tariffs they cannot compete in the world market where they might have comparative advantages, see “International Trade” by Jitendralal Borkakati & Jitendralal Borkakoti (1998). 

It can be shown that most countries which liberalized  trade experienced growth in their country. In a study by Warcziarg and Welch of 133 countries between 1950 and 1988 it is shown that countries that opened up for free trade had significant higher growth rates. Between 1950 and 1988 an growth rate of around a half of one percent was realized.  When opening up for international trade and the removal of trade barriers the growth rate increased by 2.5% per year in the 1990s.

At the same time, anti-globalists consider capital transfers to developing countries as welfare reducing. This idea is typically based on the concept of “immiserizing Transfers from Abroad” by Bhagwati and Brecher (1982).

Many economist have shown the negative welfare effects of tariffs. A lot of research has been done on the effect of growth in tariff distorted economies. These papers show immiserizing growth in countries, however few researches have quantified these welfare losses. In this study a theoretical model is build which help quantify the welfare losses. In addition with the use of graphs the effect of the welfare loss will be explained.
2
Literature review XE "2
Literature review" 
 A lot has been said about this topic since Johnson introduced the issue of immiserizing growth in 1967. He was the first one who showed that a country can be worse off in a situation of growth. In his article: “The possibility of income losses from increased efficiency or factor accumulation in the presence of tariffs”, (March 1967), he considers a two commodity, two factor model and considers a country with a protective industry. Johnson shows that when the industry in one country growths, it can be worse off. This is explained by the shift of resources towards the production of the protected product. This is due to the change of the internal price ratio. This reallocation of resources is necessarily welfare reducing since the country would be better off if it uses its resources for its comparative advantage industry – and not for its comparative disadvantage industry. If the country grows (one of its resource endowments increase) or if the country receives a transfer from abroad, even more resources are directed into the protected sector. The resulting negative welfare effect may even outweigh the positive welfare effect due to growth or the transfer.
Although Bertrand and Flatters use the model already demonstrated by Johnson, they take another way to introduce immiserization. In their article: “Tariffs, capital accumulation and immiserizing growth” in the Journal of International Economics 1 (1971)  they use the model of Johnson, but introduce some changes. In this model a country is facing fixed terms of trade and a tariff is imposed on the capital intensive commodity. They show that immiserizing growth occurs when the slope of the Rybczynski line is less (in absolute terms) than the slope of the international price line. This because, in this situation production- and consumption levels have fallen in comparison to previous levels. The cause of a decrease in the slope of the Rybczynski line can be explained by the tariff imposed on the capital intensive commodity and a capital accumulation in this country. Immiserizing growth will only occur if the increase in the tariff is sufficient enough to cause  the Rybczynski line to rotate so that its percentage change from free trade be at least as great as the percentage change between its free trade slope and that of the international price line.
However in 1999 Yano and Nugent looked at the immiserization from a completely different point of view. They described this as the transfer paradox. In the transfer paradox a country’s welfare decreases because of a capital transfer to a tariff distorted country. They describe more or less the same situation as Johnson did in 1967. Accordingly with a higher amount of capital, the production of the non-traded good is increased, and therefore prices decrease and welfare can decrease in the presence of a tariff distorted economy. In the situation without a tariff, a higher amount of capital will always result in higher levels of welfare. However in the article by Makato Yano and Jeffrey B. Nugent: “Aid, Nontraded Goods, and the Transfer Paradox in Small Countries” The American Economic Review, Vol. 89, No. 3(Jun., 1999), pp. 431-449, they looked at capital transfers instead of a growth or increased efficiency. In addition Yano and Nugent also considered a capital transfer from a large country to a small country. They describe in this article that a small country is explained by its economic size so e.g., in trade, and not by its physical size. 

