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A. Introduction
One of the central economic ideas behind the establishment of the North American Free Trade Agreement (NAFTA) is that its principles and rules would lead to the integration of various spatially separated product markets. Specifically, the elimination of trade barriers would ensure that product markets within the member countries would become integrated, thereby benefiting producers, firms and consumers. In fact, NAFTA has been argued to intensifying the integration process in the North American agricultural markets (Rosson, 2005; Zahniser, 2006). Official report by USDA (2005) indicated that NAFTA has advanced the integration of many aspects of North American agriculture. Fruit and vegetable and processing food sectors, for example, have been indicated as having a medium to high degree of integration. 
However, a formal test of market integration has not been conducted, particularly in the use of commodity level price data. This paper is aimed to fill this gap with particular emphasis on the fruit and vegetable sector. This sector is chosen because of its significant contribution to the North American markets. Fruit and vegetable exports of the United States, Mexico and Canada accounted for 19 percent of the value of world fruit and vegetable exports during 1999-2001, with the three countries ranking 1st, 7th and 10th, respectively (USDA, 2004).  Furthermore, there has been an expansion in all facets of fruits and vegetable exports in these three countries. 


The empirical investigation will consist of two parts. First, we empirically test the presence and degree of market integration using panel data analysis proposed by Levin, Lin and Chu (2002, thereafter LLC) using commodity level price data. We believe that the combination of commodity level price data and LLC procedure will give robust empirical results. The use of commodity level price data implicitly control for terms of trade and other aggregation effects that can impact convergence estimates (Parsley and Wei, 1996); and the use of panel data unit root test improves the power of unit root tests (LLC, 2002). This part also investigates if market integration changes over time. This is done by splitting the data into two periods (1998-2002 and 2002-2006). Second, we highlight the impacts and policy implications of market integration for agribusiness sector. 


Empirical results show that estimates of speed convergence, which indicate the degree of integration, vary by commodity; but in general the results suggest moderate and high degrees of market integration. In most cases, estimates of half-life are less than one month, indicating a relatively high speed of price convergence. Grapes, strawberries, squash and tomatoes are among those having a high degree of integration. The results also show the existence of deepening market integration in the last few years.

The organization of the paper is as follows. Section B describes the procedure of testing market integration. Section C discusses the data and their sources. Section D provides estimation results of price convergence and subsequently discusses market integration. After highlighting the impact and policy implications for agribusiness sector in section E, we summarize our main conclusions in section F.

B. Measures of Market Integration

Empirical studies on market integration of agricultural products usually use bilateral price relationships as an indicator of market integration. This methodology falls in the Law of One Price (LOP) theory which states that once prices are converted to a common currency, each commodity should sell for the same price in each country. In other words, market integration means that a measurable long-run relationship exists between spatially separated prices for the same good. Thus, even when prices might temporarily deviate from each other in the short-run, the differentials should eventually converge in the long-run. The speed of price convergence indicates the degree of market integration.

Our study differs from previous studies in that it uses a fixed effect panel data analysis to examine price linkages. We adopt the procedure proposed by LLC (2002) because it is more powerful than the conventional unit root tests, or at least it improves the power of unit root tests. This is because the procedure provides a larger number of data points and uses the variation across individuals to improve estimation efficiency. For example, the fixed effects model captures market fixed effects that account for non-time dependence, transportation costs, and unobserved quality differences (Goldberg and Verboven, 2005).  The presence of market fixed effects in the estimation also suggests the relative version of the LOP, which has advantages over the absolute LOP that assumes transaction costs vary proportionately over time.  A practical consideration of using this procedure is also proposed by LLC.  For panel of moderate size (between 10 to 250 individuals with 25-250 observation per individual) the current procedure is more relevant than other procedures
.


Following Parsley and Wei (1996) and Solakoglu and Goodwin (2005), we use relative prices with Los Angeles as the benchmark city for all commodities included in the study. Los Angeles is chosen because it is located in California, the main producer of fruits and vegetables in the United States. A possible criticism of this approach is that the convergence results are sensitive to the choice of the benchmark city (Cecchetti et al., 2002; Goldberg and Verboven, 2005). To address this criticism, we adopt New York as an alternative benchmark city. The results were not substantially different from the results with Los Angeles as the benchmark city. Therefore, we only reported the results based on the first alternative.

