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Abstract. 

A national economic strategy has been the formation of trade blocs under the theory of comparative advantage. However, empirical evidence shows that the multipliers of trade on economic structure not all countries are as predicted by theory. This paper analyzes feedback and spillover effects for International Coefficients Matrix in North America constructer with Chenery - Moses model and the UNCTAD data. The results in trilateral matrix, suggest that Canadian economy structure, the Feedback and Spillover effect are significant of demand side, whereas in the case of Mexico are higher by supply side. In regard to the United States, Feedback and Spillover are significant by supply and demand side. Also the results conclude that, spillovers from United States to its partners business by exports and imports, are lower than those from Canada and Mexico to United States.
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Spillovers and Feedbacks effects in North American. An international and national approach.

Introduction 

During the nineties, the growth model in some countries was export promotion under assumption of the positive relationship between trade and development. This relationship, come to the Hecksher - Ohlin Model, which means that countries with resource endowments and different levels of development, trade tendency is to intensify industrial relationships between countries. One reason is the comparative advantages and second is the mutual benefits of trade once the price factors equals in the different nations (Samuelson [1983]). Thus, the multipliers generated by the trade made a positive impact on the use of factors and the relationships between input and output proper scope of economies of scale and access to favourable currency (Kruger [1990]).

In Export Promotion Strategy, some countries signed Free Trade Agreements (FTA) with the aim of eliminating trade barriers and increase commerce between the treaty members (Tussie and Lengyiel [2002]). It has been argued that FTAs were favourable for developing countries due to geographical proximity and its reduction in transport costs (Frankel et al [1995]). However, the benefits of FTAs depend on domestic economic strength of each member to generate wealth, the development continues to drive innovation and production of goods with high technological content to respond a production system that allows the integrated sector existence of externalities favorable to economic growth (Tironi [1977]).

North America Free Trade Agreement (NAFTA), was the economic factor that characterized relationship between Mexico - United States and Canada in the late twentieth century. Some work on the trading bloc of North America said disadvantageous role of Mexico's economy compared to its partners. It was felt that the export sector would be more closely linked to sectors that are characterized by the existence of multinational companies but with a limited production for the domestic market, for example in the case of exports from the maquiladora sector, the impact of NAFTA on the Mexican economy would be in reducing the generation of value of domestic inputs used (Cardero [1995]). Also considered the effect of training block in North America, Mexico would have a big advantage because it would depend on the petroleum product, due to the considerable growth of foreign direct investment (FDI) and manufacturing (Rubio [1996 ]).

However, in the years immediately following NAFTA, Mexico experienced rates of growth in FDI, however, that investment generated little impact on the country's economic structure. NAFTA helped Mexico's economy is in the global market chains, but more propensity to import than to their ability to export (Novelo [2006]) regard Gazol [2004] states that the Mexican economy, growth, employment and wages have been disadvantaged by exports as these have limited impact on the imported content. Indeed, export growth has little impact due to the low impact of backward linkages to following in the economic structure of Mexico and because of that trade has specialized in high technology and required less labor than traditional manufacturing. (Ruiz [2006]).

Other authors have found that both private and foreign investment per man employed had a favorable impact on labor productivity (Ramirez [2005]). Has been evaluated for Total Factor Productivity in the manufacturing industry in the post-NAFTA period and has been suggested that the favorable impact on total productivity is due to increased FDI inflows in the country (Mollick and Cabral [2009]).

From an Input - Output Table for North America (IOTNA), one can analyze the degree of integration, articulation, the size of the multiplier, the role and structural position of each sector and each nation of the economic system. It is also possible to analyze the allocation of economic resources between countries. However, when dealing with the theory of resource allocation from Input - Output Table (IOT) is necessary to make hard assumptions about the geographical proximity and production functions between each region (Isard [1951]) or between countries ( Leontief et al [1959]). 

The most important conclusion of the Regional Input-Output Model is that growth depends on the strength of the stroke that makes one region over another when purchasing inputs that, and force feedback, where purchases of inputs to this region means output growth for it due to sales, but to sell the inputs required for the purchase of other inputs from outside the region and the region that buy supplies again experience growth by selling their product as an input to the other region ( Miller [1998]).

The methodology of IOM has developed models in the estimation of Regional and International boards from different methods such as export ratios (Chenery [1956], Hewings [1985], Ishikawa and Miyagi [2000]) which involves the construction of coefficients industry shipments region on final demand.

Another method is the location coefficients (Brand [1997], Flegg and Webber [2000]) using the information of the Gross Value of Production. From this method, we construct the gravity model (Cole [1996], Lindall et al [2006]), which measures the distance between economic sectors according to the required inputs per unit of production.

There are other methods for estimating interregional and TIP are the focus of pool in supply and demand (Shaffer and Chu [1969], Stevens et al [1989]) whose base is the parent of supply and use. Regional purchase coefficients (William et al [2002]) that are based on information input ratio by region, total input of regional and sectoral production by region. Finally, the hybrid method (Lahr [1993], Piispala [2000]) using the vector of intermediate demand, the product and intermediate consumption of industry by region.

These methods have helped to diagnose the state of intersectoral relations at regional level to countries like Bulgaria, Canada, China, Finland, U.S., Japan among some international as well as the IOT for the European Union or Asia (Rueda et al [2009], Miller and Blair [2009]).

However, the tradition of regional models from the perspective Input - Output, have only tried the spillover effects and feedback on the demand side, however, using the inverse of Ghosh [1958] to treat these effects by On the supply side and to diagnose the forward spillover effects established by Hirschman [1958], indicating that growth in supply from one sector to another, it stimulates consumption to a third sector. It is important to consider the spillover effects and feedback by supply and demand in the international or regional model for the latter case, it would analyze the impact of exports and imports.

This document is built in three sections, the first model describes the Multi-Regional Input - Output (MRIO) and defines the concept of spillover and feedback. The second section describes the database used and evaluate the spillovers and feedbacks for the North American block. Finally the paper highlights some facts.

