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In developing countries many exporting firms produce only for foreign markets.  These firms tend to be larger and more productive than domestic firms, and often produce several products and export to many markets.  We examine transactions data on the non-traditional agriculture export sector in Peru from 1994 to 2007 to understand this type of export entrepreneurship.  This sector grew six-fold over this period, driven in a large part by firm entry and new product and market discoveries.  We identify a pattern of trial and error: firms frequently enter and exit both products and markets.  Exits are more likely after one year and among firms that start small.  Large exporters tend to be the first to introduce new products and to access new markets, and also export more products to more markets.  We develop a model that explains how entrepreneurs decide to export and to develop new export products (and markets) when there are sunk costs of discovery and uncertainty about idiosyncratic costs and foreign demand.  The model can explain many features of the data.  
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I. Introduction

Many export products from developing countries face little or no local demand.  For example, cut flowers in Kenya, coffee in Rwanda, semiconductors in Costa Rica, and flat screen TVs in China.  Countries are increasingly setting up special programs such as export processing zones to encourage such production.  There are now 60 million people working in 3500 export processing zones spanning 130 countries producing clothes, shoes, sneakers, electronics, and toys—all for export (Boyenge 2007).  In this paper we explore how firms begin to produce products that are not consumed locally and how production expands, using evidence from the non-traditional agriculture sector in Peru—a sector which grew more than 600% over the last 14 years.  Peru is now the largest exporter of fresh asparagus in the world, yet asparagus is not part of the local diet.  Similarly, artichokes and paprika, also among Peru’s top new agriculture exports, are not consumed locally.  
  

Our goal is to contribute to the growing literature on trade and firm dynamics by focusing on a particularly dynamic export sector, and examine how new products and new markets are developed, and the importance of entry and exit.  We use a selection of industry studies, interviews with market participants, and firm-level international transaction data from Peru from 1994-2007 to examine how the non-traditional agriculture sector developed.  Our main findings are (i) that new export products are very costly to develop, giving individual firms little incentive to develop them alone.  As a result, coordination was at work in many of the new products developed in Peru.  (ii) Large firms export new products earlier, to new markets earlier, and export more products to more markets. (iii) Once exports are established in a product line there is very frequent entry and exit by firms.  (iv) Exit is much more likely in the first year and among firms that start small.  (v) Firms that survive after the first year are less likely to change their composition of products and markets to which they export than older firms.

We develop a model where entrepreneurs first decide whether to export, then decide on which products to produce and export, and finally on whether to develop new products that have not been exported before by any firm.  Each exporter always faces initial uncertainty about their cost of exporting a particular product, but once they enter the cost is revealed.  The uncertainty generates tremendous entry and exit—some entrepreneurs with a negative expected value of entry will attempt to export.  The intuition is that there is a lifetime value of getting a good cost draw and only a one-period negative shock from a bad draw.  This implies that the present value from attempting exports can be positive even if the one-period expected gain is negative.  It also means that with sizeable sunk costs of entry, there can still be significant entry and exit.  
In addition to entering existing markets and products, exporters can also start product lines that are new to the country.  Such development is costly and exporters face uncertainty about the demand for the product, as well as the uncertainty about their cost draw for the product.  Each period existing exporters receive an offer for developing a new product line and they can accept or reject that offer.  The model shows that high quality entrepreneurs are more likely to develop new products and that in some cases, when entry costs are large, cooperation among entrepreneurs is required.   It also shows that a positive net present value is not enough for a product to be started—there is a value to waiting for another entrepreneur to move first because information will be revealed and the firm can save start up costs, there is also a value to waiting in order to get a better draw.  
Our results build on earlier work that highlights the importance of heterogeneous firms in explaining firm behavior and export patterns, even within narrowly defined industries. A number of studies find that exporting firms are bigger, more productive, pay higher wages and offer better working conditions than otherwise similar import-competing firms.
  Recent work highlights heterogeneity in the way exporters access foreign markets.  Eaton, Kortum and Kramarz (2004) examine French data and find that most firms sell to only one market, typically the most popular one; while some firms that export widely serve the less popular markets.  Eaton et. Al (2008) examine data from Colombia and find extremely high entry and exit rates into exporting—total entrants in a given year exceed the number of continuing firms and most entrants exit after one year.  Alvarez and Lopez (2008) use data from Chile and also find high rates of entry and exit. Volpe Martincus and Carballo (2008) examine exports from Peru from 2001 to 2005 and find that large firms export more products to more markets.  Iacovone and Javorcik (2008) examine data from Mexico from 1994-2003 and find that new exporters tend to start small and that there is a lot of churning of products within firms.
While many of our findings are consistent with this earlier work, we go into detail to uncover precisely how new products are developed within a dynamic industry.  We find that large exporting firms tend to be the leaders in product development.  We also shed light on why there is so much entry and exit by firms in exporting.  The answer, which the data support and discussions with firm executives reveal, is that there is great deal of uncertainty and export success is a process of trial and error.  The only way to find out if you will be successful as an exporter is to try.
Theoretical models with heterogeneous firms explain many of the findings from existing empirical work.  In seminal work, Melitz (2003) models trade in differentiated goods in a framework with heterogeneous firms and fixed costs.  The model predicts that exporting firms will be larger and more productive, and that trade shocks will lead to the type of reallocations within industries that are observed in the data.  However, the model is effectively an equilibrium model of trade patterns and explains entry and exit patterns of firms into the export sector through comparative statics.  What we want to explore is somewhat different: how new export products are developed and how the transition to the equilibrium happens.
At the heart of new product development are multiproduct firms.  Recent work has modified the original Melitz model to incorporate dynamics of multiproduct firms. Nocke and Yeaple (2006) explores how firms decide on the optimal number of products, when there are decreasing returns on all products from expanding scope and some firms are more adapt at managing products.  Bernard Redding and Schott (2006a and 2006b) focus on shocks to consumer tastes that generate firm entry and exit into a variety of products.  In contrast, Eckel and Neary (200) model multiproduct firms in an oligopolistic setting, where strategic interactions are important, and show that globalization leads firms to reallocate resources toward its core competence.  While all of these models do a nice job explaining why some firms produce more products and how a trade shock alters within firm resource allocation, they cannot explain the discovery of a completely new export product, one of the things we want to model.  
The closest theoretical paper to ours is Segura-Cayuela and Vilarrubia (2008); they examine the effect of uncertainty on entry into new export markets.  Their model marries Rob (1991) with Melitz (2003).  As more firms enter a given market, other firms learn about the demand and based on the information will either enter or remain out.  A similar feature of their model and the one developed here is that firms are heterogeneous and firm entry provides information about the market, i.e. there is trial and error.  In their model, better firms enter markets earlier since the value to them of accessing the market is greater; in contrast, less productive firms delay entry because there is a value of waiting to learn about the market and saving a sunk cost of entry.  The main difference is that uncertainty in our model leads to a coordination problem in new markets and enormous entry and exit in goods and markets that other firms have entered previously, while in their model entry is suboptimally slow and decreasing over time.  Policy prescriptions are also different.  In their model, there is a role for a subsidy to entry to speed up the release of information.  In the model here, there is a role for coordination among producers to share costs of discovery or subsidies for initial entrants.
Finally, the theoretical framework also relates to the literature on hysteresis and trade flows by Baldwin (1988), Baldwin and Krugman (1989), and Dixit (1989).  They show that with sunk costs and uncertainty about market conditions, positive shocks that lead to entry may not produce exit when they are reversed.  Tybout and Roberts (1997) use this framework and find evidence that sunk costs are important in explaining entry into exporting by Colombian firms.   An issue is that in those models entry and exit will not be positively correlated.  Good market conditions induce entry, there is a band of inaction, and bad conditions induces exit. In contrast, with uncertainty about the firm’s potential in a market, firm’s enter to learn information and exit if the information is bad, this generates a strong positive correlation between entry and exit, a feature confirmed in the data.