The LLC test for the North American fruit and vegetable markets is carried out by estimating the following equation:
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Where 
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 is the log-difference in the price of commodity in city i relative to benchmark city at time t, and 
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 is the first difference operator. The lag length of l is based on Hall’s general to specific procedure. Our primary interest is in the coefficient of the lagged log of price differences,
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 which represents the speed of convergence. Under the null of no convergence, 
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 is permanent. That is the LLC test specifies the null hypothesis of 
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To conduct the LLC test, several steps are performed. First, the cross-sectional averages are subtracted from the data to remove the influences of time effects. That is
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) is regressed on its lagged values for each city. Denote the residuals as
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, the residuals of this regression. Fourth, the residuals 
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 without a constant. The standard error obtained from this regression is then used to normalize 
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for controlling heterogeneity across individuals. Finally, the panel OLS of the normalized residuals (
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LLC show that under the null hypothesis
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, the regression t-statistic (
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) has a standard normal limiting distribution. To obtain a standard normal distribution, they propose to adjust the t-statistic using the ratio of long-run and short-run standard deviations (see LLC for detail procedure).
To evaluate whether the speed of convergence in prices changes over time, we split the data into two periods: 1998 to 2002 (Period 1) and 2003 to 2006 (Period 2). The two periods are chosen because tariffs for some commodities included in the study were completely removed under NAFTA agreements. For those commodities having zero tariffs since 1998, the cutting off year was chosen in a rather arbitrary way. By splitting the observations into two periods, we are able to observe whether the speed of convergence changes during the two periods. Higher speed of convergence in the later period implies that market integration increases.

C. Data
The selected fruits and vegetables included in the study are onions, cantaloupe, squash, cucumbers, tomatoes and peppers for vegetables; and apple, avocado, banana, grapes, oranges and strawberries for fruits. The primary data set pertains to the prices of the selected commodities quoted in terminal markets within the NAFTA countries. The data were obtained from the Agricultural Marketing Service (AMS) of the United States Department of Agriculture (USDA). The data are in weekly basis of minimum and maximum prices ranging from 1998 to 2006. They are converted into monthly observations by taking the average of weekly prices within specific month. The mean of minimum and maximum prices is used.  Furthermore, because unit prices vary considerably within commodity, we converted into pounds unit using USDA conversion table (USDA, 1992; 1997).

Three terminal markets in Mexico: Guadalajara, Mexico City and Monterrey are included in the analysis. Price data for Bell peppers, however, are not available from the AMS in these three markets. Therefore, we use price data gathered from Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca y Alimentación (SAGARPA) for Mexico City only. Prices quoted in Toronto and Montreal are used to represent Canadian Markets. The U.S. terminal markets included in the analysis are Atlanta, Chicago, Dallas, Los Angeles, Miami, New York, Philadelphia, and Seattle. These terminal markets are selected based on production center criteria and geographic locations since they represent east-west and north-south parts of the United States.
D. Empirical Results on Testing Market Integration

Tables 2 and 3 show panel unit root tests based on LLC procedure for the selected fruits and vegetables. Columns US-CAN-MEX (Case 1), US-CAN (Case 2) and US-MEX (Case 3) indicate terminal markets within a country that are included in the analysis. US-CAN-MEX, for example, includes selected terminal market prices in the United States, Canada and Mexico. Column 
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 shows estimates of speed convergence and column Half-life provides estimates of half-life, representing the time required to eliminate one-half of a deviation of relative prices from its equilibrium and calculated as
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As shown in tables 2 and 3, all point estimates of
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are negative as expected and all are significant at 1 percent significance level. Therefore, it is concluded that the LLC test rejects the null hypothesis of unit roots. This suggests significant relative price convergence for fruits and vegetables in the North American region regardless of the periods. Since the main interest of this study is in the convergence level and hence the integration level, the next discussion will focus on the point estimates of
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. This discussion is important and meaningful since the test results decisively suggest the existence of relative price convergence across all markets.


First consider the US-CAN-MEX alternative. For the six selected vegetables, the estimated results for onions, squash, cucumbers and tomatoes show an increase in the speed of price convergence, as shown by the estimates of
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in the sample periods of 1998-2002 and 2003-2006. These can be translated into deeper market integration. The results for cantaloupe indicate steady price convergence and for peppers suggest a slower price convergence in the second period.  It can also be shown that onions have the smallest convergence estimates (absolute values) with estimates of half-life of more than 2 months (whole period) and nearly 2 months (periods 1 and 2). Squash and tomatoes, on the other hand, are among the commodities that have high degree of convergence levels with approximate half-lives of one-half month.