1. Regional Analysis in Input – Output Model

Input – Output Model at the regional level was developed by the question of allocation of resources in an economy, because the determinants of economic flow between two regions are explained by the difference in the allocation of resources and the pursuit of economies scale (Isard [1951]). However, in literature there have been three fundamental models: the Interregional Model (IRIO) (Isard [1960]), Regional Balance model (Leontief [1953]) and the Multiregional Model (MRIO) (Chenery [1953 ], Moses [1955]).

Although each model has a similar structure, but the interpretation of the tables Interregional and how they are obtained is different, for example, in the case of IRIO and Regional Balance interregional tables are based on, but in the Regional Balance or International product incorporates the proportion of each region or country. THE MRIO is based on the construction of technical coefficients in the region by the proportion of trade between the regions. Even so, the spillover and feedback are issues that are discussed within the models also have shown that the effect sizes for each model differ slightly for the same period (Miller and Blair [2009]).

As stated in the introduction, the work of MIP addressing regional analysis have referred only to "trickle-down effect, and feedback on the demand side, examples of which are found in Sim et al [2007] to make tables interregional two regions of Thailand (Mukdahan and Svannakhet) under the method of proportion of trade coefficients between regions, and show the pooled spillovers and feedback from the model of Isard [1960]. The work carried out simulations of impact on final demand, value added and trade.

QU Meng [2007] estimate the inter-TIP at constant prices for the case of China in 1997 with an array of GRID method (generation of regional input - output tables Decomposition) and also work on spillovers and feedback on the side of the demand. Kim et al [2010] make a regional TIP for the Philippines and breaks down the national matrix for 5 regions, an element that stands out is that we present the calculations of the effects of spills similar to the decomposition of Miyazawa [1971] as regard to external effects.

One of the problems presented by all the work on IPM regional or international level is the database (Pulido [1996]). Although there are several options for generating the inter-TIP, the problem arises when the national accounts and the definition of economic sectors have different criteria in generating the data bases and definitions of economic sectors. 

Another international example for the construction of IOT is the case of Asia that includes 10 countries in the Pacific Region for the year 2000 (Miller and Blair [2009]). In this table case, several assumptions have been made for their development by using information generated by national institution and tables available in every country, however the criteria for disaggregation and sectoral aggregation are different. The case of the European Union and this work contains uniform criteria in defining regional accounts due to the sectoral classification Eurostat makes the case for Europe and for North America were used statistics compiled by UNCTAD.


1.1 Multi-Regional Input - Output Models to North America


In this section we formalize the fundamental equations to describe a model of three regions or countries (which will be used interchangeably) and identify spillovers and feedback effects from demand and supply side. To that end, we start with the general structure of a IOT for North America (IOTNA) shown in Table 1.
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The supra-indices indicate the country in question, for example C is used for Canada, the EU is the United States, M is Mexico and RM for the Rest of the World. "Z is the intermediate transactions, " "F is the final demand", "VA is value added" and "X is the Gross Value of Production. " ZCC, and ZMM ZEUEU are matrices which represent transactions within the country, outside of them are accounted for inputs used in the trade (imports - exports), for example, the array read horizontally ZEUC inputs represents United States exports to Canada or otherwise vertically simultaneously displays inputs imported into Canada from the United States.

Following the model of Isard [1960] Gross Value of Production is the sum of the products of the countries, however this can be expressed from the demand side or supply. In the first case, the Gross Value of Production for North America (XAND) is defined as follows:



where DI is the intermediate demand and final demand F is the supra-index indicates the country. In general, the Gross Value of Production is equal to the sum of intermediate demand more final demand (X = DI + F). However, the supply side the Gross Value of Production (XANO) is:



where "IC is the intermediate consumption" and "VA is value added. " So the supply-side X is equal to IQ VA. By product breakdown by country for each sector of the North American block on the side of demand is:

[image: ] in the system (3), z indicates the inputs, the supra-indices indicate sales by region and sub -indices of sales from sector to sector, for example, indicates the sales of sector i in Canada j sector of Canada, as seen when the supra-index is repeated CC, MM indicate EUEU or sales of intermediate inputs within the region, whereas when there is a combination sales indicate interregional intermediate inputs. In our case are intermediate exports from one region to another, for example indicates the sales of sector i to sector l Canada United States in turn are exports from Canada to the United States of sector i to l. Note that the total number of sectors within the trading bloc are i = 1 ... n, which are shaped by the sum of the sectors in each region.

On the supply side, we define the product of sector i like, then the output of each sector per country will be defined as follows:

[image: ]Thus, the output of a sector of a region is accounted for by purchases made to other sectors of the region and makes the business of other regions, for example zCMim are the  purchases made by the sector i of Canada to sector m of Mexico. These are Canadian imports from Mexico of sector i to m.

One of the assumptions of the MIP is that production functions are linear and homogeneous, ie have constant returns to scale, therefore, the coefficients or parameters of it are constant or fixed (Raa [2005]). However, as the TIP is a moment in time, ie it is short term, the technology does not change, only knows the consumption of inputs used for production of an industry. Given the way in which the product is calculated in the TIP is clear that industries by doubling the product doubles the use of inputs.

Since the demand model technical coefficients are defined as the ratio of input per unit of output produced. In this way the production is doubled doubled input use but remains the same proportion of each input in total output of a particular sector (Leontief [1986]).

However, the set of technical coefficients are defined as follows:

[image: ]each set of technical coefficients describing the consumption of inputs that makes a region of inputs produced in the region and in the other. On the other hand, taking the form of tender, Ghosh [1958] defines the coefficients of deliveries and the proportion of items per unit of output produced, defined as:

[image: ]then the matrix of technical coefficients matrix A and E are coefficients of delivery matrices partitioned into three regions or countries as follows:
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Thus the product of each region using the technical coefficients and deliveries will be:








the system of equations (7) is on the side of demand and (8) on the supply. The solution of the system determines spillover and feedback effects. On the demand side, the product of a region depends on final demand and final demand, in turn, is intertwined by the product of other regions and thus the final demand in those regions. This system senses that the product of a region depends on the product of others. If defined the vectors of final demand, gross value of production and value added like:
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then, the solution of system of North America is:
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However, the solution for North America, to be partitioned to analyze spillover and feedback effects. A clear expression of the model solution is in Oosterhaven and Stelder [2008] for a table with two regions, the principle of authors is that the feedback effect for a region is composed of the spillover, intra-product, spillover, however in theses cases the solution model is more complex, but it contains the general structure in feedbacks effects. In the appendix shows the solutions for each economy in the North American system.

