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Abstract

Renewed interest in managing the Canada-US relation has been triggered by the September 11 events.  A paper produced by the U.S Department of Homeland Security (DHS) paper in 2006 sparked a discussion that suggested a coordinated, synchronized exterior border system that would enhance North American security at the perimeter. In Canada, following the Leaders Summit in March 2005, a border action plan drafted by former Deputy Prime Minister John Manley included the implementation of a common external tariff, harmonizing visa and asylum regulations, jointly inspecting container traffic, and the sharing of entry-exit information of foreign national.  

In this paper, we develop a Computable General Equilibrium (CGE) model to shed quantitative light on the implications of a common external tariff (CET) between Canada and the USA. Previous CGE application to the issue have found very modest, but positive economic gains for Canada following the implementation of a CET. However, none of these models take into consideration the impact of such a measure on Foreign Direct Investment   (FDI) and the subsequent indirect effect to the Canadian and USA economy.  Our model distinguishes between the activities of domestic and foreign-owned firms, both in terms of demand and production characteristics and therefore allows us to capture FDI effects of a CET.

Our results indicate that as external tariffs imposed by Canada are larger than the U.S.A equivalent, a CET would imply more important tariffs reductions in Canada, and therefore provide an incentive for other trading partners to divert FDI in the USA and export from there to Canada.   The indirect impact of a CET on FDI could thus dissipate the otherwise modest gains of a CET.  In the case of a customs union, the need of rules of origin in Canada-US trade will dissipate. Though our model does not incorporate the impact of elimination of rules of origin, if we take into account results from other work using similar methodologies, we may conclude that the combination of the two effects could still produce some small but positive gains in Canada’s GDP.  

Our final experiment indicates that Canada will benefit from a common CET if it is accompanied by a bilateral investment agreement that eliminates remaining barriers to foreign direct investment between the two countries. Indeed as indicated in our previous published work
, a bilateral investment agreement between nth two countries will lead to relatively largest gains. 

In the context of current discussions, our results lead us to suggest that the time and cost in negotiating and implementing the intricacies of a CET, may not be justified by positive economic gains, unless an integrated approach is pursued. Our results also suggest a significant negative impact from a flow of FDI out of Canada and towards the USA resulting from security related impediments that increase the cost of exporting to Canada, and from Canada to the USA. 
1. Introduction
On January 1st 1989, Canada and the United States signed a free trade agreement (CUSFTA). Virtually all tariffs on Canada–USA trade in goods originating in the two countries were eliminated. CUSFTA was incorporated into the North American Free Trade Agreement (NAFTA) in January 1994, which extendend the free trade arrangements to Mexico. Almost all tariffs on goods originating in Canada, USA, and Mexico will be eliminated by January 1, 2008. However, barriers to trade in services and foreign direct investment (FDI) remain, particular in banking and other financial services, which precludes control by a foreigner and the communication services.

Fifteen years later and amidst continued controversy about the impacts and benefits for Canada of the two landmark agreements, debates about new initiatives to promote further regional economic integration continue apace. Fuelled by the September 11 terrorist attacks, scenarios are rampant ranging from a selective application of a custom union to particular industries to a full economic union that will include a common Canada-USA currency. In this context, and without prejudging the outcome of the debate over deeper integration, which is largely a political decision, it is nevertheless useful to ground the discussion of the economic costs and benefits of further economic integration on as rigorous a basis as possible.  

In this paper, we develop a Computable General Equilibrium (CGE) model to shed quantitative light on the implications of a scenario of deeper economic integration,  where  a Customs Union is implemented and the barriers for foreign direct investment are preferentially eliminated. Our model distinguishes between the activities of domestic and foreign-owned firms at the microeconomic level, both in terms of demand and production characteristics, inspired by similar approaches by Petri (1997) and Verikios and Zhang (2001). The paper proceeds as follows: Section 2 provides of a brief overview of the impact of Canada-USA CUSFTA and NAFTA and provides a context for the prospect of further economic integration. Section 3 discusses the approaches taken in the CGE literature to quantify barriers. Section 4 presents the model structure of the CGE model. Section 5 presents and analyzes results. Section 6 concludes.

2. Setting the context: assessing the impact of CUSFTA and NAFTA.
Since 1989, the year in which the CUSFTA came into force, Canada-USA trade has more than doubled, with the USA accounting for 84 percent of Canada’s exports of goods and services, at it’s peek in 2002, to 79% in 2006.  Similarly, the United States accounted for 68 percent of Canada’s imports in 2002
 and 65.5%, in 2006
. How much of this expansion of bilateral trade is due to the CUSFTA/NAFTA is disputed.  Some analysts argue that the long and sustained decline in the value of the Canadian dollar from the mid 1970s through 2002 contributed importantly to the increase in Canada’s export intensity with the USA. The unprecedented economic boom in the USA during the 1990s, especially in technology-intensive sectors, is also held to explain the significant increase in export intensity in such sectors as industrial goods and materials; sectors that had very low tariff rates prior to the CUSFTA. 

Certain developments post-CUSFTA have not moved as predicted by economic theory. In particular given the spectacular increase in trade, productivity and real wage growth in Canada would have been expected to converge towards USA levels whereas in fact they lagged, resulting in an unexpected relative decline in Canada’s standard of living compared to  the USA. From 1977 to 1994 the Canada-USA gap in output per hour in manufacturing averaged 14 percent. Since 1994, however, the gap has widened
.
Canada’s adjustment to free trade also appears to have been more difficult and costly than advocates of free trade had expected. Indeed, Canada’s growth performance in the 1990s was worse than in any other decade of the last century except the 1930s.  Living standards as expressed by average per capita income fell steadily in the first seven years of the decade and only regained 1989 levels by 1999. By comparison, per capita income in the USA grew 14 percent during this period
.  Thus Canadian GDP per capita in 2001 was 84.7 percent of the USA level, down from 90.7 percent at its peak in 1975
. Unemployment in the 1990s averaged 9.6 percent, higher than in any other decade since the 1930s; the gap with the USA rate of 5.8 percent doubled compared to the 1980s
.
Ex-post the evidence is persuasive that the CUSFTA/NAFTA increased trade. Thus, Trefler (2001) found that over the 1988-1996 period, half of the decline in manufacturing employment and output in sectors subject to the largest tariff cuts
 was due to the CUSFTA.   Furthermore, he found that the CUSFTA tariff concessions raised labour productivity in these sectors by an average compound rate between 1.7 and 3.3 percent per year.  Trefler also found that the CUSFTA tariff cuts explain most of the change in imports in the post-FTA period for the most impacted industries but not for those least impacted.  However, it would also appear that the magnitude and scope of the benefits flowing from expanded trade did not meet expectations.  
The impact of CUSFTA and NAFTA on FDI is more ambiguous both theoretically, as in terms of empirical evidence.  Economic theory of free trade predicts that within the free trade zone, trade creation will promote accompanying investment by firms from the partner countries.  However, as the need to circumvent tariffs dissipates with free trade, trade could displace inward foreign direct investment from partners. The net effect of these opposite outcomes is uncertain, particularly for Canada, who has relied extensively in USA FDI.  In addition trade diversion could also induce some FDI from outsiders. 

Globerman and Shapiro (1999), using time series data for the 1950-1995 periods, conclude that CUSFTA and NAFTA increased both inward and especially outward FDI. Feinberg and al. (1998) find that as tariff rates fell, USA MNEs increased their capital and employment in Canada, thus contradicting the view that tariff liberalization would lead to an exit of USA firms from Canada.  Wilkinson (1991) findings suggest that the CUSFTA will reduce USA FDI in the manufacturing sectors and will further strengthen the already high presence of USA FDI in Canadian natural resources sectors.  Mirus and Scholnic (1998) suggest that the trade creating and FDI enhancing effects of the FTA have prevailed over the rationalization of tariff jumping production.  They also suggest that USA FDI in Canada has deepened in technology intensive sectors where the USA has a relative comparative advantage.  Merette, Papadaki et al
; show that the USA’s direct investment in Canada has modestly increased over the 1989-1999 period, rising from 65% in 1989 to 70% in 1999. Canada’s direct investment in the USA has increased by a factor of 3 and its share of total US FDI has increased from 7.5% in 1990 to 9.5% in 1999, slightly declining in the 2000-2005 period. Furthermore, Canada’s direct investment in the USA has increased at the same pace as US imports from Canada, indicating Canadian direct investment in the USA was not displaced by Canadian exports.

CGE models assessing the impacts of CUSFTA and NAFTA

The impacts of the CUSFTA and NAFTA, as well as other scenarios of “deeper” North American economic integration have been assessed ex-ante with a number of Computable General Equilibrium (CGE) models.  CGE models assess the impact of various policy changes to a variety of economic indicators such as trade, production, resource allocation, prices, returns to factors of production, and other variables depending on the specification of the model. A common thread among the various models is their assessment of policies through their impact on welfare (real consumer spending).  Trade liberalization agreements can improve welfare through their impact on a country’s terms of trade and a more efficient reallocation of resources. 