In the case of fruits, the results displayed in Table 3 suggest that apple, grapes and strawberries have experienced deeper market integration in the last few years in all cases. The fastest relative price convergence was found in grapes with estimates of half-life less than half month. Observe that estimates of relative price convergence for grapes in case 2 and case 3 are greater than 0.8 (absolute value), suggesting high degree of market integration. One could argue that NAFTA is responsible for this fast growing market integration. Data indicated that by 1997, table grape exports reached a record $22 million, up 6 percent from the previous record set in 1994; and in 2002, table grape exports reached another record of $42 million
. Estimates of price convergence for strawberries are also high with their corresponding half-life estimates less than one month. Apple market has modest relative price convergence with estimates of half life greater than one month (whole period and period 1) and less than one month (period 2). The implementation of a phytosanitary protocol and the imposition of 46.58 percent anti-dumping duty on U.S. apples in 2002 that resulted in moderate relative price convergence compared with grapes and strawberries.


Surprising results were given by the estimates of relative price convergence for oranges. As shown in Table 3, besides having moderate relative price convergence, oranges experienced slower relative price convergence in period 2.  A phytosanitary standard established by Mexico is probably linked to this. Florida, for example, has had difficulty to get approval for shipping under Mexico’s phytosanitary standard. The ban on Arizona citrus in 1997 may also have impacted in the speed of convergence.


Second, when the tests were conducted by including only two countries (US-CAN and US-MEX), the distribution of convergence estimates within commodities show substantial differences compared with the US-CAN-MEX case. As depicted in Table 2, the estimates of relative price convergence for vegetables in the second period of the US-MEX case are higher than those of the US-Can case with the exception of Bell peppers. Contrary results were found for fruits where the estimates of relative price convergence for US-MEX in period 2 are less than those for US-CAN case, particularly for grapes, oranges, and strawberries. There are two possible explanations for such differences: the degree of trade relationship between countries and the relative importance of the traded commodity. The former case suggests that the more settled the trade relationship, the less responsive relative price convergence to policy changes or shocks. The latter relies much on the intensity of trade flows or volume of trade between countries. A commodity with relatively higher trade volume (market share) than other commodities would likely result in faster relative price convergence.

The United and Canada have historically engaged longer trade agreements compared with the United States and Mexico, suggesting that the U.S.-Canada trade pattern is more settled than the U.S.-Mexico case. Therefore, it is expected that the U.S.-Canada would experience slower relative price convergence in period 2. In other words, relative price convergence between the United States and Canadian markets would be less responsive to any changes in trade policies or shocks. This is as shown in vegetables. However, the behavior of relative price convergence for fruits gave opposite results, where the U.S.-Canada experienced faster in relative price convergence than the U.S.-Mexico, suggesting that the selected fruit markets in the United States and Canadian markets have experienced deeper market integration than the United States and Mexican markets in the last few years.


Based on the results, we argue that the relative importance of traded commodity overshadows the trade settlement. This argument may be explained by the fact that the United States and Canada trade more fruits than vegetables; on the other hand the United States and Mexico trades more vegetables than fruits. During 1999-2001, U.S. fresh fruit exports destined to Canada accounted for 31 percent of total U.S. exports in fresh fruits (Stout et al., 2004). This share increased to 47 percent in 2003 valued at $827 million (USDA, 2006). This represented 51 percent share of the Canadian market, leading Canada as the destination for the U.S. fresh fruit exports. On the other hand, U.S. fresh fruit exports to Mexico which concentrated on apples, pears, and grapes accounted just 10 percent of total U.S. exports in fruits. In case of vegetables, the figures show in opposite direction. During 1999-2001, Mexican fresh vegetable exports were valued at $1.9 billion per year, of which 98 percent went to the United States and Canada’s exports valued at $446 million per year, of which 94 percent destined to the United States. These figures state that trade between the United States and Mexico has been much more intensified in vegetables than in fruits.  This is contrary to trade between Canada and the United States, which has been dominated by fruits. As argued before such trade composition has affected the speed of relative price convergence and indeed has dominated the effect of trade settlement.
  