In the system of equations of the appendix determines the total effects and shows the internal effects, the effects of spills and feedback. For the demand model the feedback effect makes the product of a region depends not only on final demand in the region but of final demand in other regions. The spillovers effects  are defined by the intranacional-matrix and international. The size of the spillover is more less than the size of intranacional-effects. The appendix shows that the total effects are greater and the difference between intranational and international impact is due to feedback effects (Miller and Blair [2009])
 
The solution of output for each country on the offer side, shows that the product depends on the value-added product from other countries and the added value of the other countries. The composition of the feedback consists of symmetrically about the case of demand, however, the entries of matrices A and E are different so that its size is not the same.

2. Empirical analysis

The construction of the IOTNA was made whit IOT for each country published in the February 2009 edition of Input-Output Database, OECD, however, the TIP for Canada and the United States are referred to 2005, while in the case of Mexico is for 2003, although the difference of time between the parent carries a couple of solutions that have to do with the updating of information. The first is to update the entries in the matrix of technical coefficients of Mexico (AMM) to 2005. The second is to consider the constant coefficients and update the components of final demand and value added. However, the difference in timing is marginal for the effect of a structural change in the Mexican economy, since the structure in the short term does not change the proportion of inputs generated by the product but causes structural change on the horizon time (Leontief [1986]). This problem generates a margin of error in statistical calculations for the construction of the IOTNA, but consideration of the theory, the difference in years does not significantly modify the intensity of inter-industry relationships.

Arrays of Canada and Mexico are in local currency and basic prices are in U.S. producer prices. This bill creates another problem on the compatibility of use of the information, when it comes to this kind of price is necessary to convert currencies at the same price system, unfortunately, this is outside the scope of this investigation, however is important to note that for an international array would be more appropriate to have TIP a buyer because prices include transportation costs that affect the amount of imports and exports. With the price system in the TIP of Mexico and Canada, inflate the quantities of inputs of these countries on the United States.

Vectors were used to estimate import and export trade sector-disaggregated by country of origin, according to the database called STAN Structural Analysis Database, which is organized according to ISIC Rev. 3.1 (International Standard Industrial Classification) and is compatible with the classification used in the construction of the TIP for each country. A lack of this database is that only reports the trade flows of goods and not distinguished in some cases as the "mining and quarrying" of "energy" and "energy" as if it is in the IOT. We used a criterion of aggregation of various sectors to ensure that IOT were consistent in all three economies.

Since no figures are reported on services, we calculated the amount of exports and imports using the average of the market share that make the real sector. While it may seem an arbitrary decision for the remaining elements, the solution has been used in some works that do not have the same information (van der Linden and Oosterhaven [1996]).

The next step in the construction of the TiPan was to express the various matrices and vectors in U.S. dollars (USD) as their common currency, such as reflected in the OECD data on trade in goods between countries. The conversion was done with the average exchange rate of Mexican pesos and Canadian dollars.

Having calculated the amount of exports and imports from country A to N, are constructed from trade coefficients defined as shipments (Miller and Blair [2009])
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Where zANi is the flow of shipments from the region to N sector i "also includes a proportion of shipments to final demand and TNi is the sum of its shipments of the product of sector i of the N region. "Having calculated the vector of trade coefficients is transformed by a diagonal matrix of trade coefficients defined as  to which way the interregional system as:
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Where
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This “ is a diagonal matrix of national technical coefficients matrices”, “B is a matrix of diagonal submatrices of the coefficient of trade” and “F is the vector of final demand.” Thus the technical coefficients interregional or hospitalizations are defined according to .

An extension of this model would be to use the coefficients of trade but with the receipts from sector to sector to generate the matrix of coefficients supplies, such coefficients would be defined as follows:




where “zANj is the flow of receipts in the region A to N through j sector in region N, which includes information on receipts of value added, “JNj is the sum of its receipts of proceeds of sector i of the N region”. Having calculated the vector of trade coefficients is transformed by a diagonal matrix, defined from the receipts of each sector and region that allows the construction of the coefficient matrices E regional delivery, so that the system is solved as:

 

where
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So the coefficient matrices of shipments  by region and trade coefficients calculated by sector receipts (R) - generated international tables region calculated by the supply side. In equation (14), the generation of the coefficient matrices are calculated for international deliveries by .

1 and Table 2 shows the aggregated data to the matrix of coefficients sector international supply and demand of the trade bloc in North America. The results in Table 1 show the coefficients defined by the shipping trade, ie, sales of supplies or products inside and outside exports. The data indicate that the United States exported more than exports made between Canada and Mexico. But the United States exports more to Canada than Mexico.

According to equation (12), the technical coefficients to incorporate international trade change size as the product is distributed within and outside the economy. The last part of Table 1 shows, the generation of international technical coefficients between the NAFTA partners. These results identify the size of the national ratio is higher for the U.S. and does not change much compared to the ratio observed in tables. This is explained by the size of U.S. exports to its partners.
 
Table 2 shows the data and results in the generation of international delivery ratios added to a sector. In this table, is the trade coefficient matrix defined by the receipts from one sector to other regions, in other words, the proportion of purchases of supplies within the country and overseas imports. As exports imports from Canada and Mexico are concentrated in the United States and the country imports more from Canada than from Mexico. These data show that the integration processes that have taken the United States and Canada have been more intense than those that have had those countries with Mexico.

In the coefficients of domestic supplies, the U.S. has a size similar to the technical coefficient. This implies that the contribution of value added and final demand are almost equal to what drives the growth of supply or demand can be almost the same. For its part, Canada and Mexico have very different sizes, technical coefficients and delivery. However, the common feature of all three economies is that the size of the coefficient implies that the product supplies the supply side depends on more than 50% of value added in each country.