3
Theoretical model XE "3
Theoretical model" 
Heckscher-Ohlin Model
This model considers two commodities, two factors and two countries. The countries are named: “Zimbabwe” as the developing country and “the Netherlands” as the developed country. The two goods are named: “X” and “Y” and the factors of production are labor and capital. 
Since Zimbabwe represents a developing country, while the Netherlands represents a developed economy, Zimbabwe will be the relative “small” and relative labor rich country while the Netherlands will be the “large” and relatively capital rich country. Both countries are consumers and four active markets will be considered, as there are 2 goods in each country. Firms are assumed to minimize production costs and households minimize their expenditures. The market which will be considered will be in perfect competition, therefore, profits will be zero.
The simulations will be completed by the use of the software program GAMS. Therefore, all outcomes will be collections from this software. The simulations is based on the following formal model.
3.1 Baseline model XE "3.1 The baseline model" 
The baseline model is a general equilibrium model with two factors of production, two final goods, two countries and perfect competition on all markets.

The production side of both economies is represented by Cobb-Douglas production functions: 
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QX stands for the amount of good X produced, QY stands for the amount of good Y produced. LX stands for the labor input in good X production, LY stands for the labor input in production of good Y. KX stands for the amount of capital used in the production of good X, and KY stands for the amount of capital used for the production of good Y. α illustrates the importance of labor in the production of good X, and β illustrates the importance of labor in the production of good Y. In the production functions the specific amounts of labor and capital will result in a quantity output of good X or Y.
Assuming cost minimizing behavior of firms, labor and capital input in the production of goods X and Y can be derived as follows:
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(6)
r stands for the price of one unit capital, and w stands for the price of one unit labor.

3.2 Factor market equilibriums XE "3.2 Factor market equilibriums" 
These factor demands by firms can be used to derive the factor market equilibrium conditions:

For the Netherlands:
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(8)
Equation (7) denotes the factor market equilibrium for labor in the Netherlands.
Equation (8) denotes the factor market equilibrium for capital in the Netherlands.
For Zimbabwe:
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Equation (9) denotes the factor market equilibrium for labor in Zimbabwe.
Equation (10) denotes the factor market equilibrium for capital in Zimbabwe.
wNL stands for the price of one unit labor in the Netherlands, and wZB stands for the price of one unit labor in Zimbabwe. rNl stands for the price of one unit capital in the Netherlands, and rZB stands for the price of one unit capital in Zimbabwe. XNL stands for the production of good X in the Netherlands, and XZB stands for the productions of good X in Zimbabwe. YNL stands for the production of good Y in the Netherlands, and YZB stands for the productions of good YZB in Zimbabwe. LabNL stands for the market equilibrium of labor in the Netherlands, and LabZB stands for the market equilibrium of labor in Zimbabwe. KapNL stands for the market equilibrium of capital in the Netherlands, and KapZB stands for the market equilibrium of capital in Zimbabwe.
The factor market equilibrium conditions determine the equilibrium factor prices in both countries. Equilibrium on factor markets is realized when supply of both production factors equals demand.

3.3 Zero profit conditions XE "3.3 Zero profit conditions" 
Under the assumption of perfect competition on all markets and constant returns to scale production technologies, the zero profit conditions have to hold in both countries:
Again first The Netherlands:
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Second Zimbabwe:
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Equation (11) denotes the zero profit condition for good X production in the Netherlands,
equation (12) denotes the zero profit condition for good Y production in the Netherlands,
equation (13) denotes the zero profit condition for good X production in Zimbabwe and, finally,
equation (14) denotes the zero profit condition for good Y production in Zimbabwe.

Furthermore, pXNL stands for the price of good X in the Netherlands, and pXZB stands for the price of good X in Zimbabwe. pYNL stands for the price of good Y in the Netherlands, and pYZB stands for the price of good Y in Zimbabwe.

3.4 Utility function XE "3.4 Cobb-Douglas utility function" 
The demand side in each country is represented by a Cobb-Douglas utility function. Households derive utility from the consumption of goods X and Y. 
The utility functions for both countries are given by: 
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WFNL stands for the welfare level or utility level of the Netherlands, and WFZB stands for the welfare level or utility level of Zimbabwe. [image: image43.png]


stands for the production of good X in the Netherlands, and [image: image45.png]


stands for the production of good X in Zimbabwe. [image: image47.png]Yy



stands for the production of good Y in the Netherlands, and [image: image49.png]Yz5



stands for the production of good Y in Zimbabwe. θ illustrates the importance of good X in the household’s utility function.

Assuming cost minimizing behavior of households, demand for goods X and Y results as follows:
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3.5 Goods market equilibrium XE "3.5 Goods market equilibrium" 
For the Netherlands:
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Equation (21) denotes the goods market equilibrium for good X in the Netherlands and,
equation (22) denotes the goods market equilibrium for good Y in The Netherlands.