In summary, the econometric results of market integration for the selected fruits and vegetables suggest that the speed of relative price convergence varies by commodity, and therefore, the degree of market integration also varies by commodity. Among the fruit group, grapes and strawberries show a high degree of market integration with estimated half-lives are less than one month; apple and oranges show moderate integration with estimated half-lives are greater than one month. For the vegetable group, cantaloupe, squash, cucumbers, and tomatoes are among those having relatively high degree of market integration; while onions and Bell peppers show moderate level. When comparing between US-CAN and US-MEX, the speed of convergence in period 2 for US-CAN are faster for fruits; whereas the speed of convergence in period 2 for US-MEX are faster for vegetable group. These findings provide some policy implications for both government in formulating policy options and industries for defining strategic actions.

Table 2. Panel Unit Root Tests for North American Vegetable Markets: Levin-Lin-Chu (LLC) Procedure with Fixed Effects


Commodity
Case 1: US – CAN - MEX
Case 2: US – CAN
Case 3: US - MEX
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Half-life
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Half-life
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Half-life
Onion

1998 - 2006
-0.25 (-9.34)
2.41
-0.19 (-6.00)
3.28
-0.29 (-9.00)
2.02
1998 – 2002
-0.30 (-7.98)
1.94
-0.27 (-4.99)
2.20
-0.32 (-7.68)
1.80
2003 – 2006
-0.33 (-5.55)
1.73
-0.31 (-3.81)
1.87
-0.32 (-4.72)
1.80
Cantaloupe

1998 - 2006
-0.62 (-21.07)
0.72
-0.63 (-17.80)
0.70
-0.70 (-21.24)
0.57
1998 – 2002
-0.67 (-16.64)
0.62
-0.66 (-13.31)
0.64
-0.76 (-16.18)
0.48
2003 – 2006
-0.67 (-13.27)
0.62
-0.70 (-11.40)
0.57
-0.75 (-13.15)
0.50
Squash

1998 - 2006
-0.73 (-24.69)
0.53
-0.79 (-21.96)
0.44
-0.75 (-22.77)
0.50
1998 – 2002
-0.74 (-17.20)
0.51
-0.85 (-16.45)
0.36
-0.74 (-15.17)
0.51
2003 – 2006
-0.76 (-14.54)
0.48
-0.76 (-12.19)
0.48
-0.80 (-13.63)
0.43
Cucumbers

1998 - 2006
-0.62 (-20.79)
0.72
-0.66 (-20.39)
0.64
-0.68 (-21.82)
0.61
1998 – 2002
-0.62 (-15.14)
0.72
-0.65 (-14.38)
0.66
-0.68 (-16.42)
0.61
2003 – 2006
-0.68 (-13.13)
0.61
-0.69 (-12.74)
0.59
-0.76 (-13.99)
0.48
Tomatoes

1998 - 2006
-0.71 (-25.02)
0.56
-0.75 (-23.72)
0.50
-0.75 (-25.11)
0.50
1998 – 2002
-0.72 (-17.55)
0.54
-0.77 (-16.79)
0.47
-0.71 (-16.45)
0.56
2003 – 2006
-0.76 (-14.40)
0.48
-0.80 (-13.46)
0.43
-0.82 (-15.13)
0.40
Peppers

1998 - 2006
-0.52 (-17.51)
0.94
-0.56 (-17.58)
0.84
-0.48 (-14.37)
1.06
1998 – 2002
-0.58 (-14.03)
0.80
-0.62 (-14.05)
0.72
-0.54 (-11.73)
0.89
2003 – 2006
-0.52 (-10.27)
0.94
-0.54 (-9.98)
0.89
-0.46 (-11.16)
1.12

Numbers in parentheses are estimated t-statistics for the null hypothesis that
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is equal to zero, adjusted for standard normal. 
Table 3. Panel Unit Root Tests for North American Fruit Markets: Levin-Lin-Chu (LLC) Procedure with Fixed Effects


Commodity
Case 1: US – CAN - MEX
Case 2: US – CAN
Case 3: US - MEX
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Half-life
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Half-life
          