	Cuadro 1 
Generación de Matriz de Coeficientes Técnicos interregionales para América del Norte

	Coeficientes de Comercio por Envíos

	Canadá
	0.7681
	0.0149
	0.0026

	Estados Unidos
	0.1643
	0.9850
	0.1663

	México
	0.0677
	0.0001
	0.8311

	Matriz diagonal de Coeficientes Técnicos Nacionales

	Canadá
	0.5400
	0
	0

	Estados Unidos
	0
	0.4120
	0

	México
	0
	0
	0.3064

	Matriz de Coeficientes de Técnicos Internacionales

	Canadá
	0.3196
	0.0122
	0.0028

	Estados Unidos
	0.1382
	0.401
	0.1101

	México
	0.0453
	0.0006
	0.2117

	Fuente Elaboración propia.




	Cuadro 2 
Generación de Matriz de Coeficientes de Entregas interregionales para América del Norte

	Coeficientes de Comercio por Recibos

	Canadá
	0.8959
	0.0054
	0.0061

	Estados Unidos
	0.1026
	0.9911
	0.0927

	México
	0.0015
	0.0036
	0.9012

	Matriz diagonal de Coeficientes de Entregas Nacionales

	Canadá
	0.4815
	0
	0

	Estados Unidos
	0
	0.4120
	0

	México
	0
	0
	0.4235

	Matriz de Coeficientes de Entregas Internacionales

	Canadá
	0.3866
	0.0045
	0.0052

	Estados Unidos
	0.0862
	0.4051
	0.0735

	México
	0.0014
	0.0028
	0.3441

	Fuente Elaboración propia.



From the data matrices were constructed Figures 1 and 2 represent total exports and exports from North America to the world. Total exports are those that represent trade within the bloc and outside it. The total amount of exports under the IOTN is 1,678,448.7 million U.S. dollars, in Figure 1 shows that participating in further U.S. exports to North America.



Figure 2 shows the trade bloc's exports to the world, amounting to U.S. $ 767,455.2 million. The data show that exports from North America are represented by the United States economy, the data also reported that the U.S. is behaving contrary to their trading partners, for example, in the Mexican economy, inter-regional exports has more weight the block exports out of it, while Canada has the same pattern but to a lesser extent Mexico.


Total imports and the rest of the world trading block are described in Figures 3 and 4. Figure 3 shows the composition of total imports to North America, whose amount is calculated 1,377,702.7 million. In Figure 3 shows that the largest player in the U.S. total imports. It must be said that the information available in the IOT national express trade surplus economies. However, according to Figures 1 and 3, the surplus is only maintained in the United States economy.



Figure 4 depicts the composition of imports from the trade bloc partners. Total imports registered the rest of the world are 1,418,182.2 million. Apparently, no U.S. trade surplus with the rest of the world. This graph concludes North America maintains a trade deficit with the rest of the world.




Table 3 presents the results of the total effects on the side of the supply and demand added to a sector. The data show that the effects of drag and thrust, ie demand and supply in Canada are the largest in North America, but their impact is diminished by the size of the trade that in North America and the participation total output is only 7.7%. The results obtained in Canada say the term is more significant demand for intermediate demand product with trading partners regarding their products, besides the supply side is possible that the size of intermediate consumption is relevant in these results As intermediate consumption in this economy is most significant with regard to its trading partners.

On the supply side Mexico has a total effect greater than America, this is because the composition of the gross value of Offer outweighs the added value of intermediate consumption, also is not significant level of participation of Mexico in trading block since only participates with 4.5%. United States remains almost unchanged between the effects estimated by the demand and supply, this is because the size of the technical coefficient and national deliveries are nearly equal.

	Cuadro 3.
Efectos Totales de acuerdo a matriz de Coeficientes Internacionales.

	 País
	Demanda
	Oferta

	Canadá
	1.96
	1.89

	Estados Unidos
	1.71
	1.70

	México
	1.50
	1.73

	Elaboración propia. 




The U.S. economy is the representative of North America because of 26,290,167.5 billion as calculated with the Tablets, 87.8% is generated in the U.S. economy, as well as the impulses generated by supply and demand are more stable this economy. The results show that Canada's economic structure is more impulses for growth and demand that Mexico is more responsive to stimulation by the offer.
 
The sectoral breakdown is handling the construction of the TiPan was 32 sectors by region due to the nature of the information contained in the tables and information on imports and exports available, and sectors were added in some null entries cases for Mexico and Canada. Annex 1 shows the table with the aggregation criteria to arrays of 32 sectors for North America.

Annex 2 presents the results of the model of Chenery [1953] and Moses [1955] and the extension for calculating the coefficients of international deliveries for the 32 sectors by country. Table 1 of this Annex, presents data on the decomposition of total effect, Intranational, Spill and Feedback to Canada. Overall, the demand side, the spill of imports from Canada are higher on the U.S. economy than Mexico, highlighting the areas of water transport, machinery and equipment Rental, Manufacture of motor vehicles, trailers and semi / Building and repairing of ships and boats / aircraft and spacecraft / Railways and transport equipment nec; the case of imports of goods with high technological content. The flow of imports from Canada over Mexico are less than the feedback effect that Canada gets trilateral trade. The supply model calculations show the same pattern as the results of the application, however comparing the spill and feedback on the models of supply and demand concludes that imports of final demand are more significant in the Canadian economy.

Table 2 of Annex, shows the results for the United States in the demand and supply models. The spill of U.S. imports is very low, on trading partners, however the feedback effect you get from imports is greater than the spill from them. On the supply side, the situation changes since the spill as a result of exports is greater on the Mexican economy on Canada, this is because Mexico's economy is analyzed as an economy capable of impulse response of the offer. On the other hand, feedback U.S. average is higher for exports than imports in the trade bloc. It is worth noting that the largest total effects on the export side are distributed between the primary sector, in the fields of agriculture, hunting, forestry and fishing, food, beverages and snuff, in the manufacture of rubber and plastics; in the secondary sector in the fields of manufacturing of motor vehicles and trailers / Building and repairing of ships and boats / aircraft and spacecraft / Railways and transport equipment nec, water transport and air transport, while the sector services are the branches of Post and telecommunications and machinery and equipment Rental. In these industries using high technology in production processes and according to the TiPan are sectors of high added value.