Table 2.3 summarizes the results of CGE that have been applied to assess the impact of CUSFTA, NAFTA and future scenarios of Deeper North American Integration. 
Table 2.3 CGE estimates of North American Integration
	CGE estimates of the impacts of CUSFTA an NAFTA

	
	Canada 
	USA 
	Mexico

	Brown , Deardorff, and Stern (1992)

 with capital mobility
	0.7
	0.3
	5.0

	Cox and Harris (1992)
	4.67
	
	

	Hamilton and Whalley (1985)
	0.60
	-0.04
	

	Roland-Holst, Reinert, and Shiells (1992)
	10.57
	2.07
	3.38

	Stanford (1993)
	-1.47
	0.04
	13.10

	Wigle (1988)
	0.7
	0.1
	

	 CGE estimates of the impacts of Deeper North-American  Integration

	Brown, Deardorff and Stern (2001)

Common external tariff
	-0.11 to +0.26
	+0.01 to +0.15
	+16% to 0.64%

	Ghosh and Rao (2005) 

Dynamic

a) Common CET and zero bilateral tariffs

(basic Customs union)

b) elimination of rules of origin + Common CET
	+1.07 to 1.09
	+0.11 to0.12
	+4.24to +4.25

	Papadaki, Merette, Lan and Hernandez

       Static: 

a) Basic-customs union

b) Elimination of UTCs

Dynamic: 

Basic-customs union

Merette, Papadaki, Hernandez and Lan, 2008

Static FDI CGE


	+0.03 to +0.08

+5.94 to +7.15%

+0.7 to 0.56

0.126
	0 to -0.01

+0.19
	


Impact of CUSFTA and NAFTA

Early models based on the assumption of constant returns to scale showed modest gains for Canada, at less than 1% of GDP. Later models that incorporated imperfect competition and economies of scale showed significantly larger gains for Canada in terms of welfare and every other major economic indicator. In their influential paper, Harris and Cox (1992) report a 4.67% gain in welfare. The major reason for the larger welfare effects in imperfectly competitive models with increasing returns to scale versus perfectly competitive models with constant returns to scale, stem form the fact that tariff reductions following the CUSFTA were larger for Canada, leading to a deterioration in Canada’s terms of trade, which dominated the efficiency effects of resource reallocation, which in static models are modest. In models with increasing returns to scale, firms facing foreign competition and having access to larger markets will reduce their price-average costs mark-ups and move down their average costs producing larger output at even lower prices.  These additional consumer and efficiency gains overcompensate for the welfare losses resulting from the terms of trade effect.
The relationship between trade and investment, central in the economic history of Canada (and Mexico) has been only shadowy exploited in assessing the impact of CUSFTA and NAFTA, by a few “new generation” models; models that include capital mobility, and deal with types of protection other than simple nominal tariff rates.   Thus, Harris and Cox (1992) in a one country-open economy Canadian model, allows for productivity gains following trade liberalization that increase the profitability of imperfectly competitive firms, leading to an inflow of foreign  capital and subsequently further welfare gains.  In a multi-country model, with imperfect competition and capital mobility, Brown, Deardorff and Stern (1992) find that NAFTA will generate an increase of 0.7% in GDP, for Canada and a 5% of GDP, gain for Mexico.  Significantly when international capital mobility is not allowed, gains from NAFTA for Mexico reduces to 1.6% and for Canada.

 Roland –Holst et al (1994), find that when Non-Tariff Barriers (NTBs) are eliminated, welfare gains are significantly larger than when only tariff elimination is allowed. Welfare gains for Canada are estimated as high as 10% of GDP, 3.3% for Mexico and 2% for the USA.   Other models were more concerned with the impact of Mexicos’ entering the NAFTA, but even then the mechanisms involved are partial and only address specific issues.  

In conclusion most CGE models of CUSFTA and NAFTA, estimated the impact of the FTA agreements, on various economic indicators including, trade, production and welfare and in some case capital inflows and capital diversion.  Overall, the estimates varied according to the assumptions of the models, but the impacts were considered to be positive, though in some cases very small.  There appears to be a consensus in these models that additional gains can be captured from other elements of the FTAs besides tariff elimination. 
Deeper North American Integration

The events of September 11, triggered a renewed interest and perspective on North American Integration, and inspired a number of new CGE studies that attempt to assess the impact of “deepening” North American integration.  Most of these studies assume different scenarios, reflecting in part the debate among analysts and commentators in Canada, on the scope, political, and institutional framework, of a new partnership with the USA and to a lesser extent Mexico.  Data limitations and other methodological limitations also shape the scope of theses studies.

Brown, Deardorff, and Stern (2001), in a model that assumes imperfect competition, national product differentiation, but no international capital mobility, assess the impact of NAFTA members adopting of a common external tariff (CET), calculated as a simple or weighted (by trade or output) average of current external rates.  The impact of this scenario for Canada though small is not always positive, depending on the way the CET is averaged, ranging from -0.11% of GDP to +0.26% of GDP.  

Gosh and Rao (2005), use a model of constant returns to scale, and perfect competition, where households are forward looking, taking into account both current and expected rates of return to capital.  Households therefore are allowed to borrow on international markets, if they want to save more than its current savings allow.  The authors in their first scenario assess the impact of a Common External tariff, accompanied by elimination of remaining tariff barriers, between the NAFTA partners, mostly in the sectors of agri-food.  The CET is assumed to be either the minimum of the actual external tariffs, reflecting WTO MFN principles, or adoption of the USA external rate, reflecting asymmetry in negotiation power with the USA. For the case of Canada, gains range from 0.07% to 0.09%.  In a second scenario, the authors assess the impact of eliminating NAFTA’ rules of origin provisions.  An “upper bound” of these costs for NAFTA trade was approximated by the actual MFN rates, reflecting the assumption that at higher rates, there would be no motivation for exporters to apply for the preferential NAFTA rates.  The elimination of these rules of origin (an equivalent of an average 2.1% tariff reduction for Canada and 0.6% for USA, an increase in Canadian GDP of over 1%. 

Papadaki et al (2006a, 2006b), use a perfectly competitive model, with similar structure as Gosh and Rao, that breaks Canada to three regions (Canada East, Ontario, and Canada West). The CGE model, assumes a fixed income share through a Cobb-Douglas production function and product differentiation, for both consumption demand and demand of intermediate inputs (CES) function). Consistently, the authors find positive but very small welfare gains for all Canadian regions (ranging from 0.03% to 0.09%).  In a dynamic version of their model, with forward looking agents, where international borrowing is allowed Papadaki et al (2006b), find that gains from a basic–customs union are larger, with Canada West reaping the greatest benefits through a 0.56% increase in GDP, and 0.1% increase in welfare.  Though their model does not allow for capital mobility, they incorporate elements of “new generation” CGE models by acknowledging the effect of non-tariff barriers to trade in hindering trade, and the substantial potential gains from eliminating them.  In the context of Canada-USA relations they refer to the empirical evidence of a “border” effect, that shows that despite the proximity, size, and history of integration, trade between Canada and the USA is much smaller than trade between Canadian provinces.  The authors acknowledge that empirical research has not yet succeeded in providing a definitive answer on the source of the border effect
. However, it is generally accepted that even apparently small trade impediments can have large effects on bilateral trade
, if traded goods are close substitutes.  Recent research evidence seems to confirm, this to be the case.  As the CUSFTA has significantly reduced the border effect in Canada-USA bilateral trade
, the “border” gravity literature suggests that reduction or elimination of Unobserved Trade Costs (UTCs) by means of a common market, monetary union, or even smaller scope agreements such as closer regulatory co-operation would lead to significant increases in bilateral trade.  The authors develop a methodology to calculate tariff equivalents of these unobserved trade costs, which range in Canada from 3% to 17% according to the sector.   By eliminating these UTCs the authors estimate an upper bound for the benefits from a scenario of full economic union between Canada and the USA which would potentially eliminate these cost barriers.  According to their results, output will potentially increase by 1.3% to 2.8% of GDP and welfare could grow from 6% to 7% (depending on the province) 

Assessments of CGE models of Deeper North American integration seem to suggest that economic gains from conservative scenarios have minimal if any benefits to offer at least from the perspective of Canada.  More potential gains can be expected if non-tariff barriers that reduce the movement of goods, services and factors of production are taken into consideration. The important link between trade and international investment flows has been addressed, in a narrow fashion.  However, none of these earlier models applied to North American Integration, have assessed the important relationship between firms and its subsidiaries, an important link in today’s global value chains.  It is this context we have developed a CGE model that implicitly distinguishes between the activities of domestic and foreign firms and therefore set a more comprehensive framework for the assessment of deeper North American economic integration.  Developing an FDI CGE model, Merette, Papadaki et al; demonstrate that a bilateral elimination of remaining FDI barriers will increase Canada’s welfare by  0.126 percent.