[image: image37.wmf]b


Half-life


Apple

1998 - 2006
-0.45 (-16.63)
1.16
-0.44 (-13.25)
1.19
-0.47 (-15.19)
1.09
1998 – 2002
-0.49 (-11.88)
1.03
-0.46 (-8.95)
1.12
-0.47 (-10.15)
1.09
2003 – 2006
-0.56 (-10.73)
0.84
-0.56 (-8.91)
0.84
-0.58 (-9.94)
0.80
Grapes


1998 - 2006
-0.76 (-24.98)
0.48
-0.86 (-24.64)
0.35
-0.80 (-23.51)
0.43
1998 – 2002
-0.76 (-16.89)
0.48
-0.84 (-15.03)
0.38
-0.82 (-16.24)
0.40
2003 – 2006
-0.80 (-15.31)
0.43
-0.91 (-14.81)
0.29
-0.83 (-13.84)
0.39
Oranges


1998 - 2006
-0.45 (-15.70)
1.16
-0.47 (-14.43)
1.09
-0.44 (-13.76)
1.19
1998 – 2002
-0.59 (-14.55)
0.78
-0.61 (-13.10)
0.74
-0.57 (-12.91)
0.82
2003 – 2006
-0.38 (-7.49)
1.45
-0.43 (-7.71)
1.23
-0.37 (-6.59)
1.50
Strawberries


1998 - 2006
-0.67 (-23.94)
0.63
-0.76 (-22.57)
0.48
-0.68 (-21.95)
0.61
1998 – 2002
-0.67 (-16.97)
0.63
-0.74 (-15.21)
0.51
-0.68 (-15.81)
0.61
2003 – 2006
-0.72 (-15.23)
0.54
-0.81 (-14.12)
0.42
-0.76 (-14.38)
0.48

Numbers in parentheses are estimated t-statistics for the null hypothesis that
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is equal to zero, adjusted for standard normal.