Finally, in the case of Mexico, the pour calculated by demand shows there is greater effect on the U.S. economy and highlights the clothing sector, textiles, leather and footwear. Mexico has higher feedback effect that the United States and lower Canada in the trade bloc, this means that trade with NAFTA has benefited the Mexican economy, however the position and the role it plays Mexico in the block is not is the best. The sectors with the greatest overall effect on the demand model indicates that is the case in manufacturing where they are located, in addition also has an important role in the construction industry and the hotels and restaurants. For his part in the tender form the Mexican economy has shed more than demand, however, the feedback effect is very similar to that calculated by the demand side. It is important to note that exports of food, beverages and snuff, Manufacture of wood and manufacture of wood and cork, and water transport are the sectors that have greater total effect. However, the transport sector highlighted by the spill water that makes the U.S. economy.

3. Conclusions

The results obtained by this model indicate that the U.S. economy is the leading North American economy and its structure is much stronger than the rest of their partners, because the chains of supply and demand are more homogeneous in size and not as different as their trading partners. One way of looking at this has been for the decomposition of the total effect of the structure within both the supply and demand, although not the United States has the highest average effect, the effects of supply and demand are very close. The feedback obtained from its trading partners is small compared to total or intra multiplier but much larger than the spillovers they generate to Mexico and Canada.

In addition, the effect given by the export side involves sectors that are primary, secondary and tertiary whose characteristic is that they are employing high technology sectors. This reflects a more diversified and more integrated in contrast to its trading partners to areas of technology involves lower-middle and upper middle in the case of Mexico or Canada for medium technology sectors - high and high. However, the production structure reflects that growth impulses are only on offer to Mexico and demand for Canada.

The model was analyzed imports imports in Mexico and Canada are more on the U.S. economy, however, the U.S. imported inputs are higher from Canada to Mexico. As discussed both Canada's economy such as Mexico have a pattern of dependence on the U.S. economy, however, given the structure of the U.S. economy, its partners have specialized in supply or demand effects of which have allowed the United States receive significant levels in the feedback effect of imports or exports, thus complementing the U.S. economy.

In the case of the Canadian economy, the results suggest that it has the highest overall aggregated effect in North America. Nevertheless, given the level of output and trade, the influence on the block is not relevant as in the United States.

In the case of Mexico the results are not much different from those of the Canadian economy, in the sense that the impacts that the United States on the two economies is lower than that caused these economies to the U.S.. The flow is increased by the export side, however these are sectors with low added value and technological level medium - low. Mexico has had benefits of belonging to NAFTA as the calculations suggest that Mexico receives more spillovers of causes, whether of supply and demand. The backward linkage effect caused by imports was lower than that which comes from exports, ie forward linkages have led to greater impacts, as well as the feedback we get both imports and exports are similar.

These results suggest that the economic structures of Canada and Mexico have a large dependence on the U.S. economy, so as long as U.S. economic growth, the economies of Mexico and Canada are favored, otherwise it is when there is a recession the U.S. economy, but the mechanism of transmission of impulses to growth are on the side of imports in Canada and on the side of exports in Mexico.

An instrument of economic policy is to encourage those sectors stimuli that imports have a positive impact on the economic system for Canada and generate a process of integration with its export sectors that generate a positive influence on growth. One measure would be the promotion of small and medium enterprises with export profile, but that link high-impact sectors for imports.

In the case of the Mexican economy, the growth model has led to exports and linkages that cause these have been significant growth in output, however it is necessary that the role of copper imports importance to generate backward linkages, need to stimulate the productive base of the sectors with the greatest impact on imports.

The U.S. economy is the closest example of Canada and Mexico, and these economies will need to promote the integration of the production structure in order to have significant effects on supply and demand.
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Anexo 1
Sectores y dimensión final  en la matrices de insumo producto homologadas con sus respectivas agregaciones de las tablas originales
[image: ]

Anexo 2
	Cuadro 1 Efectos de Derrama y Retroalimentación de Canadá en América del Norte

	Sectores
	Demanda
	Oferta

	
	Efectos Totales
	Efectos  Intranacionales 
	Derrame
	Retroali.
	Efectos Totales
	Efectos  Intranacionales 
	Derrame
	Retroali.

	
	
	
	EU
	M
	
	
	
	EU
	M
	

	Agricultura, caza, silvicultura y pesca
	1.940
	1.575
	0.128
	0.056
	0.366
	1.708
	0.875
	0.011
	0.005
	0.832

	Minas y canteras
	1.554
	1.271
	0.127
	0.045
	0.283
	1.240
	0.785
	0.011
	0.006
	0.455

	Alimentos, bebidas y tabaco
	2.305
	1.734
	0.232
	0.071
	0.572
	2.197
	1.834
	0.004
	0.002
	0.363

	Prendas de vestir, productos textiles, cuero y calzado
	1.724
	1.124
	0.239
	0.185
	0.599
	0.453
	0.396
	0.004
	0.001
	0.057

	Producción de madera y fabricación de productos de madera y corcho
	2.035
	1.587
	0.187
	0.047
	0.448
	1.521
	1.113
	0.016
	0.014
	0.408

	Pasta, papel, productos de papel, actividades de imprenta y editoriales
	1.846
	1.402
	0.239
	0.027
	0.444
	1.549
	1.098
	0.007
	0.011
	0.451

	Fabricación de coque, productos de la refinación del petróleo y combustible nuclear
	1.862
	1.716
	0.105
	0.115
	0.146
	2.522
	1.790
	0.012
	0.012
	0.732

	Químicos excluyendo farmacéuticos / Farmacéuticos
	1.979
	1.345
	0.358
	0.048
	0.634
	1.396
	1.106
	0.008
	0.004
	0.290

	Fabricación de caucho y otros plásticos
	1.959
	1.276
	0.365
	0.068
	0.684
	0.842
	0.606
	0.021
	0.010
	0.236

	Fabricación de otros productos minerales no metálicos
	1.797
	1.317
	0.231
	0.081
	0.480
	0.881
	0.321
	0.010
	0.005
	0.561

	Hierro y acero / Metales no ferrosos 
	1.964
	1.360
	0.302
	0.070
	0.604
	1.201
	0.981
	0.029
	0.015
	0.221