And for Zimbabwe:
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Equation (23) denotes the goods market equilibrium for good X in Zimbabwe and,
equation (24) denotes the goods market equilibrium for good Y in Zimbabwe.

ImpXNL stands for the imports of good X in the Netherlands and for exports of good X in Zimbabwe, and ImpYNL stands for the imports of good Y in the Netherlands and for exports of good Y in Zimbabwe. ExpXNL stands for the exports of good X in the Netherlands and for imports of good X in Zimbabwe, and ExpYNL stands for the exports of good Y in the Netherlands and for imports of good Y in Zimbabwe.
The goods market equilibrium conditions determine the equilibrium goods prices in both countries. Since markets are perfect, goods prices always adjust so that production equals consumption and is the welfare equal to the utility of a country.
3.6 Income definitions XE "3.6 The income definitions - under consideration of tariff revenue" 
The income definitions show that the total income of the Netherlands is equal to the price of production (as we are in perfect competition price and costs are equal) plus the revenue incorporated from taxes on imports. This also holds for Zimbabwe.
For the Netherlands:
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Equation (25) denotes the income definition for the Netherlands.
For Zimbabwe:

[image: image69.png]Iz5 =Wzp * Lzg + 125 * Kzp + tarif fXzp * pXyy * ExpXyy + tariffYzg * pYay * EXpYyy




(26)
Equation (26) denotes the income definition for the Netherlands.
INL stands for the total income of the Netherlands, and IZB stands for the total income of Zimbabwe. LNL stands for the labor endowment in the Netherlands, and LZB stands for the labor endowment in Zimbabwe. KNL stands for the capital endowment in the Netherlands, KZB stands for the capital endowment in Zimbabwe. tariffXNL stands for the tariff on X imports in the Netherlands, and tariffXZB stands for the tariff on X imports in Zimbabwe. tariffYNL stands for the tariff on Y imports in the Netherlands, and tariffYZB stands for the tariff on Y imports in Zimbabwe.
3.7 Import/export activities XE "3.7 Zero profit conditions for import/export activities" 
Finally, the zero profit conditions for the import/export activities determine the import/export levels of both goods in general equilibrium

First for good X:
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Equation (27) is the zero profit condition for exports of good X from the Netherlands to Zimbabwe and, equation (28) is the zero profit condition for exports of good X from Zimbabwe to the Netherlands. 

And for good Y:
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Equation (29) is the zero profit condition for exports of good Y from the Netherlands to Zimbabwe and, equation (30) is the zero profit condition for exports of good Y from Zimbabwe to the Netherlands. 
3.8 Welfare levels XE "3.8 The welfare levels" 
Since households maximize their welfare level, they spend total income on the aggregate consumption goods WFNL and WFZB. The countries’ welfare levels in equilibrium result as follows.
For the Netherlands:
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Equation (31) is the welfare level of the Netherlands

For Zimbabwe:
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Equation (32) is the welfare level of Zimbabwe

4
Numerical model and comparative static analysis XE "4
Numerical model and comparative static analysis" 
Previous research showed that in the absence of a tariff, the welfare of a country increases whenever increasing the labor and/or capital endowments or capital transfers. However, in a tariff distorted economy, the welfare will not always increase but can decrease as well. In the following figures different situations are shown in which immiserization due to a capital transfer may occur.
4.1 Capital transfer without distortions XE "4.1 Capital transfer without any distortion" 
In the following graphs the welfare of Zimbabwe is exposed when a capital transfer is introduced. The numerical specification is as follows:

· Labor endowment Netherlands: LNL=100000

· Capital endowment Netherlands: KNL=200000

· Labor endowment Zimbabwe: LZB=200

· Capital endowment Zimbabwe: KZB=100

· Labor exponent of good X: α = 0,4
· Labor exponent of good Y: β = 0.6
The exponents denote the importance of labor in the production of good X or Y. In Figure 1 the situation is showed where there is no tariff present.
Figure 1: Welfare Zimbabwe, no tariff and capital transfer
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According to the article by Makato Yano and Jeffrey B. Nugent “Aid, Nontraded Goods, and the Transfer Paradox in Small Countries”
: If a country allows for freetrade (i.e., tariff = 0), it follows that a transfer unambiguously increases the recipient’s welfare. This can be confirmed by Figure 1. In the absence of a tariff, thus with free trade, Zimbabwe’s welfare increase.