E. Market Integration: 

Impacts and Policy Implications for Agribusiness Sector
The econometric results given in the previous section have provided clear evidence of market integration in the North American fruit and vegetable markets. Estimates of relative price convergence show moderate to high convergence levels. In most cases, estimates of half-life were found to be less than one month. Therefore, if any shocks would occur in these markets, it would only take less than one month to reduce half of deviation from equilibrium level. In general, the results also suggest that fruit and vegetable markets have experienced deeper market integration in the last few years. The aforementioned market integration has resulted in the development of trade in the agribusiness sector. The following discussion highlights the impact of market integration on trade and investment and policy options for both agribusiness firms and government
.
First, the impacts of deeper market integration can viewed from the perspective of product movements or trade flows. In a more integrated market, prices normally provide appropriate signals that lead to efficient product movement (Goodwin and Schroeder, 1991). Since the inception of NAFTA, trade within the NAFTA countries has grown substantially across a broad range of products. Within the fruit and vegetable sectors, U.S. vegetable exports to Canada and Mexico averaged $1.7 billion per year during the 1994-2000 periods, a 31 percent increase compared to the 1993 average ($1.3 billion). Similarly, U.S. vegetable imports from NAFTA countries grew substantially from $1.4 billion in 1993 to an average of $2.2 billion since 1994.  In term of fruits, U.S. fruit (and prepared fruit) exports destined to Canada and Mexico averaged at $1.3 billion during 1994-2000 period, compared to $1.0 billion in 1993. At the same time, U.S. fruit imports increased from $422 millions in 1993 to an annual average of $792 million during 1994-2000.
Another aspect of the impact of market integration is the growth or change in foreign direct investment (FDI). Theoretically, firms will seek to allocate their resources to markets having higher degrees of market integration because such markets provide less or no market distortions, thereby making resource allocation more efficient. Firms specialize in production activities in which they are comparatively proficient and increase scale of economies of production. More and more investments would be devoted to commodities having higher degrees of integration. However, investment spending based on a commodity basis is hard to obtain and therefore it is not possible to conduct such analysis. Given this limitation, aggregate investment spending on processed food industry is presented instead.
Empirical data show that FDI in the processed food industry within the NAFTA region has grown significantly. U.S. FDI in Mexico’s processed food industry increased from $2.3 billion in 1993 to $5.1 million in 1999. Similarly, Mexican firms also increased their investments in U.S. food companies. In 1999, Mexico’s investment in U.S. food companies was valued at $1.0 billion in contrast to $304 million in 1997.  Within the period of 1989 to 1999, U.S. FDI in Canada’s processed food industry increased from $1.8 billion to $5.0 billion. However, Canadian FDI in the U.S. processed food industry contracted to $6.0 billion (1999) from $7.6 billion (1997), after growing with no interruption since 1993. Policy reform related to investment as provisioned by NAFTA has been argued to be responsible for an increase in FDI. In fact, empirical studies (e.g., Bolling and Somwaru, 2000) demonstrate that NAFTA has fostered a positive synergy between trade and FDI in the North American processed food industry (USDA, 2005).
Growth in commodity trade flows and FDI have brought new opportunity for both consumers and producers. Consumers have enjoyed the benefits of low food prices, greater variety in food products, and year around availability of fresh produce (USDA, 2005a). Producers have access to potentially cheaper suppliers of inputs and possibly exploited economies of scale through a more efficient allocation of resources. However, it is also argued that market integration may have created one drawback as producers or farmers must adjust production as more competing products enter the markets. For example, Mexican poultry producers have to adjust to increased supplies of meat imported from the United States. Similarly, U.S. farmers have to face with products imported from Mexico.
Opponents of NAFTA argued that market integration spurred by NAFTA has resulted in negative impact on the U.S. producers. A 2001 report by Public Citizen (2001), for example, stated that Florida vegetable growers, especially tomato and Bell pepper growers have been facing intense pressure from increasing imported vegetables from Mexico. During the seven years of NAFTA, it is estimated that Florida lost 1,000 small and medium sized farms (Public Citizen, 2001). Furthermore, income of Florida farmers has declined while some large agribusiness firms have reaped huge profits. Yet it was not farmers in Mexico or Canada who benefited from Florida farmers’ woes. Farmers throughout Mexico have lost a significant source of income and left their small corn farms and Canadian grain and dairy farmers also face steeply rising debt during the NAFTA era. 
Increased competition due to market integration has also forced agribusiness firms to restructure production activities in more effective and efficient ways. Consolidation through mergers and acquisitions is a way to achieve such objective. Statistics show that since the NAFTA inception, there have been a large number of mergers and acquisitions within the agribusiness industry.  In 1998, 813 cases of mergers were found in the United States
 and 265 cases in Canada between 1987/88 and 1999/2000 (Rude and Fulton, 2002). The act of mergers and acquisition in agribusiness industry has been the subject of debate because it has the potential to increase market power of transnational-agro food companies. Knutson, Loyns and Ochoa (2002) stated that the domination of multinational firms in many agricultural input and product markets overshadows the effect of free trade that supposedly fosters competition by broadening the market and introducing import competition.
The fact that deeper market integration has brought some drawbacks to both producers and consumers suggests the need for sound policy that facilitates the goal of market integration. Knutson, Loyns and Ochoa (2002) outlined three general policies that are required to achieve “free trade” in the agriculture and agri-food industry within the NAFTA region: (1) policy that facilitate progress, growth, trade and commerce, (2) policies that regulate how business is conducted, and (3) policies that intervene  with the functioning or distribution of returns. Domestic policy changes, for example, must be carefully considered before being implemented, particularly when dealing with sensitive products. Eliminating farm subsidies may injure farmers because they are not able to compete with foreign products that are produced with already relatively cheaper cost of production; while provisioning subsidies may stimulate trade disputes which eventually distorts the already free trade mechanism. This is probably one of the many reasons why NAFTA has ignored coordination of domestic farm policies. The act of mergers and acquisition, particularly by multinational firms which have been empirically shown in the last few years may have indicated the presence of market power. This consolidation regardless of the reasons should be accompanied by sound policies ensuring that competitive market functions within the NAFTA region, while not restraining technological change in agribusiness sector even though it can be a major factor in consolidation. The key is to set up appropriate measures to deal with the real possibility of market impacts and detrimental consequences stemming from consolidation and economic concentration. Overall, the bottom line is that farm and trade policy must be aligned to create a stable and equitable environment for growers, manufacturers and consumers (Farmer, 2007).
F. Summary and Conclusions
The level of market integration for fruits and vegetables within the NAFTA region is estimated using panel data analysis. This approach provides more robust estimates than the standard time series approach. Results show that fruit and vegetable markets within the NAFTA region are integrated with moderate to high degrees in level, which empirically support what the trade economists believe. The results also show that market integration for fruits and vegetables experienced deeper integration in the last few years. This implies that price signals were more reflective of market conditions, and therefore, resulted in more efficient resource allocation and investment decisions.
Deeper market integration has resulted in the growth of trade and FDI within the NAFTA region. However, it is also argued that deeper market integration has also brought some possibly discouraging effects. Farmers or producers have to compete with foreign suppliers operating with less costs of production, giving to economic and policy consequences. Furthermore, deeper market integration has also resulted in the growth of mergers and acquisitions. This consolidation has been argued to have impacted in greater market power and profit accumulation by large agribusiness firms. Therefore, sound policy reforms that accompanied deeper market integration should be established in order to ensure the goal of market integration.
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Appendix A. Policy Changes and Trade Issues within the NAFTA Counties
	Commodity
	Policy Changes and Trade Issues