3. Current Canadian policy towards FDI

  In Canada, Foreign Investment is overseen by Investment Canada Act, the Bank Act, and the provisions in WTO and NAFTA.  Under the Investment Act Canada, Canada maintains an open environment for foreign investment, subject to some restrictions. With the exemption of a few sectors, a non-resident with more than $5million to invest, can establish a new firm in Canada or directly acquire a Canadian firm, if he demonstrates the net benefit of the proposed investment for Canada. Smaller investments require only notification
. Most sectoral restrictions apply to financial, and communications services, oil and gas, while foreign investment in the cultural industry is prohibited. 

The Canada-USA FTA distinguishes between USA and non-USA investments as far as the Investment Act is concerned. Thus review was required only for direct acquisitions of $150 million (in Canadian dollar).   The FTA also extended national treatment and rights to establishment to US investors in non-exempt sectors.  NAFTA extended the provisions of CUSFTA to Mexico. NAFTA however, goes beyond the CUSFTA to include substantially expanded coverage of government procurement (to services and construction), intellectual property and investor rights (introducing binding investor-state arbitration).  It also extended the definition of investment to portfolio investments. It strengthened some of the FTA provisions by enforcing states and provinces to grant national treatment to investments of the signatory parties.  NAFTA reinforced national treatment in the investment services, and financial services chapters, including common norms for the treatment of investments and investors, with the exception of sectoral exclusions in air transport and agricultural sectors for all participants, rail and energy sectors in Mexico and the maritime transport sector in the USA. National treatment was further strengthened by Most Favoured Nations (MFN) and Minimum Standard of Treatment (MST) provisions that grant investors of the signatory parties, a treatment no less favourable that that granted to non-signatory parties.  In addition national treatment is granted to foreign controlled firms of the signatories parties.  NAFTA also added the Investor-State Dispute Settlements Mechanism as an avenue for dispute settlement.
In addition to NAFTA, Canada’s trade in services and investment has to comply with WTO provisions of the Trade Related Investment Measures (TRIMS) of the GATT, and provisions of the GATS.  However, the non-discrimination principle of NAFTA for services and investment applies only to the extent they are specified in a country’s schedule of commitments, or not exempted in the agreements’ annexes.  Under WTO’s MFN treatment, a country cannot discriminate between foreign service suppliers from WTO member countries, insofar as these services are not in the list of the country’s exempt sectors. The principle of national treatment does not allow the discrimination between domestic and foreign suppliers of services included in the countries list of commitments, if no restrictions are specified.  With respect to practices that restrict market access, such as limitations to number of suppliers, service operations or limitations in the participation of foreign capital, the same rules of non-discrimination apply, unless restrictions are specified. It is policies that distort trade, such as local requirement restrictions and trade balancing requirements that are disallowed by the WTO provisions, effectively therefore being non-discriminatory. 

As summarized by Globerman and Shapiro (1998), most remaining restrictions in FDI in Canada apply in the sectors of banking and financial services, oil and gas, and communications.  Golub (2003) shows that electricity, transport, telecom, and finance account for Canada’s extensive ownership restrictions.   Canada’s total restrictions are larger than in Japan, the US, France, Italy, Germany, and the UK.  Nicoletti (2003) shows through simulations that if Canada had adopted a more liberal regime toward FDI – at the level of restrictions in the UK – Canada’s FDI stock over the 1990s would have improved by 70%.   

Foreign direct investment in banking falls outside the Investment Canada ACT and is regulated by the Bank Act.  Under NAFTA, USA and Mexican Investors are permitted collectively to own more than the 25% voting share restriction granted by the Bank Act for schedule A banks.  However, the Acts' restriction to a 10% ownership of any (domestic or foreign) individual and shareholder rule precludes control of a schedule A bank by a foreign bank.  The Bank Act limits the operations of foreign banks operating in Canada through their subsidiaries (Schedule B banks), by restricting their domestic assets to a maximum 12% of total domestic assets of banks in Canada.  This restriction under NAFTA is removed, but other restrictions continue to apply such as the rule restricting foreign subsidiaries to own more than 10% of a non-bank corporation incorporated in Canada.  

Loan, Trust and Insurance companies are governed by both federal and provincial regulations.  Though in most cases the same rules apply as in the banking sector, some provinces dare to differ. In Quebec non-residents can acquire 30% of a voting share and up to 50% of the voting share via authorization.  In communications services a 33% restriction is applied for foreign ownership for cable and broadcasting companies. In the sector of oil and gas, acquisitions of over $5million are only permitted for firms in clear financial difficulties, and a 50% Canadian ownership rule is maintained. 
5. Description of the FDI-CGE model

Our eight-sector computable general equilibrium (CGE) model features perfectly competitive markets and constant returns to scale.  The regions of the model currently consist of Canada, the U.S. and the Rest of the world (ROW).  The model, however, departs from the traditional CGE approach by distinguishing the activities of domestic and foreign owned firms at the micro-economic model both in terms of demand and production characteristics.  Consequently, commodities are differentiated by both country of ownership and place of production.  Accordingly, firms are identified by their headquarters region. The firms headquartered in each country produce a good that is differentiated from goods produced by local firms headquartered in other countries. Moreover, as they locate plants around the world, each plant produces a commodity that is differentiated from the commodity produced in a plant in another host country.  The resulting demand system shows that foreign commodities are available not just as imports, but also as local purchases from the subsidiaries of foreign firms. Also, domestic commodities can be bought not just from domestic firms operating at home, but also from their subsidiaries operating abroad.  In effect, FDI makes some of the output of the host economy into a close substitute for the output of the investor’s economy. Thus, the resulting demand system offers a rich framework for analyzing competition among different production locations and between trade and foreign investment. In the following, we provide a succinct description of the FDI model. A more detailed description is provided in Appendix 1.

In each country, we assume a single representative household who chooses consumption and wealth allocation to maximize its utility. Figure 5.1 illustrates the decision for consumption demand of our model with the presence of FDI. As we can see, the conventional Armington structure is now extended by an additional branch, where choices among production sources for each commodity are introduced.  Under this framework, household demands have a region-region-region-commodity dimension which indicates respectively the origin of the firm, the location of the firm, from which region the demand is coming from and the type of commodity asked for.  
Figure 5.1 Structure of Consumption Demand


[image: image1]Another key feature of our FDI model is the determination of FDI investment, or more broadly the regional allocation of capital. Investment permits to acquire physical capital which subsequently generates rental returns accruing to domestic and foreign owners. The various types of capital (or assets) are assumed less than perfectly substitutes and hence their corresponding rates of return may differ.  The allocation of capital across regions is modeled in an optimizing framework that allocates capital to the highest return activities, but also takes into account investor preferences for a particular mix of available assets. As illustrated in Figure 5.2, the capital allocation mechanism has three stages.  First, the representative agent allocates its aggregate regional wealth across sectors as a function of the relative rate of return on capital invested in various sectors. Second, capital in each sector is allocated between domestic and an aggregation of foreign investment. Finally, foreign investment is allocated across specific foreign production locations.

Figure 5.2 Wealth Allocation Structure
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We now turn to the specifications of the model
.  Sectors of activity are identified by s and t, with S representing the set of all industries so that s, t =1,…S . Regions are identified by indices i and j with R representing the set of all regions so that i,j=1,..,R. In a multicountry, multisector framework, it is necessary to keep track of trade flows by their geographical and sectoral origin and destination. Thus, a subscript ijst indicates a flow originated in sector s of country i with industry t of country j as recipient.  The subscript v will also be used here to refer to the commodity associated with the producers from a region. So vijst indicates a firm of origin v located in region i exporting in region j good s to industry t located. So if v is different from i, we are talking about a foreign firm. To avoid unnecessary proliferation of symbols, occasionally we substitute a dot for the subscript on which aggregation has been performed; for instance, 
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 with respect to the first subscript. In each country, we assume a single representative household that makes portfolio decisions to maximise his capital income and subsequently chooses consumption choices to maximise its utility. We present first portfolio then consumption decisions.  
Wealth Allocation 
The representative agent living in region i is endowed with a stock of wealth 
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 that needs to be allocated across sector and regions. To this end he maximizes the capital return of his portfolio allocation across regions v and sectors s subject to a nested CET function.  Following Verikios and Zhang (2000), we model barriers to FDI as tax on capital rentals. Since our model distinguishes between domestic and foreign firms, and FDI is explicitly modeleded, tax on capital rentals are perceived as barriers to establishment, and restrict the movement of capital. The methodology of calculation of tax equivalents was developed and described by Dee and Hanslow (2000). The rents on capital are modeled as accruing to the region of ownership. Let 
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 be the corresponding capital tax rate imposed by region v for foreign investment in sector s.   Algebraically the optimization problem takes this form: 
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subject to the following set of embedded constraints that characterize the nested CET problem of wealth allocation:
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Here, the constant-elasticity-of-transformation functions are denoted by
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 is labour supplied of the representative agent i  for firm v of sector s.   Notice that labour is assumed perfectly mobile within a region.  The second terms of the revenue equation represents the total return of capital allocation net of the capital taxes by foreign regions.  The last term confirms that tax revenue resulting form the capital tax imposed by region i on foreign investment is returned in a lump sum manner to the representative agent.   
Consumption decisions
Consumption decisions also follow a multi-stage procedure.  In the first stage, each household allocates its consumption expenditure by sectors between an aggregate set of local produced and imported goods.  In the second stage, the expenditures allowed to the local good are allocated across the domestic and the foreign varieties.  In the third stage, consumers allocate import across goods produced by each trade partner, and then across commodities available in each trade partner. 