	Fabricación de productos metálicos, excepto maquinaria y equipo
	1.836
	1.270
	0.293
	0.062
	0.566
	1.044
	0.695
	0.014
	0.009
	0.349

	Fabricación de maquinaria y equipo, n.c.p. / Maquinaria eléctrica y aparatos eléctricos, n.c.p.
	1.783
	1.148
	0.355
	0.078
	0.634
	0.776
	0.695
	0.005
	0.003
	0.080

	Fabricación de maquinaria de oficina, contabilidad e informática / Equipo de radio, televisión y comunicación / Instrumentos médicos, de precisión y ópticos / Manufactura n.c.p; reciclamiento (incluye muebles)
	1.579
	1.106
	0.241
	0.103
	0.473
	0.706
	0.657
	0.003
	0.002
	0.049

	Fabricación de vehículos automotores, remolques y semirremolques / Construcción y reparación de barcos y botes / Aeronaves y naves espaciales / Ferrocarriles y equipo de transporte, n.c.p.
	1.904
	1.132
	0.401
	0.106
	0.772
	1.182
	1.154
	0.014
	0.007
	0.028

	Generación, captación y distribución de energía eléctrica / Fabricación de gas; distribución de combustibles gaseosos por tuberías / Suministro de vapor y agua caliente / Captación, depuración y distribución de agua
	1.495
	1.147
	0.235
	0.016
	0.347
	0.889
	0.625
	0.003
	0.003
	0.264

	Construcción
	1.750
	1.435
	0.112
	0.039
	0.315
	3.457
	3.299
	0.001
	0.001
	0.157

	Comercio al por mayor y al por menor; reparaciones
	1.512
	1.288
	0.106
	0.027
	0.224
	2.422
	2.111
	0.003
	0.003
	0.312

	Hoteles y restaurantes
	1.823
	1.541
	0.096
	0.021
	0.282
	1.562
	1.331
	0.001
	0.002
	0.231

	Transporte terrestre y por tuberías 
	1.690
	1.356
	0.168
	0.040
	0.335
	1.414
	1.000
	0.005
	0.003
	0.414

	Transporte acuático
	2.022
	1.215
	0.602
	0.019
	0.807
	0.549
	0.458
	0.002
	0.005
	0.092

	Transporte aéreo
	1.850
	1.387
	0.298
	0.036
	0.463
	1.029
	0.734
	0.004
	0.004
	0.295

	Actividades de transporte complementarias y auxiliares; actividades de agencias de viajes
	1.283
	1.194
	0.031
	0.012
	0.089
	1.104
	0.429
	0.018
	0.007
	0.675

	Correo y telecomunicaciones
	1.904
	1.359
	0.298
	0.040
	0.545
	1.164
	0.524
	0.002
	0.003
	0.641

	Intermediación financiera y seguros / Actividades inmobiliarias
	1.556
	1.389
	0.076
	0.007
	0.167
	2.643
	2.245
	0.002
	0.002
	0.397

	Renta de maquinaria y equipo
	1.888
	1.319
	0.409
	0.007
	0.570
	0.702
	0.290
	0.003
	0.005
	0.412

	Informática y actividades conexas
	1.573
	1.336
	0.109
	0.018
	0.238
	1.287
	0.556
	0.006
	0.035
	0.731

	Investigación y desarrollo / Otras actividades empresariales
	1.627
	1.350
	0.154
	0.009
	0.278
	1.363
	0.607
	0.006
	0.007
	0.755

	Administración pública y defensa; planes de seguridad social de afiliación obligatoria
	1.605
	1.390
	0.081
	0.018
	0.215
	2.813
	2.722
	0.000
	0.000
	0.091

	Educación
	1.661
	1.474
	0.066
	0.010
	0.188
	1.280
	1.215
	0.001
	0.000
	0.065

	Servicios sociales y de salud
	1.601
	1.387
	0.087
	0.015
	0.214
	1.430
	1.103
	0.001
	0.002
	0.328

	Otros servicios comunitarios, sociales y personales / Hogares privados con personas empleadas; organizaciones y órganos extraterritoriales
	1.668
	1.423
	0.106
	0.016
	0.245
	1.763
	1.367
	0.003
	0.003
	0.396

	Promedio
	1.768
	1.355
	0.207
	0.047
	0.413
	2.876
	2.520
	0.007
	0.006
	0.355

	Elaboración Propia




	Cuadro 2 Efectos de Derrama y Retroalimentación de Estados Unidos en América del Norte

	Sectores
	Demanda
	Oferta

	
	Efectos Totales
	Efectos  Intranacionales 
	Derrame
	Retroali.
	Efectos Totales
	Efectos  Intranacionales 
	Derrame
	Retroali.

	
	
	
	C
	M
	
	
	
	C
	M
	

	Agricultura, caza, silvicultura y pesca
	1.98
	1.93
	0.05
	0.00
	0.05
	3.61
	1.34
	0.11
	0.08
	2.27

	Minas y canteras
	1.61
	1.51
	0.18
	0.00
	0.10
	1.78
	1.45
	0.24
	0.23
	0.33

	Alimentos, bebidas y tabaco
	2.34
	2.27
	0.02
	0.00
	0.07
	1.87
	1.38
	0.06
	0.03
	0.49

	Prendas de vestir, productos textiles, cuero y calzado
	1.92
	1.84
	0.02
	0.01
	0.08
	3.32
	2.75
	0.06
	0.05
	0.57

	Producción de madera y fabricación de productos de madera y corcho
	2.05
	1.87
	0.08
	0.01
	0.19
	2.97
	1.41
	0.12
	0.22
	1.56

	Pasta, papel, productos de papel, actividades de imprenta y editoriales
	1.86
	1.80
	0.04
	0.00
	0.05
	3.84
	1.08
	0.12
	0.18
	2.76

	Fabricación de coque, productos de la refinación del petróleo y combustible nuclear
	1.88
	1.76
	0.06
	0.00
	0.13
	2.78
	1.01
	0.29
	0.32
	1.76

	Químicos excluyendo farmacéuticos / Farmacéuticos
	1.99
	1.92
	0.07
	0.00
	0.07
	2.90
	1.92
	0.16
	0.10
	0.98