	Tomatoes
	The United States and Canada eliminated their tariffs on January 1, 1998. Under NAFTA, the United States gradually eliminated its seasonal tariffs for Mexican tomatoes that ended on January 1, 1998. During the transition period, A TRQ was in effect and it ended on January 1, 2003. The United has the provision to re-impose MFN tariff levels for Canadian tomatoes until 2008. Similarly, Canada is allowed to re-impose MFN tariff levels until 2008 under certain price and acreage conditions. Under NAFTA, Mexico matched U.S. tariffs and transition periods for tomatoes. Most recent trade disputes was that a petition filed by a group of U.S. greenhouse tomato producers alleging dumping of greenhouse tomatoes by Canada in the U.S. market on March 28, 2001. The ITC found no evidence.  On June 26, 2002, the Canadian International Trade Tribunal issued its finding that the dumping of fresh tomatoes from the United States had not caused material injury to the domestic industry.  This negative determination brought the case to a close.

	Bell peppers
	US eliminated its tariff on Canadian bell peppers on January 1, 1998. US also phased out tariff on Mexican bell pepper over the 4-year period that ended on January 1, 1998. Mexico eliminated its tariff on January 1, 1998. Canada reduced its tariff on US bell peppers by 10 percent a year until it reached zero on January 1, 1998. There have been no trade disputes involving bell peppers since 1998.

	Cucumbers
	US reduced its tariffs on Canadian cucumbers by 10 percent a year and ended on January 1, 1998. With Mexico, The March-May and October-November tariffs are being phased out over the 14-year period that ends on January 1, 2008. June-September tariffs were gradually eliminated that ended on January 1, 1998. Mexico is matching the US seasonal tariffs and phase out schedule, except that Mexico’s transition period lasts 9 years. Canada reduced its tariff by 10 percent a year and ended on January 1, 1998. A provision remains in place under certain price and acreage conditions until 2008. There have been no trade disputes involving cucumbers.

	Squash
	Under CUSTA and NAFTA, the United States and Canada eliminated their tariffs on January 1, 1998. Under NAFTA, the United States made several changes in its tariffs on Mexican squash. The July to September season tariffs were eliminated on January 1, 1998. The tariff for more sensitive season of October to June was eliminated gradually over the 9 and ½ - year period that ended on June 30, 2003. During the transition period, the United States established TRQ for Mexican squash. Under NAFTA, the United States is allowed to re-institute the MFN tariff for Canadian squash until 2008. There have been no trade disputes involving squash.



Appendix A. Continued

	Commodity
	Policy Changes and Trade Issues

	Cantaloupe
	Under CUSTA and NAFTA, the United States gradually reduced its tariff on Canadian cantaloupe by 10 percent a year until the tariff reached zero on January 1, 1998. Canada, on the other hand, did not levy a tariff on cantaloupe prior to 1989 and this policy remained unchanged. Under NAFTA, the United states established seasonal tariffs for Mexican cantaloupe. Cantaloupe imported from August 1 to September 15 was phased out on January 1, 2003. Tariffs for May to July and September 16 to November 30 are being gradually eliminated over the 14-year period that ends on January 1, 2008. Under NAFTA, Mexico immediately eliminated its tariffs on U.S. cantaloupe for December 1 to May 15 and for August 1 to September 15. The tariffs for the rest of the year were eliminated on January 1, 2003. There have been no trade disputes involving cantaloupe.