We postulate that the representative agent of a country i maximizes a Cobb-Douglas utility function:
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Firms
Each region is characterized by perfectly competitive industrial sectors. Demand for capital, labour and intermediate inputs by producers result from minimization of variable unit costs subject to a Cobb Douglas production function. Intermediate demand is also subject to a multi-stage procedure to determine the region and the variety of the commodity demand. A nested Leontief form is assumed for intermediate demands.
Aggregation and Equilibrium conditions

There are two types of equilibrium conditions in the model. First in each region demand for primary factors must equal their supply.  Second total supply for each commodity (v,i,s) equals its demand in each market.
Data

The model is calibrated to social accounting matrices constructed primarily from the GTAP database version 6 reflecting trade flows in 2001.  The GTAP data are further aggregated into 3 regions and 8 sectors. Besides Canada the USA, all other countries of the world are aggregated into a single region ROW.   Value added by labour and capital in each sector, output, bilateral trade flows, intermediate inputs, consumption and investment by countries, tariff are derived from the GTAP database 6 for computing a benchmark initial equilibrium of the model. 
The data source for the measure of capital taxes in the services sectors is Dee and Hanslow (2000) and the capital tax imposed on FDI in our model is the difference between the tax on foreign and domestic capital tax.  Barriers to investment in the merchandise sectors were assumed to be half the size of the barriers to service sectors, as per convention (Petri 1997, Lee and van der Mensbrugghe 2001)

Unfortunately, there exists no unique data source of FDI data of Canada and the United States. The OECD International Direct Investment Statistics Yearbook and the United Nation World Investment Report provide either too aggregated data, or data that is not available in the specification required for our model. This obliged USA to recur to national data which always causes disparity in terms of sectoral mapping and aggregation. Between the Canadian and the American sources, Statistics Canada
 and Bureau of Economic Analysis
, respectively, we have narrowed the sector definitions and aggregation in order to ensure the right correspondence. For Canada, this information was neatly provided by the Corporation Return Act
; for the USA, because a parallel to the Corporation Return Act does not exist, we had to infer the figure by distributing total assets (in the USA) following fix non-residential private assets
 stocks by industry and then subtracting the inward FDI in the USA for every correspondent sector (industry). 

For the interests of ROW in Canada and in the United States, we did not have other alternative but to consider the FDI inward stock of capital in the latter countries.  The justification behind this methodology is that in such a way we circumvent the conciliation problems between Direct Investment Abroad and Foreign Direct Investment Inward for a  particular region which usually arise when different statistical sources at the national level are involved in providing relevant information
.

Once the database is ready, the model is first calibrated to social accounting matrices (SAMs) of the three regions for the year 2001. The next step is the determination of the share parameters in the supply side and demand side parameters of the model such that the various supply and demand equations given the benchmark year dataset are satisfied.  Table 5.1 below reports the values of the CES and CET elasticities used in the model
.

Table 5.1 Value of elasticity of substitution
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6. Results

The magnitude of the economic effects of further economic integration between Canada and the USA will depend in this FDI model on the consumption structure of the preferential partners, the significance of bilateral trade and investment in the two countries; and the size of barriers to trade and investment prior to liberalization. We report here two simulation experiments.  In the first one, we assume that the USA and Canada eliminates all tariffs between themselves and adopt a common external tariff structure.  This is the Customs Union scenario.   A second scenario consists of a customs union and the elimination of capital taxes between Canada and the USA.  
Customs Union Scenario

Thanks to NAFTA, initial tariff rates (see Table 6.1 below) between Canada and the USA are nil everywhere except for the All other industries sector.  The Customs Union Scenario consists of eliminating that tariff between Canada and the USA and adopting a common external tariff structure consisting of the minimum of the current rate in Canada and the USA.  This implies that the common external tariff imposed on importations from ROW will be 0.42% for Wood & Paper, 1.22% for Energy & Metallic Minerals, 1.07% for Machinery & Transportation Equipment, 2.04% for Chemicals, 0.10% for Computers & Electronics, 4.32% for All other industries.   The new tariff structure implies slight declines of tariff rates imposed on Row by Canada or by the USA, except for All other industries in which the drop in the tariff rate is more substantial for Canada.
Table 6.1 Tariff rates, in percent 
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Wood & Paper ind.

0.00 0.00 1.78 0.42 2.37 3.60

Energy & Metallic Minerals ind.

0.00 0.00 1.22 1.40 2.87 3.66

Machinery & Transp. Equip. Ind.

0.00 0.00 1.70 1.07 4.86 3.51

Chemicals

0.00 0.00 2.04 2.05 5.64 4.33

Computer & Electronics

0.00 0.00 0.10 0.20 3.36 1.86

Finance & Insurance Ind.

0.00 0.00 0.00 0.00 0.00 0.00

Services & Retailing

0.00 0.00 0.00 0.00 0.00 0.00

All other industries

3.59 0.36 7.05 4.32 7.64 10.32

Source: Authors' calculation

    As it can be seen in the Table 6.2 below, a customs union between Canada and the USA, stimulates the volume of exports and imports in Canada, but reduces output and investment leading to a decline in real revenue and welfare.   One of the reasons for the decline in real revenue and welfare in Canada is the deterioration in the terms of trade.   The latter declines by 0.256% in Canada while improving slightly (by 0.89%) in the USA.  These indicators differ for the case of the USA as exports decline, but imports, output, real revenue and welfare improve.    Exports from the USA can hardly improve as the initial tariff rates between Canada and the USA are almost inexistent and the common external tariff structure implies mostly a decline in the tariff rates in Canada with respect to Row.  Hence USA goods face a heavier competition from Row goods in the Canadian market.  It is the appreciation of the terms of trade behind the increase in imports, output, real revenue and welfare.  Notice that the changes in the terms of trade in Canada and the USA are consistent with the generally higher tariff rates in Canada at the initial equilibrium.  The region Row benefits from this customs union measure as it now faces a lower tariff structure, especially for the Canadian market.   Total exports increase due mostly to exports to Canada.  However, Row suffers from a slight deterioration in its terms of trade which ends up in virtually no change in welfare.  
Table 6.2 General results, in percent
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Economic Indicator

Exports (total) 1.662 -0.239 0.173

   Exports to Canada -0.498 -0.289 0.744

   Exports to USA 1.831 0.017 0.129

Imports (total) 0.124 0.391 -0.126

Terms of trade -0.256 0.089 -0.030

Output -0.072 0.006 -0.001

Domestic demand -0.498 0.017 -0.006

Real Revenue -0.010 0.006 0.000

Investment -0.090 -0.008 0.001

Investment in Value -2.057 0.256 -0.036

Welfare -0.094 0.010 -0.001

Source: Authors' calculation


As mentioned above, although the customs union concerns Canada and the USA, the changes in the tariff structure affect mostly Canadian tariffs imposed on importation of goods and services from Row.  Consequently, international trade between Canada and the USA is not really stimulated by the customs union:  Canada exports to USA increase but not USA exports to Canada.  The customs union between Canada and the USA rather stimulates the international trade between Canada and Row.  Indeed, Table 6.3 below shows that from a bilateral perspective, Canada exports to the USA and Row increase by 1.83% and 1.10% respectively.  Row exports to Canada increase by 0.74% and to the USA by 0.13%.  In contrast, USA exports to Canada and to Row decline.  Notice that in Canada production towards domestic demand declines by 0.5% in the aftermath of cheaper prices of imported goods and services.   
Table 6.3 Bilateral trade perspective
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Origins