	Fabricación de caucho y otros plásticos
	2.02
	1.93
	0.03
	0.00
	0.09
	2.91
	1.19
	0.14
	0.13
	1.72

	Fabricación de otros productos minerales no metálicos
	1.84
	1.77
	0.01
	0.00
	0.06
	3.80
	1.35
	0.14
	0.10
	2.45

	Hierro y acero / Metales no ferrosos 
	1.98
	1.84
	0.11
	0.01
	0.14
	3.27
	1.59
	0.21
	0.24
	1.68

	Fabricación de productos metálicos, excepto maquinaria y equipo
	1.86
	1.78
	0.04
	0.00
	0.08
	2.20
	1.28
	0.20
	0.18
	0.92

	Fabricación de maquinaria y equipo, n.c.p. / Maquinaria eléctrica y aparatos eléctricos, n.c.p.
	1.89
	1.80
	0.02
	0.00
	0.09
	1.98
	1.45
	0.09
	0.07
	0.53

	Fabricación de maquinaria de oficina, contabilidad e informática / Equipo de radio, televisión y comunicación / Instrumentos médicos, de precisión y ópticos / Manufactura n.c.p; reciclamiento (incluye muebles)
	1.84
	1.78
	0.02
	0.00
	0.06
	2.00
	1.57
	0.07
	0.06
	0.44

	Fabricación de vehículos automotores, remolques y semirremolques / Construcción y reparación de barcos y botes / Aeronaves y naves espaciales / Ferrocarriles y equipo de transporte, n.c.p.
	2.05
	1.88
	0.06
	0.02
	0.17
	3.04
	2.65
	0.07
	0.07
	0.39

	Generación, captación y distribución de energía eléctrica / Fabricación de gas; distribución de combustibles gaseosos por tuberías / Suministro de vapor y agua caliente / Captación, depuración y distribución de agua
	1.50
	1.44
	0.01
	0.00
	0.06
	1.37
	0.91
	0.18
	0.19
	0.46

	Construcción
	1.76
	1.72
	0.00
	0.00
	0.04
	1.76
	1.58
	0.02
	0.02
	0.18

	Comercio al por mayor y al por menor; reparaciones
	1.53
	1.51
	0.08
	0.00
	0.02
	1.57
	1.08
	0.05
	0.05
	0.49

	Hoteles y restaurantes
	1.83
	1.80
	0.01
	0.00
	0.03
	2.86
	2.52
	0.03
	0.03
	0.35

	Transporte terrestre y por tuberías 
	1.71
	1.66
	0.09
	0.00
	0.06
	2.18
	1.26
	0.12
	0.09
	0.91

	Transporte acuático
	2.03
	1.95
	0.00
	0.00
	0.08
	2.52
	2.17
	0.08
	0.15
	0.35

	Transporte aéreo
	1.86
	1.79
	0.00
	0.00
	0.07
	3.13
	2.57
	0.15
	0.12
	0.56

	Actividades de transporte complementarias y auxiliares; actividades de agencias de viajes
	1.28
	1.26
	0.01
	0.00
	0.02
	3.23
	1.63
	0.11
	0.09
	1.60

	Correo y telecomunicaciones
	1.94
	1.92
	0.01
	0.00
	0.02
	2.01
	1.24
	0.24
	0.10
	0.77

	Intermediación financiera y seguros / Actividades inmobiliarias
	1.56
	1.55
	0.05
	0.00
	0.01
	2.91
	2.19
	0.04
	0.05
	0.72

	Renta de maquinaria y equipo
	1.89
	1.87
	0.01
	0.00
	0.03
	3.59
	1.10
	0.13
	0.15
	2.48

	Informática y actividades conexas
	1.58
	1.56
	0.01
	0.00
	0.02
	3.02
	2.10
	0.06
	0.54
	0.92

	Investigación y desarrollo / Otras actividades empresariales
	1.63
	1.62
	0.08
	0.00
	0.02
	1.47
	1.44
	0.11
	0.11
	0.02

	Administración pública y defensa; planes de seguridad social de afiliación obligatoria
	1.61
	1.59
	0.01
	0.00
	0.03
	1.35
	1.22
	0.01
	0.01
	0.13

	Educación
	1.67
	1.65
	0.00
	0.00
	0.02
	1.18
	0.93
	0.02
	0.03
	0.25

	Servicios sociales y de salud
	1.61
	1.59
	0.00
	0.00
	0.02
	2.57
	2.54
	0.02
	0.00
	0.02

	Otros servicios comunitarios, sociales y personales / Hogares privados con personas empleadas; organizaciones y órganos extraterritoriales
	1.68
	1.65
	0.04
	0.00
	0.02
	1.54
	1.02
	0.07
	0.08
	0.53

	Promedio
	1.81
	1.74
	0.04
	0.00
	0.06
	2.52
	1.46
	0.11
	0.12
	1.01

	



	Cuadro 4 Efectos de Derrama y Retroalimentación de México en América del Norte

	Sectores
	Demanda
	Oferta

	
	Efectos Totales
	Efectos  Intranacionales 
	Derrame
	Retroali.
	Efectos Totales
	Efectos  Intranacionales 
	Derrame
	Retroali.

	
	
	
	EU
	C
	
	
	
	EU
	C
	

	Agricultura, caza, silvicultura y pesca
	1.57
	1.01
	0.01
	0.00
	0.56
	1.94
	1.49
	0.13
	0.06
	0.05

	Minas y canteras
	1.47
	0.91
	0.00
	0.00
	0.56
	1.55
	1.03
	0.13
	0.04
	0.19

	Alimentos, bebidas y tabaco
	2.93
	2.75
	0.00
	0.00
	0.18
	2.31
	1.66
	0.23
	0.07
	0.21

	Prendas de vestir, productos textiles, cuero y calzado
	1.38
	1.12
	0.02
	0.01
	0.26
	1.72
	1.23
	0.24
	0.18
	0.43

	Producción de madera y fabricación de productos de madera y corcho
	1.22
	0.53
	0.01
	0.00
	0.69
	2.03
	1.52
	0.19
	0.05
	0.32

	Pasta, papel, productos de papel, actividades de imprenta y editoriales
	1.42
	0.71
	0.00
	0.00
	0.71
	1.85
	1.21
	0.24
	0.03
	0.56