4.2 Capital transfer with tariff-distortions XE "4.2 Capital transfer and tariff-distortions" 
In Figure 2 the situation is illustrated where there is a tariff present. The tariffs are 20% for Zimbabwe’s imported good and all other tariffs being equal to 5%. 
Figure 2: Welfare Zimbabwe, with tariff and capital transfer
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In the situation of a small capital transfer to a relative economically small country, welfare can decrease the country’s welfare as shown in Figure 2. This because of increasing production of the non-traded good,  decrease prices and therefore offset the benefits of a capital transfer. However, if the capital transfer is sufficiently large, the marginal product of labor will also increase and therefore increase welfare again.
4.3 Capital transfer, tariff-distortions and changing technologies XE "4.3 Capital transfer, tariff-distortions and different technologies" 
In the graph below the percentage change of welfare for Zimbabwe is shown. The percentage change illustrated, is the difference between the situation of a capital transfer of 10 and the situation of no capital transfer. The capital transfer comes from the Netherlands and goes to Zimbabwe. A tariff of 20% is levied on the imported good of Zimbabwe, with all other tariffs being equal to 5%. The numerical specification of the simulation model is again given as follows:

· Labor endowment Netherlands: LNL=100000

· Capital endowment Netherlands: KNL=200000

· Labor endowment Zimbabwe: LZB=200

· Capital endowment Zimbabwe: KZB=100
Therefore when considering these endowments it is obvious that the Netherlands is the developed country and Zimbabwe the developing country.
Figure 3: Percentage change in welfare of Zimbabwe, different technologies
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Figure 3 shows the welfare of Zimbabwe for different technologies in the situation where there is a tariff-distortion and a percentage change because of different capital transfers. A capital transfer can be explained as aid from one country to another country. The parameter α illustrates the the importace of labor in the production of good X, while parameter β illustrates the importance of labor in the production of  good Y. Figure 3 illustrates that a decrease in welfare occurs when the labor exponent of good X (the capital intensive good) increases. This is consistent when referring back to Figure 2 in which the welfare decreases when we have a capital transfer of 10. Also the explanation that Zimbabwe will use the capital transfer to produce the imported good (namely good X) supports the effect of a decrease in welfare. However this effect decreases as the labor exponent of good Y also increases. Zimbabwe will than use more of the capital which is received for producing good Y as well. A more extensive analysis, and graphs with different capitals transfers and technologies in a tariff-distorted economy can be found in the appendix.
4.4 Capital transfers and tariff-distortions for different sizes of the Netherlands XE "4.4 Capital transfers and tariff-distortions for different sizes of the Netherlands" 
The following figures show the welfare of Zimbabwe in different situation. Each figure shows the welfare for different sizes of the Netherlands (i.e. different labor and capital endowments). However the level of the tariff and/or the capital changes. Furthermore, the numercial specifications is as follows:

· Labor endowment Zimbabwe: LZB=200

· Capital endowment Zimbabwe: KZB=100

· Labor exponent of good X: α = 0,4
· Labor exponent of good Y: β = 0.6
4.4.1 Changing technologies XE "4.4.1 Changing technologies" 
In Figure 4 the welfare of Zimbabwe is illustrated in the case there is no tariff present and no capital transfer.
Figure 4: Welfare changing size, no transfer and no distortion
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4.4.2 Capital transfer without distortions and changing technologies XE "4.4.2 Capital transfer and no tariff-distortions" 
In Figure 5 the situation is drawn where there is no tariff, and a capital transfer of 10. This situation does not differ clearly from Figure 5, this because only the capital transfer is introduced and further there are no tariff distortions. The numerical specifications for figure 5 are the same as for figure 4.
Figure 5: Welfare changing size, with transfer and no distortion
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Percentage change between capital transfers without distortions XE "4.4.3 Percentage change between capital transfers without distortions" 
In Figure 6 the welfare of Zimbabwe is shown when there is no tariff, and the capital transfer changes from 0 to 10. The numercial specification for figure 6 is again as for figure 4. This figure shows the difference between Figure 5 and Figure 4 in percentage change.
Figure 6: Percentage change welfare, no distortions
[image: image87.png]percentage change in welfare