Canada -0.50 1.83 1.10

USA -0.29 0.02 -0.23

ROW 0.74 0.13 -0.01

Source: Authors' calculation

Destinations


In this model, which takes into consideration FDI, the adoption of a customs union between Canada and the USA affects indirectly the rate of returns of the specific capital stock.   As shown in the Table 6.4 below, the customs union between Canada and the USA is FDI enhancing as Canadian increases their capital ownerships in the USA by 0.582% and the Americans do the same towards Canada by 0.213%.  Total change in the stock of capital in Canada declines mostly, however, because ROW displaces its FDI out of Canada and towards the USA.    In other words, the Customs Union Scenario does not benefit much Canada because of FDI movements following the adoption of an external minimum tariff rates with its main trading partner.   As this minimum rule implies more important tariffs reduction in Canada, this leads to an opportunity for Row to increase production in the USA and to export from there to Canada.   
Table 6.4 Bilateral investment perspective
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Total change of capital

in terms of ownership

Ownership

Canada -0.133 0.582 0.489 0.000

USA 0.213 0.003 -0.051 0.000

ROW -0.315 0.034 0.000 0.000

Total change of capital

in terms of destination

-0.125 0.007 0.000

Source: Authors' calculation

Destinations


Table 6.5 below reports the exports, imports, output and changes in the capital stock at the sectoral level.  Exports in Canada increase in all sectors and imports decline in all but the All other industries sector.  The very significant increase in export and import numbers for the All other industries sector also occurs in the case of the USA.  Domestic demand declines (increases) in most of the sectors in Canada (USA).   The reallocation of productive resources across sectors is important in Canada.   Sectoral output (stock of capital) increases significantly in Canada in 5 (6), but decline in 3 (2) sectors.   There are also some reallocations of productive resources in the USA, but the size is percentage is much smaller except for Machinery & Transportation Equipment and Computer & Electronics.  For ROW, exports increase takes place mostly in Cmputer & Electronics and in Wood & Paper industry. These are fuelled by a rise in output and the stock of capital in those two sectors. For the other six sectors, the reallocation of resources is not significant.    

Table 6.5 Sectoral results
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Wood & Paper ind. 1.021 -0.729 -0.220 0.416 0.006

Energy & Metallic Minerals ind. 0.442 -0.543 0.178 0.266 0.456

Machinery & Transp. Equip. Ind. 1.712 -0.914 -0.508 1.179 0.299

Chemicals 0.811 -0.658 -0.264 0.256 0.036

Computer & Electronics 1.424 -1.134 -0.278 0.749 0.033

Finance & Insurance Ind. 0.566 -0.560 -0.257 -0.186 0.460

Services & Retailing 0.638 -0.800 -0.265 -0.222 -0.022

All other industries 2.955 4.385 -0.821 -0.418 -0.189

Source: Authors' calculation

Canada
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Wood & Paper ind. -0.800 0.538 0.009 -0.029 -0.005

Energy & Metallic Minerals ind. -0.217 0.285 0.016 0.002 -0.003

Machinery & Transp. Equip. Ind. -0.655 0.508 -0.033 -0.144 -0.022

Chemicals -0.200 0.197 0.001 -0.023 -0.012

Computer & Electronics -0.337 0.497 -0.213 -0.251 -0.088

Finance & Insurance Ind. -0.135 0.121 0.019 0.018 -0.015

Services & Retailing -0.161 0.107 0.014 0.012 0.002

All other industries 0.556 0.319 0.040 0.053 0.012

Source: Authors' calculation

USA
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Wood & Paper ind. 0.281 0.026 -0.003 0.008 0.002

Energy & Metallic Minerals ind. 0.190 -0.025 0.000 0.005 -0.003

Machinery & Transp. Equip. Ind. 0.264 -0.244 -0.003 0.027 0.000

Chemicals 0.018 -0.063 -0.003 -0.002 0.003

Computer & Electronics 0.355 -0.184 0.005 0.052 0.008

Finance & Insurance Ind. -0.024 -0.019 0.004 0.004 0.001

Services & Retailing -0.024 -0.022 -0.002 -0.002 0.001

All other industries 0.069 -0.052 -0.012 -0.011 -0.004

Source: Authors' calculation

ROW


Deep Integration Scenario

In this scenario, both trade and investment barriers between Canada and the USA are totally eliminated.   

The magnitude of the macro-economic effects of investment liberalization will depend primarily, on the investment and savings structure of the preferential partners; the significance of bilateral investment in the two countries; and the size of barriers to investment prior to investment liberalization. As commodities in our model are imperfect substitutes, we expect trade and FDI to be complementary.  In other words, an increase in FDI from USA to Canada would stimulate output, revenue and domestic demand in Canada, which in turn would increase the demand for goods produced in Japan. Consequently, USA’s exports to Canada will be stimulated as well.  It is interesting to consider how the complementary relationship between trade and FDI, and other mechanisms mentioned above interact at the macro and sectoral levels. The simulation conducted consists of eliminating the taxes between Canada and USA (Table 4).

Table 6.6 Capital tax rates, in percent
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USA

WOOD 2.79 1.92 2.79 1.92 23.95 23.95

ENER 2.79 1.92 2.79 1.92 23.95 23.95

MACH 2.79 1.92 2.79 1.92 23.95 23.95

CHEM 2.79 1.92 2.79 1.92 23.95 23.95

CoEl 2.79 1.92 2.79 1.92 23.95 23.95

FINA 5.58 3.83 5.58 3.83 47.90 47.90

SERV 5.58 3.83 5.58 3.83 47.90 47.90

REST 2.79 1.92 2.79 1.92 23.95 23.95


   As shown in Table 6.7 output, real revenue and welfare increase in both countries.   Efficiency gains are more important in Canada as the level of distortions in terms of tariff and investment barriers are higher than in the USA.   Exports and imports increase significantly in Canada.   Exports decline in the USA as the common external tariff pushes Canada to reduce its tariffs with respect to Row, and hence stimulates the exportations of Row to Canada.   In other words, the adoption of customs union rather than the simple elimination of tariffs between Canada and the USA reduces the size of the deviation trade effect.   Indeed, as shown in Table 6.7, bilateral trade between USA and Canada increase significantly, but so does exportations of Row to Canada and the USA.   Importations of Row from the USA, however, decline by 0.35%.   

Table 6.7 General results, in percent
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Economic Indicator

Exports (total) 1.452 -0.195 0.332

   Exports to Canada -0.335 0.665 1.105

   Exports to USA 1.727 0.024 0.272

Imports (total) 0.841 0.497 -0.282

Terms of trade -0.179 0.106 -0.073

Output 0.017 0.015 -0.003

Domestic demand -0.335 0.024 -0.013

Real Revenue 0.105 0.012 -0.001

Investment 0.309 0.011 0.000

Investment in Value -1.139 0.360 -0.091

Welfare 0.031 0.008 -0.003

Source: Authors' calculation


Table 6.8 Bilateral trade perspective
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Canada -0.33 1.73 0.53

USA 0.67 0.02 -0.35

ROW 1.10 0.27 -0.01

Source: Authors' calculation
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At the sectoral level, Table 6.7  reports that exports of Canada increase in all sectors, with the most significant rise in the All other industries sector (3.09%).   Importations of Canada generally decline but increase significantly also in the All other industries sector (4.95%).   That larger rise in importations over exportations of the Rest sector is consistent with the decline in output and the stock of capital in that sector.  It is worth noting that the stock of capital and output increases significantly in six out of eight sectors.  In the USA, the rise in importations is general to all sectors.  However, exportations increase is unique to the All other industries sector.  Percentage changes in the stock of capital and output are of a smaller magnitude than for Canada as the USA is a less open economy.   
Table 6.9 Sectoral results
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Wood & Paper ind. 0.755 -0.171 -0.188 0.295 0.058

Energy & Metallic Minerals ind. 0.838 0.057 0.567 0.657 0.917

Machinery & Transp. Equip. Ind. 1.146 0.021 0.156 0.908 0.700

Chemicals 1.018 -0.322 -0.090 0.446 0.211

Computer & Electronics 0.853 -0.557 -0.250 0.416 0.568

Finance & Insurance Ind. 0.840 -0.129 0.289 0.336 1.283

Services & Retailing 1.030 -0.138 -0.173 -0.115 0.173

All other industries 3.090 4.948 -0.642 -0.244 -0.146

Source: Authors' calculation

Canada
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Wood & Paper ind. -0.572 0.521 0.020 -0.007 0.020

Energy & Metallic Minerals ind. -0.074 0.410 0.050 0.042 0.079

Machinery & Transp. Equip. Ind. -0.619 0.607 -0.023 -0.129 0.018

Chemicals -0.171 0.279 -0.004 -0.024 0.007

Computer & Electronics -0.399 0.652 -0.202 -0.262 -0.063

Finance & Insurance Ind. -0.091 0.200 0.046 0.045 -0.017

Services & Retailing -0.061 0.218 0.019 0.018 0.008

All other industries 0.619 0.426 0.044 0.057 0.031

Source: Authors' calculation

USA
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Wood & Paper ind. 0.476 -0.093 -0.008 0.011 0.004