	Fabricación de coque, productos de la refinación del petróleo y combustible nuclear
	1.67
	1.24
	0.00
	0.00
	0.43
	1.99
	1.86
	0.11
	0.11
	0.06

	Químicos excluyendo farmacéuticos / Farmacéuticos
	1.88
	1.31
	0.00
	0.00
	0.57
	1.98
	0.99
	0.36
	0.05
	0.86

	Fabricación de caucho y otros plásticos
	1.22
	0.77
	0.01
	0.00
	0.45
	1.96
	0.85
	0.37
	0.07
	0.97

	Fabricación de otros productos minerales no metálicos
	1.30
	0.64
	0.01
	0.00
	0.66
	1.80
	1.02
	0.23
	0.08
	0.57

	Hierro y acero / Metales no ferrosos 
	1.54
	0.82
	0.01
	0.00
	0.72
	1.96
	1.07
	0.30
	0.07
	0.77

	Fabricación de productos metálicos, excepto maquinaria y equipo
	1.33
	0.99
	0.01
	0.00
	0.34
	1.84
	0.90
	0.29
	0.06
	0.87

	Fabricación de maquinaria y equipo, n.c.p. / Maquinaria eléctrica y aparatos eléctricos, n.c.p.
	1.49
	1.41
	0.01
	0.00
	0.08
	1.78
	1.24
	0.36
	0.08
	0.50

	Fabricación de maquinaria de oficina, contabilidad e informática / Equipo de radio, televisión y comunicación / Instrumentos médicos, de precisión y ópticos / Manufactura n.c.p; reciclamiento (incluye muebles)
	1.78
	1.70
	0.01
	0.00
	0.08
	1.58
	1.23
	0.24
	0.10
	0.36

	Fabricación de vehículos automotores, remolques y semirremolques / Construcción y reparación de barcos y botes / Aeronaves y naves espaciales / Ferrocarriles y equipo de transporte, n.c.p.
	2.07
	1.97
	0.01
	0.00
	0.10
	1.90
	1.22
	0.40
	0.11
	0.44

	Generación, captación y distribución de energía eléctrica / Fabricación de gas; distribución de combustibles gaseosos por tuberías / Suministro de vapor y agua caliente / Captación, depuración y distribución de agua
	1.58
	0.98
	0.00
	0.00
	0.61
	1.49
	1.40
	0.23
	0.02
	0.59

	Construcción
	3.51
	3.43
	0.00
	0.00
	0.08
	1.75
	1.46
	0.11
	0.04
	0.24

	Comercio al por mayor y al por menor; reparaciones
	2.96
	2.53
	0.00
	0.00
	0.43
	1.51
	1.12
	0.11
	0.03
	0.22

	Hoteles y restaurantes
	1.41
	1.27
	0.00
	0.00
	0.14
	1.82
	1.58
	0.10
	0.02
	0.15

	Transporte terrestre y por tuberías 
	1.90
	1.62
	0.01
	0.00
	0.28
	1.69
	1.11
	0.17
	0.04
	0.36

	Transporte acuático
	1.08
	0.67
	0.00
	0.00
	0.41
	2.02
	1.39
	0.60
	0.02
	0.53

	Transporte aéreo
	1.18
	0.88
	0.00
	0.00
	0.30
	1.85
	0.94
	0.30
	0.04
	0.90

	Actividades de transporte complementarias y auxiliares; actividades de agencias de viajes
	1.11
	0.62
	0.01
	0.00
	0.48
	1.28
	1.15
	0.03
	0.01
	0.22

	Correo y telecomunicaciones
	1.43
	0.90
	0.00
	0.00
	0.53
	1.90
	1.07
	0.30
	0.04
	0.41

	Intermediación financiera y seguros / Actividades inmobiliarias
	1.87
	1.52
	0.00
	0.00
	0.35
	1.56
	1.35
	0.08
	0.01
	0.08

	Renta de maquinaria y equipo
	1.20
	0.25
	0.00
	0.00
	0.95
	1.89
	0.85
	0.41
	0.01
	0.71

	Informática y actividades conexas
	1.21
	1.00
	0.00
	0.00
	0.21
	1.57
	1.27
	0.11
	0.02
	0.33

	Investigación y desarrollo / Otras actividades empresariales
	1.77
	0.84
	0.00
	0.00
	0.93
	1.63
	1.19
	0.15
	0.01
	0.19

	Administración pública y defensa; planes de seguridad social de afiliación obligatoria
	1.91
	1.90
	0.00
	0.00
	0.01
	1.61
	1.38
	0.08
	0.02
	0.00

	Educación
	1.19
	1.17
	0.00
	0.00
	0.02
	1.66
	1.50
	0.07
	0.01
	0.35

	Servicios sociales y de salud
	1.33
	1.33
	0.00
	0.00
	0.00
	1.60
	1.37
	0.09
	0.01
	0.03

	Otros servicios comunitarios, sociales y personales / Hogares privados con personas empleadas; organizaciones y órganos extraterritoriales
	1.41
	1.34
	0.00
	0.00
	0.07
	1.67
	1.39
	0.11
	0.02
	0.00

	Promedio
	1.63
	1.25
	0.005
	0.002
	0.38
	1.77
	1.25
	0.21
	0.05
	0.39

	 




Appendix 

Solution of demand side for total effects of NA member countries. 
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Solution of supplie side for total effects of NA member countries. 
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Gráfica 1 
Composición de las exportaciones totales de América del Norte.
Canada	Estados Unidos	México	0.149888848039903	0.787984256256455	0.0621268957036415	Gráfica 2 
Composicion de las exportaciones de  América del Norte al resto del mundo.
Canada	Estados Unidos	México	0.0455272889680692	0.942811608671308	0.0116611023606223	Gráfica 3.
Importaciones totales en América del Norte.
Canada	Estados Unidos	México	0.159752801207885	0.745200488815107	0.095046709977007	Gráfica 4.
Importaciones de America del Norte provenientes del resto del mundo. 
Canada	Estados Unidos	México	0.102972234346308	0.843405115644665	0.0536226500090272	image51.png
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