05
04
03
0.2
01

0,1
0,2
03

Welfare Zimbabwe for different sizes of the

Netherlands

kéoooowONvowONvowONvo

S EE I D B N af o I
‘ B SR R R
Tl R eSS ORI ENEg
sRheddosgen@Ig i aay
EYS233 ceadsEgdas
S

labor-capital endowments of the Netherlands (in thousands)

——Welfare Zimbabwe





In Figure 6 the situation is shown where there is no tariff and a change from no capital transfer to a transfer of 10. As can be interpreted from the graph, this capital transfer in almost all cases increase welfare however if the difference between the two countries is not so large the welfare can be lower. This because in this situation the marginal product of labor in Zimbabwe is not significantly large enough to give a possitive effect to welfare.
4.4.3 No capital transfer and a tariff distortion XE "4.4.4 No capital transfer and a tariff distortion" 
In Figure 7 the situation is demonstrated where there is a tariff of 20% on the imported good of Zimbabwe and 5% on all other goods and country’s, and there is no capital transfer. The numerical speciafications are again as in figure 4. Figure 7 illustrates that the welfare in the presence of a tariff is significantly lower than in the case of no tariff.
Figure 7: Welfare changing size, no transfer and a distortion
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4.4.4 Capital transfer with tariff distortion XE "4.4.5 Capital transfer and a tariff distortion" 
In  Figure 8 the situation is shown where there is a tariff of 20% on the imported good of Zimbabwe and 5% on all other goods and country’s and a capital transfer of 10. The numerical specifications is as in figure 4.
Figure 8: Welfare changing size, transfer and distortions
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Figure 8
Percentage change between capital transfers with distortions XE "4.4.6 percentage change between capital transfers with distortions" 
In Figure 9 the welfare of Zimbabwe is shown when the tariffs remain 20% for the imported good of Zimbabwe and 5% for all other goods and countries, and the capital transfer changes from 0 to 10. Again the numerical specifications of figure 9 is as in figure 4. This figure shows the difference between Figure 8 and Figure 7 in percentage change.
Figure 9: Percentage change welfare, with distortion
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Figure 9

In Figure 9 we see the graph in the situation where there is a tariff, and a change from no capital transfer to a transfer of 10. As can be interpreted from the graph, this capital transfer, in almost all cases,  welfare increases. However if the difference between the two countries is not significantly large the welfare can be lower. This situation is more or less equivalent to Figure 6
Although these figures illustrate how welfare develops with different sizes of the Netherlands, tariffs and capital transfers it is not apparent how these situations differ from one another with different tariffs. 

Therefore in the following graphs the percentage change of welfare of Zimbabwe will be shown on the basis of different sizes of the Netherlands. The numerical specifications are as follows:

· Labor endowment Zimbabwe: LZB=200

· Capital endowment Zimbabwe: KZB=100

· Labor exponent of good X: α = 0,4
The following graphs simply calculate the difference between previous figures 7 and 4, and 8 and 5. This will be done so the impact of different changes in tariffs will be understandable.

4.4.5 Percentage change between tariff-distortion in the situation of no capital transfers XE "4.4.7 Percentage change between tariff-distorion in the situation of no capital transfers" 
In Figure 10 the difference of the welfare of Zimbabwe for different sizes of theNetherlands comes from the situation with the difference of a tariff of 20% on the imported good of Zimbabwe and all other tariffs are equal to 5%, and the situation where there is no tariff. In this situation there is no capital transfer. This figure shows the difference between Figure 7 and Figure 4
Figure 10: Percentage change welfare, no transfer
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Figure 10 shows that a tariff can be (slightly) beneficial, but only if the size of the Netherlands is significantly small, this means that the Netherlands should be smaller than Zimbabwe. In all other cases the introduction of a tariff reduces the welfare of Zimbabwe.
4.4.6 Percentage change between tariff-distortion in the situation of a capital transfer XE "4.4.8 Percentage change between tariff-distortion in the situation of a capital transfer" 
In Figure 11 the difference of the welfare of Zimbabwe for different sizes of theNetherlands comes from the situation with the difference of a tariff of 20% on the imported good of Zimbabwe and all other tariffs are equal to 5%, and the situation where there is no tariff. The capital transfer remains 10. This figure shows the difference between Figure 8 and Figure 5 in percentage change.
Figure 11: Percentage change welfare, with transfer
[image: image92.png]percentage change in welfare