Energy & Metallic Minerals ind. 0.231 -0.090 -0.008 -0.001 -0.005

Machinery & Transp. Equip. Ind. 0.569 -0.496 -0.006 0.059 0.001

Chemicals 0.063 -0.122 -0.007 -0.003 0.004

Computer & Electronics 0.554 -0.379 0.005 0.080 0.012

Finance & Insurance Ind. 0.047 -0.032 -0.007 -0.006 0.006

Services & Retailing -0.031 -0.094 -0.005 -0.005 0.002

All other industries 0.135 -0.169 -0.023 -0.021 -0.007

Source: Authors' calculation

ROW

     The Deep Integration Scenario involves significant investment reallocation between the two countries.  Table 6.10 below reports that USA investments in Canada increases in all sectors.  The rise is between 3.1% and 7.8%.  Canada investments in the USA also increase in all sectors, that is, between 1.5% in Machinery & Transportation Equipment sector to 6.3% in the Service & Retailing sector.   
Table 6.10 Reallocation of capital
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Canada USA
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Wood & Paper ind. -0.139 3.203 0.069 1.703 0.003 0.064

Energy & Metallic Minerals ind. 0.181 3.186 -0.301 2.821 -0.002 -0.010

Machinery & Transp. Equip. Ind. 0.122 3.449 0.260 1.576 -0.018 -0.173

Chemicals -0.077 3.393 -0.060 2.020 -0.015 0.029

Computer & Electronics -0.076 3.263 0.152 2.171 -0.141 -0.188

Finance & Insurance Ind. -0.309 7.205 -0.366 5.892 -0.021 0.067

Services & Retailing -0.132 7.842 -0.017 6.275 0.001 0.073

All other industries -0.334 4.070 -0.431 4.565 0.025 0.069

Total -0.190 4.873 -0.304 5.111 0.001 0.046

Source: Authors' calculation

Capital located in Canada Capital located in USA
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Sensitivity Analysis

As in any computable general equilibrium analysis, simulation results are often sensitive to the values of the elasticities.  In this sub-section, we verify our analysis of the Deep Integration Scenario by increasing and decreasing the values of the most important elasticities of the model.   In Table 6.11, for comparison purposes, we report again the results of the Deep Integration Scenario (named here baseline) and new simulation outcomes when the CES elasticities 
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 increase by 25%.   A rise in those two elasticities implies that goods and services are closer substitutes.  From Table 6.11, we can see that in comparison to the baseline, welfare in Canada would increase in both cases.   The most important increase in real revenue and welfare for Canada occurs when it is the CES elasticities across sectors,
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, that is risen by 25%.   The USA and Row are not really affected by the changes in those elasticities. 
Table 6.11 Increase of CES elasticities by 25%
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Exports 1.452 1.343 1.349

Imports 0.841 1.013 0.912

Real Revenue 0.105 0.116 0.111

Welfare 0.031 0.052 0.043

Exports -0.195 -0.198 -0.182

Imports 0.497 0.501 0.484

Real Revenue 0.012 0.011 0.012

Welfare 0.008 0.007 0.007

Exports 0.332 0.364 0.343

Imports -0.282 -0.33 -0.285

Real Revenue -0.001 -0.001 -0.002

Welfare -0.003 -0.004 -0.003

Source: Authors' calculation
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In Table 6.12, we repeat the experience, this time by reducing the CES elasticities by 25%.  Welfare in Canada now declines substantially in comparison to the baseline scenario and welfare change is even negative in the case of a reduction in 
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 despite the fact that exports increase.  This shows again the importance of the terms of trade, which deteriorates further when CES elasticities are reduced by 25%.    
Table 6.12 Reduction of CES elasticities by 25%
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Exports

1.452 1.694 1.604

Imports

0.841 0.489 0.734

Real Revenue

0.105 0.081 0.096

Welfare

0.031 -0.014 0.014

Exports

-0.195 -0.236 -0.216

Imports

0.497 0.538 0.517

Real Revenue

0.012 0.015 0.013

Welfare

0.008 0.009 0.009

Exports

0.332 0.315 0.318

Imports

-0.282 -0.244 -0.279

Real Revenue

-0.001 -0.002 -0.001

Welfare

-0.003 -0.003 -0.003

Source: Authors' calculation
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Table 6.13 and Table 6.14 report new simulation results when the CET elasticities are increased and reduced respectively.  In both cases, we can see that the baseline scenario results are much less affected by the changes in the CET elasticities compared to the changes in the CES elasticities.   Welfare in Canada has a tendency to increase when the 
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 increase, but declines when it is 
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 that is risen by 25%.   So it is the allocation of  wealth  across domestic and foreign assets (rather than across sectors) that matter most for Canada.  The impact on USA and Row is non-significant in both Table 6.13. and 6.14.   The small sensitivity of the results suggests that our FDI  CGE model is robust with respect to the CET elasticities.    
Table 6.13 Increase of CET elasticities by 25%
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Table 6.14.  Reduction of CET elasticities by 25%
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7. Conclusion


Government policy, global events, geographic location, and history among others have shaped the industrial, trade, and foreign direct investment structure of Canada.  Empirical evidence seems to suggest that the preferential agreements between Canada and the USA may have contributed to a shift in Canada’s industrial structure, and trade and investments pattern, towards more technology intensive rather than natural resource intensive industries, historically the backbone of Canada’s economy.  This paper suggests that government policies, that are intended to further promote Canada-USA integration, will be beneficial to Canada if the deeper economic integration with the USA is bilateral and if it particularly includes foreign direct investment.   In such a case, it will permit Canada to attract more USA FDI and have access to better investment opportunities in the USA.  The increase in the bilateral FDI flows would boost Canada’s productive capacity and revenue, and hence improve the welfare of its consumers. The services sector and particularly the sector of Finance and Insurance will benefit the most from an increase in inward FDI and a boost in its output.  However, given the structure of Canada’s industry following recent global events, it is unlikely that further liberalization will reverse the current trend of re-allocation of resources from certain manufacturing, high technology sectors and towards natural resource based sectors, in particular the sector of energy and metals.  


The basis of our analysis is a CGE model that explicitly models Foreign Direct Investment, subject to limitations in the availability of data.  The complexities of integrating an inter-temporal optimization mechanism, more appropriate in the case of investment, remain for future work.  However, it would be realistic to assume that in a dynamic context, benefits from preferential liberalization would be larger. 

Appendix 1.

Methodology: Description of the FDI CGE model, Version 3.0 

The multi-sector applied general equilibrium model features perfectly competitive markets and constant returns to scale.  The regions of the model currently consist of three Canadian regions, the USAA and the rest of the world.  

In the model we first define the different commodity sets.  Sectors of activity are identified by s and t, with S representing the set of all industries so that s, t =1,…S . Regions are identified by indices i and j with O representing the set of all regions so that i,j=1,..,O. The subscript v is used in context that refers to product varieties associated with the producers from a region. In a multicountry, multisector framework, it is necessary to keep track of trade flows by their geographical and sectoral origin and destination. Thus, a subscript ijst indicates a flow originated in sector s of country i with industry t of country j as recipient.  Since it will be necessary more than once to aggregate variables with respect to a particular subscript, to avoid unnecessary proliferation of symbols, occasionally we substitute a dot for the subscript on which aggregation has been performed; for instance, 
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Households

Consumption Demand

In each country, we assume a single representative household that lives infinitely and chooses consumption and investment levels that maximise its utility. In making theses decisions, it has access to international financial markets on which it can borrow and lend. 

In fact, consumption decisions procedure represents a major departure from the conventional Armington approach. At the first level, the representative household chooses the optimal amount of a composite good 
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given constant expenditure shares (
[image: image71.wmf]r

is

). According to conventional Armington specification, at the second level it chooses the optimal composition of the composite goods in terms of geographic origin.  However, in our FDI model, we replace the Armington assumption that product varieties are differentiated by place of production by that they are now differentiated by the (multinational) firm which produces them. “Firms” are still identified by their headquarters region, but they can now operate subsidiaries in other regions.