	Apple
	Prior to 1989, the United States and Canada did not levy tariffs on imported apples. There has been no change in this policy under CUSTA and NAFTA. Under NAFTA, Mexico established a tariff rate quota (TRQ for U.S. apples. The within-quota tariff was phased out over the 9-year period and ended on January 1, 2003. Several trade issues occurred since NAFTA was in effect. U.S. red delicious apples faced antidumping duties in Canada from 1989 until February 8, 2000 when the antidumping duty on red delicious apples was revoked. On March 6, 1997, Mexico initiated an antidumping investigation against U.S. apples. As a result, the Secretariat of Commerce and Industrial Promotion (SECOFI) imposed a preliminary, compensatory import duty of 1001.1 percent in red and golden delicious apples, effective September 1, 1997. On March 19, 1998, the U.S. apple industry and SECOFI signed an agreement suspending this duty, and the U.S. industry agreed to comply with a minimum-price scheme. 

	Grapes
	Under CUSTA and NAFTA, the United States and Canada eliminated their tariffs on January 1, 1998; but they have the option of implementing a snapback to MFN tariff levels. This provision expires on January 1, 2008. Under NAFTA, Mexico eliminated import licenses and replaced them with tariffs. The tariff for October 15 to May 31 was immediately eliminated on January 1, 1994. The tariff of the rest of the year was reduced gradually and ended on January 1, 2003. The recent trade dispute was on March 30, 2001 when the United States filed an antidumping petition against spring table grapes from Chile and Mexico. The ITC rejected the petition. 

	Oranges
	Under NAFTA, the United States eliminated its tariff on January 1, 1998. Mexico immediately eliminated its tariff on oranges from the United States on January 1, 1994. Canada had no tariff on fresh oranges prior to 1989. This policy has not changed. There have been no trade disputes involving oranges. However, Florida has been unable to gain export approval for its citrus fruits under Mexico’s phytosanitary standards.



Appendix A. Continued

	Commodity
	Policy Changes and Trade Issues

	Strawberries
	Under NAFTA, fresh strawberry imports from the United States entering Mexico are no longer subject to tariffs. Imports from non-NAFTA countries are charged a 20 percent duty. Mexican strawberry exports to the United States are also no longer subject to tariffs. Under NAFTA all import duties on U.S. fresh strawberries entering Canada, including any seasonal duties, were reduced to zero on January 1, 1998.  Beginning January 1, 2003 all duties on imports of fresh strawberries entering Canada from Mexico were reduced to zero. There has been no trade disputes since NAFTA.

	Avocado
	Under NAFTA, the United States reduced its tariff on Mexican and Canadian avocados over the 9-year period and ended on January 1, 2003. Similarly, Mexico phased out its tariff on January 1, 2003. Canada did not impose a tariff on avocado imports prior to 1989. There have been no changes in this policy under CUSTA and NAFTA. The main trade issue is that the United States requires Mexican producers apply a country-of-origin sticker to each avocado, indicating the phytosanitary number of the packinghouse and a statement that distribution be limited to the approved destinations.


Note: Policy changes and trade issues were summarized from USDA (2002): Effects of North American Free Trade Agreement on Agriculture and the Rural Economy”, Agriculture and Trade Reports, WRS-02-1, ERS, USDA, July 2002.
	� To validate the results, we also conducted panel unit roots proposed by Im, Pesaran, and Shin (2003). The results support the LLC procedure. Because this procedure does not give estimates of price convergence, we did not report the results.


	�USDA (2005b): NAFTA Still Bossting U.S. Horticultural Exports, available at: � HYPERLINK "http://www.fas.usda.gov/htp/Hort_Circular/2005/08-05/NAFTA%20Boosts%20U.S.pdf" ��http://www.fas.usda.gov/htp/Hort_Circular/2005/08-05/NAFTA%20Boosts%20U.S.pdf� (Accessed on March 27, 2007)


	� Statistics provided in the following paragraphs were drawn from USDA (2002): Effects of North American Free Trade Agreement on Agriculture and the Rural Economy”, Agriculture and Trade Reports, WRS-02-1, ERS, USDA, July 2002, Steven Zahniser and John Link (editors).


	� U.S. Department of Commerce: 2006 Processed Food Outlook, Available at: � HYPERLINK "http://www.ita.doc.gov/td/ocg/outlook06_processedfoods.pdf" ��www.ita.doc.gov/td/ocg/outlook06_processedfoods.pdf�, accessed on March 28, 2007.
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