15

05

05

15

2,5

Welfare Zimbabwe for different sizes of the
Netherlands

-—\vooooowowvowowvowowvo

o ad g e N Ty T I Bt

: = IRn U R BN
PV S PSS EELEELED

d\oo-—«ww D OOND®0 S ——Welfare Zimbabwe

\
|-

labor-capital endowments of the Netherlands (in thousands)





In Figure 11 we see again that the tariff can be (slightly) beneficial for Zimbabwe if the Netherlands is significantly small. Furthermore there are no huge changes in the percentage changes. This can be explained by the fact that welfare does change but the percentage change between the different graphs does not differ significantly.
5 
Conclusion XE "5 
Conclusion" 
Although anti-globalists do not see free trade as a solution to the problem of no economic growth in the developing world, more and more countries sign free trade agreements
. As is shown in this research is that tariffs can cause welfare-losses, which are even aggravated if a developing country receives a capital transfer from a developed country. However, if a developing country follows a free trade policy, capital transfers are always beneficial. 
Previous research on this topic was mainly based on a marginal analysis. The welfare losses due to capital transfers in distorted economies have not been quantified. This research has shown with the use of a numerical analysis how large these welfare losses can become. Furthermore, this paper has observed different situations in which immiserization can occur and has tried to connect the cases with one another.

It can be concluded that most countries will be better off with liberalization. According to David Storobin: “Countries that rejected  globalization and the free-market have suffered.”.
  Agreements like NAFTA, have proven to be a huge success. Moreover when looking to the figures in this research, it is also obvious that most countries would gain by liberalization. Only in a limited number of cases, countries would not benefit from this free trade, but still not lose. However the IMF has launched a new initiative, Trade Integration Mechanism, or TIM. The IMF is so convinced countries will benefit from opening up for liberalization, this initiative can support those countries which will not benefit from this free trade.

Even though free trade is still an issue for negotiation, many countries are afraid for their welfare, employment and trade when switching to free trade. Without the use of tariffs it can be hard to protect a country. However more and more countries are signing free trade agreements, and see their employment and welfare increase. Moreover organizations like WTO strive to achieve multilateral trade liberalization.

It seems too perfect to be true. And before liberalization will take over the world, economies should be aware of the distorting effect when levying tariffs. Especially developing countries, as these countries stand to gain most from free trade agreements.
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7
Appendix A

Sensitivity analysis XE "7
Appendix – sensitivity analysis" 
The following figures 12 and 13 give an more sensitive and extensive analysis of 4.3 Capital transfer, tariff-distortions and different technologies. Furthermore the same endowments and tariffs are used, however the capital transfer differs in the different figures.
In Figure 12 the percentage change of welfare for Zimbabwe is shown. In this situation the capital transfer will increase from initially 0 to a transfer of 5. Tariffs and endowments being equal to figure 3.
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Figure 12
Figure 12 indicates that welfare can decrease because of a capital transfer. However it also shows that the exponent α has a bigger influence on immiserizing growth. Some combinations of exponents do not show a difference with the different capital transfers.

In Figure 13 the percentage change of welfare for Zimbabwe is shown. In this situation the capital transfer will increase from initially 5 to a transfer of 10. Tariffs and endowments being equal to figure 3.
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Figure 13

Figure 13 indicates that welfare can decrease because of a capital transfer. Furthermore it also shows that the exponent α has a more significant influence on immiserizing growth. Some combinations of exponents do not show a difference with the different capital transfers.