The implementation of the consumption decision system is illustrated in Figure 1. The FDI CGE model distinguishes between the activities of domestic and foreign-owned firm at microeconomic level.  As we can see, the conventional Armington structure is now extended by an additional branch, where choices among production sources for each variety are introduced. The v I j branches represent one for every (regional) variety sourced from every regional production location for each commodity in each consuming region. Under this framework, household demands would have a region-region-region-commodity dimension.  In other words, a domestic variety can be obtained either from domestic producers or from foreign subsidiaries of the domestic firm. And a foreign variety can be purchased from the local subsidiary of a foreign firm, the parent abroad, and the foreign firm’s subsidiaries located in third countries. For example, Canada could purchase American cars from U.S. subsidiaries located in all three regions in the model, including Canada. 
The implementation of the demand system assumes that consumers follow a multi-stage budgeting procedure. In the first stage, each household allocates expenditures between consumption and savings.  In the second stage, each household allocates its consumption expenditure by sectors between an aggregate set of local produced and imported goods.  In the third stage, the expenditures allocated to the local good is allocated across the domestic and the foreign varieties. In the fourth stage, consumers allocate import across goods produced by each trade partner, and then across varieties available in each trade partner. By extending this additional branch to basic Armington structure, now the demand system has potentially region-region-region-commodity dimension.
First level equations
Domestic final consumption demand for each commodity takes the aggregate consumption expenditure level and is then allocated to different sectors.  We postulate that the representative household of a country i maximizes a Cobb-Douglas utility function:
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Where
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After solving the maximization problem, we finally get:
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Second level equations  -  Allocation of domestic and imported consumption goods
Then, the country i household’s preferences with respect to domestic and imported goods are represented by a constant elasticity of substitution function (CES). The optimal composition of its consumption basket is given by the solution of the following optimization problem:
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After solving the maximization problem, we finally get:
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Third level equations
On the side of local consumption, the expenditures on the local good is then allocated across the domestic and the foreign varieties
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After solving the maximization problem, we finally get:
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Fourth level equations

On the side of total imported goods, consumers first allocate import across goods produced by each trade partner, and then across varieties available in each trade partner. For foreign products, its preference between different regional origins of a given good s is solved by the following maximization problem:
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After solving the maximization problem, we finally get:
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Then, the preference between different variety origins of a given good s are solved by another maximization problem
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After solving the maximization problem, we finally get:
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Wealth Allocation 

Another key feature of our FDI model is the determination of FDI investment, or more broadly the regional allocation of capital.  Because of variety, capital is allocated internationally, and would generate profit streams accruing to domestic and foreign owners. The allocation of capital across regions is modeled in an optimizing framework that allocates capital to the highest return activities, but also takes into account investor preferences for a particular mix of investment instruments. As illustrated in Figure 2, the capital allocation mechanism has three stages.  First, aggregate regional wealth is allocated across sectors as a function of the relative rate of return on capital invested in various sectors. Second, capital in each sector is allocated between domestic and an aggregation of foreign investment. Finally, foreign investment is allocated across specific foreign production locations. Each layer of allocation of capital between sectors and between domestic and foreign investment is based on a constant and finite elasticity of transformation (CET) formulation.  With finite elasticities of transformation, the different types of capital (or assets) are less than perfectly substitutes and hence their corresponding rates of return may differ. 

Each of these branches uses a CET-based allocation function. At the first level, the household maximizes sum of regional investment returns.

Max 
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After the solving of maximization problem, we get:
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To allocated capital to domestic or foreign production, the household would solve the following optimization problem:

Max  
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and v=i
We get:
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Finally, households allocate capital according to different destination varieties 
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After solving the maximization problem, we get:
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where


[image: image158.wmf](

)

s

s

s

s

b

1

1

,

,

,

,

,

,

,

,

,

,

,

.

-

÷

÷

ø

ö

ç

ç

è

æ

-

=

å

Î

isi

is

is

isi

W

j

s

t

i

j

v

s

t

i

j

v

s

t

j

v

x

x

   (12)

are composite intermediate inputs in terms of geographical origin, 
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To guarantee constant return to scale, homogeneity of degree one of the unit costs in prices, we set 
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where 
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 if t is non-tradable. Profit maximization, in this perfect competitive setting, implies prices equal marginal cost.
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Aggregation and Equilibrium conditions

There are two types of production conditions in the model. First in each region demand for primary factors must equal their supply.  Second total supply for each sectoral good and service equals its demand in each market (i,s).  The Rest of the World (ROW) wage rate of labour is the numeraire.
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� Source: Statistics Canada


� See Sharpe (2000)


� Centre for the Study of Living Standards (2002).


� See Sharpe, ibid.


� These sectors are what Trefler calls the “most impacted” and correspond to industries for which tariff cuts exceeded 8 percent on the 1988-1996 period. To the opposite, the “least impacted” industries are those industries for which tariff cuts were between 4 percent and 8 percent


� Foreign Direct Investment Liberalization Between Canada and the USA: A CGE Investigation, Atlantic Economic Journal, 2008 forthcoming.


� Two alternative explanations a) Canada and the USA are very similar countries, thus unlikely to trade (the comparative advantage hypothesis and b) the border induces changes in the composition of trade are either not tested directly or their estimation are also prone to the criticism mentioned above.  


� See Obstfeld and Rogoff (2000).


� Helliwell (1998) examines the impact of the CUSFTA on border effects for Canada’s trade flows.  His estimates cover the period 1988-1993.  He finds that the average border effect was constant from 1988-1990 and then fell substantially from 1990-1993.  The border effect was the same as in 1973 and about 60 percent of the estimated 1990 value.


� on the basis of five factors a) the effect of the investment in Canada’s economic activity, b) the degree and significance of the Canadian participation in the business, c) the effect on productivity, innovation and technological development, d) the effect on competition in Canada, e) the compatibility of the investment with national industrial and economic policies, as well as the provinces which are expected to be affected by the investment.


� The full description of the equations and of the first order conditions of the model is available in Appendix 1.


15 See tables in CANSIM 376-0053 and tables CDIA 2-Digit SIC-C and FDIC 2-Digit SIC-C


� Go to � HYPERLINK "http://www.bea.gov/" ��http://www.bea.gov/� to get the United States DIA or FDI.


� CANSIM table 179-0004


� Table 3.1ES. Current-Cost Net Stock of Private Fixed Assets by Industry, 1987-2003. BEA


� The R.A.S. Method is a common mathematical procedure Use to “balance” different FDI sources, or for building a three dimensional matrix of DIA-FDI, departing from non-sectoral home-host FDI position matrix, sectoral-host FDI inward position matrix and sectoral-home DIA position matrix. Then keeping the totals, R.A.S. procedure is employed to fill empty cells or modify certain values to create a consistent three dimensional FDI stock matrix. This methodology is appropriate for many regions model in which is very difficult to obtain detail FDI information. See Verikios George and Xiao-guang Zhang (2001); “The FTA2 Model: Theory and Data” ; Research Memorandum Cat No. MC61.


� These values were taken from GTAP data and Verikios and Zhang (2001).


� The Leotief technology assumption was adopted to simplify the computer implementation of the model.
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		All other industries		0.619		0.426		0.044		0.057		0.031

		Source: Authors' calculation
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				Canada on USA		USA on Canada		Canada on ROW		USA on ROW		ROW on Canada		ROW on    USA

		Wood & Paper ind.		0.00		0.00		1.78		0.42		2.37		3.60

		Energy & Metallic Minerals ind.		0.00		0.00		1.22		1.40		2.87		3.66

		Machinery & Transp. Equip. Ind.		0.00		0.00		1.70		1.07		4.86		3.51

		Chemicals		0.00		0.00		2.04		2.05		5.64		4.33

		Computer & Electronics		0.00		0.00		0.10		0.20		3.36		1.86

		Finance & Insurance Ind.		0.00		0.00		0.00		0.00		0.00		0.00

		Services & Retailing		0.00		0.00		0.00		0.00		0.00		0.00

		All other industries		3.59		0.36		7.05		4.32		7.64		10.32

		Source: Authors' calculation
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						Baseline

		Canada		Exports		1.452		1.343		1.349

				Imports		0.841		1.013		0.912

				Real Revenue		0.105		0.116		0.111

				Welfare		0.031		0.052		0.043

		USA		Exports		-0.195		-0.198		-0.182

				Imports		0.497		0.501		0.484

				Real Revenue		0.012		0.011		0.012

				Welfare		0.008		0.007		0.007

		ROW		Exports		0.332		0.364		0.343

				Imports		-0.282		-0.33		-0.285

				Real Revenue		-0.001		-0.001		-0.002

				Welfare		-0.003		-0.004		-0.003

		Source: Authors' calculation
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						Baseline

		Canada		Exports		1.452		1.473		1.441		1.443

				Imports		0.841		0.837		0.86		0.852

				Real Revenue		0.105		0.102		0.103		0.106

				Welfare		0.031		0.028		0.031		0.032

		USA		Exports		-0.195		-0.195		-0.195		-0.191

				Imports		0.497		0.497		0.497		0.496

				Real Revenue		0.012		0.012		0.012		0.012

				Welfare		0.008		0.008		0.008		0.008

		ROW		Exports		0.332		0.329		0.336		0.332

				Imports		-0.282		-0.281		-0.286		-0.285

				Real Revenue		-0.001		-0.001		-0.001		-0.002

				Welfare		-0.003		-0.003		-0.003		-0.003

		Source: Authors' calculation
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						Baseline

		Canada		Exports		1.452		1.425		1.464		1.463

				Imports		0.841		0.847		0.818		0.826

				Real Revenue		0.105		0.108		0.107		0.103

				Welfare		0.031		0.034		0.031		0.029

		USA		Exports		-0.195		-0.194		-0.194		-0.199

				Imports		0.497		0.496		0.496		0.497

				Real Revenue		0.012		0.012		0.012		0.012

				Welfare		0.008		0.007		0.007		0.007

		ROW		Exports		0.332		0.335		0.326		0.332

				Imports		-0.282		-0.285		-0.278		-0.28

				Real Revenue		-0.001		-0.002		-0.001		-0.001

				Welfare		-0.003		-0.003		-0.003		-0.003

		Source: Authors' calculation
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						Baseline