Appendix B
The GAMS-simulation code:

In this simulation China represents Zimbabwe.
$TITLE  model HO

Set      S /1*400/;

PARAMETERS

tariffPCNL      


tariff on PC imports NL

tariffsilkNL    


tariff on silk imports NL

tariffPCCN      


tariff on PC imports CN

tariffsilkCN     


tariff on silk imports CN

LNL              


labor endowment NL

KNL             


capital endowment NL

LCN              


labor endowment CN

KCN              


capital endowment CN

alpha            


exponent for labor in PC production

beta             


exponent for labor in silk production

Ktransfer        


capital transfer from NL to CN

welfareCN(s)    


chinese welfare;

tariffPCNL = 0.5;

 tariffsilkNL = 0.5;

tariffPCCN = 0.5;

 tariffsilkCN = 0.5;

LNL = 100; 


KNL = 100;

LCN = 100; 


KCN = 100;

Ktransfer = 0;

alpha = 0.5; 


beta  = 0.5;

POSITIVE VARIABLES

 CompNL          


PC production NL

 SilkNL          


silk production NL

 ImpCompNL       

PC imports by NL

 ImpSilkNL       

silk imports by NL

 ExpCompNL       

PC exports by NL

 ExpSilkNL       

silk exports by NL

 CompCN          

PC production CN

 SilkCN          


silk production CN

 WFNL            


welfare level NL

 WFCN            


welfare level CN

 pCompNL         

PC price NL

 pSilkNL         


silk price NL

 pCompCN         

PC price CN

 pSilkCN         


silk price CN

 wNL             


price per unit labor NL

 rNL             


price per unit capital NL

 wCN             


price per unit labor CN

 rCN             


price per unit capital CN

 INL             


total income NL

 ICN             


total income CN;

EQUATIONS

labor_NL         


labor market equilibrium NL

capital_NL       


capital market equilibrium NL

labor_CN         


labor market equilibrium CN

capital_CN       


capital market equilibrium CN

Comp_NL          

PC market equilibrium NL

Silk_NL          


silk market equilibrium NL

Comp_CN          

PC market equilibrium CN

Silk_CN          


silk market equilibrium CN

ZPCComp_NL       

ZPC PC NL

ZPCSilk_NL       

ZPC silk NL

ZPCComp_CN       

ZPC PC CN

ZPCSilk_CN       

ZPC silk CN

income_NL        

income definition NL

income_CN        

income definition CN

welfare_NL       

welfare level NL

welfare_CN       

welfare level CN

priceComp_NLCN   ZPC 
exports PC NL CN

priceComp_CNNL   ZPC 
exports PC CN NL

priceSilk_NLCN   ZPC 

exports silk NL CN

priceSilk_CNNL   ZPC 

exports silk CN NL;

*        now the factor market equilibrium conditions

*        first for the Netherlands

labor_NL..       LNL =G=

                 CompNL * alpha * wNL**alpha * rNL**(1-alpha) / wNL

                 + SilkNL * beta * wNL**beta * rNL**(1-beta) / wNL;

capital_NL..      KNL - Ktransfer =G=

                 CompNL * (1-alpha) * wNL**alpha * rNL**(1-alpha) / rNL

                 + SilkNL * (1-beta) * wNL**beta * rNL**(1-beta) / rNL;

*        now for China

labor_CN..      LCN =G=

                 CompCN * alpha * wCN**alpha * rCN**(1-alpha) / wCN

                 + SilkCN * beta * wCN**beta * rCN**(1-beta) / wCN;
capital_CN..     KCN + Ktransfer  =G=

                 CompCN * (1-alpha) * wCN**alpha * rCN**(1-alpha) / rCN

                 + SilkCN * (1-beta) * wCN**beta * rCN**(1-beta) / rCN;
*        now the goods market equilibrium conditions

*        first for the Netherlands

Comp_NL..         CompNL + ImpCompNL =G=

                 WFNL * 0.5 * pCompNL**0.5 * pSilkNL**0.5 / pCompNL + ExpCompNL;

Silk_NL..        SilkNL + ImpSilkNL =G=

                 WFNL * 0.5 * pCompNL**0.5 * pSilkNL**0.5 / pSilkNL + ExpSilkNL;

*        now for China

Comp_CN..        CompCN + ExpCompNL =G=

                 WFCN * 0.5 * pCompCN**0.5 * pSilkCN**0.5 / pCompCN + ImpCompNL;

Silk_CN..       SilkCN + ExpSilkNL =G=

                 WFCN * 0.5 * pCompCN**0.5 * pSilkCN**0.5 / pSilkCN + ImpSilkNL;

*        now the zero profit conditions

*        this time China first

ZPCComp_CN..     wCN**alpha * rCN**(1-alpha) =G= pCompCN;

ZPCSilk_CN..    wCN**beta * rCN**(1-beta) =G= pSilkCN;

*        second for the Netherlands

ZPCComp_NL..      wNL**alpha * rNL**(1-alpha) =G= pCompNL;

ZPCSilk_NL..     wNL**beta * rNL**(1-beta) =G= pSilkNL;

*        now the income definitions - under consideration of tariff revenue

*        for the Netherlands

income_NL..    INL =E=

                 wNL * LNL + rNL * (KNL - Ktransfer) + rCN * Ktransfer

                 + tariffPCNL * pCompCN * ImpCompNL + tariffsilkNL * pSilkCN * ImpSilkNL;

*        for China

income_CN..   ICN =E=

                 wCN * LCN + rCN * KCN

                 + tariffPCCN * pCompNL * ExpCompNL + tariffsilkCN * pSilkNL * ExpSilkNL;

*        now the zero profit conditions for imports and exports

priceComp_NLCN..  pCompNL * (1 + tariffPCCN) =G= pCompCN;

priceComp_CNNL..  pCompCN * (1 + tariffPCNL) =G= pCompNL;

priceSilk_NLCN..     pSilkNL * (1 + tariffsilkCN) =G= pSilkCN;

priceSilk_CNNL..     pSilkCN * (1 + tariffsilkNL) =G= pSilkNL;

*        what are the welfare levels of both countries?

welfare_NL..    WFNL =E= INL / (pCompNL**0.5 * pSilkNL**0.5);

welfare_CN..   WFCN =E= ICN / (pCompCN**0.5 * pSilkCN**0.5);

*        what are the equations of the model?

MODEL HOM

         /labor_NL.wNL, capital_NL.rNL, labor_CN.wCN, capital_CN.rCN,

          Comp_NL.pCompNL, Silk_NL.pSilkNL, Comp_CN.pCompCN,

          Silk_CN.pSilkCN, ZPCComp_CN.CompCN, ZPCSilk_CN.SilkCN,

          ZPCComp_NL.CompNL, ZPCSilk_NL.SilkNL, income_NL.INL,

          income_CN.ICN, priceComp_NLCN.ExpCompNL, priceComp_CNNL.ImpCompNL,

          priceSilk_NLCN.ExpSilkNL, priceSilk_CNNL.ImpSilkNL, welfare_NL.WFNL,

          welfare_CN.WFCN/;

*        numeraire good?

pCompNL.FX = 1;

*        lower bounds for goods and factor prices so that we do not have

*        the problem of division by zero

rNL.LO = 0.0001; wNL.LO = 0.0001;

wCN.LO = 0.0001; rCN.LO = 0.0001;

pSilkNL.LO = 0.0001; pCompCN.LO = 0.0001; pSilkCN.LO = 0.0001;

*        what could be the starting values?

wNL.L = 1; rNL.L = 1; wCN.L = 1; rCN.L = 1; pSilkNL.L = 1; pCompCN.L = 1;

pSilkCN.L = 1; CompCN.L = 100; SilkCN.L = 100; CompNL.L = 100;

SilkNL.L = 100; INL.L = 200; ICN.L = 200; ExpCompNL.L = 0; ImpCompNL.L = 0;

ExpSilkNL.L = 0; ImpSilkNL.L = 0; WFNL.L = 200; WFCN.L = 200;

SOLVE HOM USING MCP;

***

Ktransfer = 0;

alpha = 0.4; beta = 0.6;

tariffPCNL = 0.0; tariffsilkNL = 0.0;

tariffPCCN = 0.0; tariffsilkCN = 0.0;

LNL = 100000; KNL = 200000; LCN = 200; KCN = 100;

*ExpCompNL.L = 15; ImpCompNL.L = 0;

*ExpSilkNL.L = 0; ImpSilkNL.L = 15;

SOLVE HOM USING MCP;

*** now comes the loop

Loop(S,

Ktransfer = 0.25 * ORD(S);

welfareCN(S) = WFCN.L;

OPTION welfareCN:4:0:1

Display welfareCN;
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