		Canada		Exports		1.452		1.694		1.604

				Imports		0.841		0.489		0.734

				Real Revenue		0.105		0.081		0.096

				Welfare		0.031		-0.014		0.014

		USA		Exports		-0.195		-0.236		-0.216

				Imports		0.497		0.538		0.517

				Real Revenue		0.012		0.015		0.013

				Welfare		0.008		0.009		0.009

		ROW		Exports		0.332		0.315		0.318

				Imports		-0.282		-0.244		-0.279

				Real Revenue		-0.001		-0.002		-0.001

				Welfare		-0.003		-0.003		-0.003

		Source: Authors' calculation
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				ROW

				Total Exports		Total Imports		Domestic demand		Output		Capital

		Wood & Paper ind.		0.476		-0.093		-0.008		0.011		0.004

		Energy & Metallic Minerals ind.		0.231		-0.090		-0.008		-0.001		-0.005

		Machinery & Transp. Equip. Ind.		0.569		-0.496		-0.006		0.059		0.001

		Chemicals		0.063		-0.122		-0.007		-0.003		0.004

		Computer & Electronics		0.554		-0.379		0.005		0.080		0.012

		Finance & Insurance Ind.		0.047		-0.032		-0.007		-0.006		0.006

		Services & Retailing		-0.031		-0.094		-0.005		-0.005		0.002

		All other industries		0.135		-0.169		-0.023		-0.021		-0.007

		Source: Authors' calculation
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				ROW

				Total Exports		Total Imports		Domestic demand		Output		Capital

		Wood & Paper ind.		0.281		0.026		-0.003		0.008		0.002

		Energy & Metallic Minerals ind.		0.190		-0.025		-0.000		0.005		-0.003

		Machinery & Transp. Equip. Ind.		0.264		-0.244		-0.003		0.027		0.000

		Chemicals		0.018		-0.063		-0.003		-0.002		0.003

		Computer & Electronics		0.355		-0.184		0.005		0.052		0.008

		Finance & Insurance Ind.		-0.024		-0.019		0.004		0.004		0.001

		Services & Retailing		-0.024		-0.022		-0.002		-0.002		0.001

		All other industries		0.069		-0.052		-0.012		-0.011		-0.004

		Source: Authors' calculation
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				Canada

				Total Exports		Total Imports		Domestic demand		Output		Capital

		Wood & Paper ind.		1.021		-0.729		-0.220		0.416		0.006

		Energy & Metallic Minerals ind.		0.442		-0.543		0.178		0.266		0.456

		Machinery & Transp. Equip. Ind.		1.712		-0.914		-0.508		1.179		0.299

		Chemicals		0.811		-0.658		-0.264		0.256		0.036

		Computer & Electronics		1.424		-1.134		-0.278		0.749		0.033

		Finance & Insurance Ind.		0.566		-0.560		-0.257		-0.186		0.460

		Services & Retailing		0.638		-0.800		-0.265		-0.222		-0.022

		All other industries		2.955		4.385		-0.821		-0.418		-0.189

		Source: Authors' calculation
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				Capital located in Canada						Capital located in USA

				Ownership						Ownershp

		Sectors		Canada		USA		ROW		Canada		USA		ROW

		Wood & Paper ind.		-0.139		3.203		0.069		1.703		0.003		0.064

		Energy & Metallic Minerals ind.		0.181		3.186		-0.301		2.821		-0.002		-0.010

		Machinery & Transp. Equip. Ind.		0.122		3.449		0.260		1.576		-0.018		-0.173

		Chemicals		-0.077		3.393		-0.060		2.020		-0.015		0.029

		Computer & Electronics		-0.076		3.263		0.152		2.171		-0.141		-0.188

		Finance & Insurance Ind.		-0.309		7.205		-0.366		5.892		-0.021		0.067

		Services & Retailing		-0.132		7.842		-0.017		6.275		0.001		0.073

		All other industries		-0.334		4.070		-0.431		4.565		0.025		0.069

		Total		-0.190		4.873		-0.304		5.111		0.001		0.046

		Source: Authors' calculation
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				Destinations

				Canada		USA		ROW

		Origins

		Canada		-0.33		1.73		0.53

		USA		0.67		0.02		-0.35

		ROW		1.10		0.27		-0.01

		Source: Authors' calculation
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				Canada

				Total Exports		Total Imports		Domestic demand		Output		Capital

		Wood & Paper ind.		0.755		-0.171		-0.188		0.295		0.058

		Energy & Metallic Minerals ind.		0.838		0.057		0.567		0.657		0.917

		Machinery & Transp. Equip. Ind.		1.146		0.021		0.156		0.908		0.700

		Chemicals		1.018		-0.322		-0.090		0.446		0.211

		Computer & Electronics		0.853		-0.557		-0.250		0.416		0.568

		Finance & Insurance Ind.		0.840		-0.129		0.289		0.336		1.283

		Services & Retailing		1.030		-0.138		-0.173		-0.115		0.173

		All other industries		3.090		4.948		-0.642		-0.244		-0.146

		Source: Authors' calculation
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				Canada		USA		ROW

		Economic Indicator

		Exports (total)		1.452		-0.195		0.332

		Exports to Canada		-0.335		0.665		1.105

		Exports to USA		1.727		0.024		0.272

		Imports (total)		0.841		0.497		-0.282

		Terms of trade		-0.179		0.106		-0.073

		Output		0.017		0.015		-0.003

		Domestic demand		-0.335		0.024		-0.013

		Real Revenue		0.105		0.012		-0.001

		Investment		0.309		0.011		0.000

		Investment in Value		-1.139		0.360		-0.091

		Welfare		0.031		0.008		-0.003

		Source: Authors' calculation
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				Destinations

				Canada		USA		ROW		Total change of capital in terms of ownership

		Ownership

		Canada		-0.133		0.582		0.489		-0.000

		USA		0.213		0.003		-0.051		-0.000

		ROW		-0.315		0.034		-0.000		-0.000

		Total change of capital in terms of destination		-0.125		0.007		0.000

		Source: Authors' calculation
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				USA

				Total Exports		Total Imports		Domestic demand		Output		Capital

		Wood & Paper ind.		-0.800		0.538		0.009		-0.029		-0.005

		Energy & Metallic Minerals ind.		-0.217		0.285		0.016		0.002		-0.003

		Machinery & Transp. Equip. Ind.		-0.655		0.508		-0.033		-0.144		-0.022

		Chemicals		-0.200		0.197		0.001		-0.023		-0.012

		Computer & Electronics		-0.337		0.497		-0.213		-0.251		-0.088

		Finance & Insurance Ind.		-0.135		0.121		0.019		0.018		-0.015

		Services & Retailing		-0.161		0.107		0.014		0.012		0.002

		All other industries		0.556		0.319		0.040		0.053		0.012

		Source: Authors' calculation
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				Canada		USA		ROW

		Economic Indicator

		Exports (total)		1.662		-0.239		0.173

		Exports to Canada		-0.498		-0.289		0.744

		Exports to USA		1.831		0.017		0.129

		Imports (total)		0.124		0.391		-0.126

		Terms of trade		-0.256		0.089		-0.030

		Output		-0.072		0.006		-0.001

		Domestic demand		-0.498		0.017		-0.006

		Real Revenue		-0.010		0.006		-0.000

		Investment		-0.090		-0.008		0.001

		Investment in Value		-2.057		0.256		-0.036

		Welfare		-0.094		0.010		-0.001

		Source: Authors' calculation
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				Canada on USA		USA on Canada		Canada on ROW		USA on ROW		ROW on Canada		ROW on    USA

		WOOD		2.79		1.92		2.79		1.92		23.95		23.95

		ENER		2.79		1.92		2.79		1.92		23.95		23.95

		MACH		2.79		1.92		2.79		1.92		23.95		23.95

		CHEM		2.79		1.92		2.79		1.92		23.95		23.95

		CoEl		2.79		1.92		2.79		1.92		23.95		23.95

		FINA		5.58		3.83		5.58		3.83		47.90		47.90

		SERV		5.58		3.83		5.58		3.83		47.90		47.90

		REST		2.79		1.92		2.79		1.92		23.95		23.95
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		CES σ		WOOD		ENER		MACH		CHEM		COEI		FINA		SERV		REST		CET σ

		σi,sC		3.10		3.04		3.64		3.30		4.40		1.90		1.96		2.47		σi,sW		1.2

		σj,i,sC		6.32		6.31		7.40		6.60		8.80		3.80		3.86		7.57		σdom,forW		1.3

		σv,j,i,sC		7.58		7.57		8.88		7.92		10.56		4.56		4.63		9.09		σi,v,sW		1.4
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