This paper is organized as follows.  The next section offers background information on non-traditional agriculture exports in Peru.  Section 3 develops the model.    Section 4 examines the predictions from the model using transactions level data from customs.  Section 5 concludes.

II. History of the surge in the non-traditional agricultural sector in Peru

Over the last decade, the non-traditional agricultural sector in Peru has grown very rapidly (Figure 1).  The product that mainly explains this surge is asparagus, but we also observe a considerable growth in the exports of other non-traditional crops (in particular, artichokes, avocados, grapes and mangos) in recent years (Figure 2).  The main markets for these products are the United States and Europe, though now firms are diversifying their markets. For instance, we observe exports to new markets like China, Taiwan, Indonesia, Vietnam, New Zealand, etc. (Figure 3).

Below, we describe briefly the story behind the development of the asparagus industry and then proceed to explain what happened with the other crops.

The development of the asparagus industry
The production of asparagus started in the 1950’s in the valleys of the North coast of Peru, with exports of canned white asparagus. However, as a result of the Agrarian Reform of the 1970’s, ownership of the land became extremely fragmented (small areas of a maximum of 150 hectares), granted only to individuals living in these rural areas before the reform, making it difficult to invest in large scale agricultural production. Despite these limitations, the area used for production of asparagus grew. Part of the expansion was due to an experiment in the south of Lima and involved private sector’s initiative and international cooperation provided by the U.S. Agency for International Development (USAID). The Ica Farmers’ Association decided to explore options to replace traditional crops with export crops. With funding from USAID, many products were studied for this purpose (melons, paprika, green beans and asparagus); asparagus was the one that was the most appealing to the farmers for its profitability. As a result, the UC-157 variety (created by an expert of University of California, Davis) was introduced successfully. The technical assistance provided by USAID included the funding of fees for experts who provided advice to the Association not only on crop management but also on packing and exporting. Although the exports of canned asparagus remained predominant, fresh asparagus started to be exported at the end of the 1980s.
The 1990s is the decade where the exports of asparagus really took off.  The two main factors that led to large scale investment were land privatization in 1993 and the  capture of the head of the Shining Path in 1992, which greatly improved investor confidence.  Some additional conditions accelerated this investment.  The introduction of the drip irrigation system (imported from Israel) in the late 1980s was completed in the late 1990s.  The Andean Trade Preferences Act (then extended under the ATPDEA) eliminated the tariffs for the Peruvian exports of asparagus to the United States. This agreement came into force in 1993 and was extended in 2001 and 2006. Currently, these preferences have been included in the FTA signed between Peru and the United.

The development of other crops 

The development of the asparagus industry was first, but other crops have been expanding in recent years, including: artichoke, paprika, mangos, avocados, grapes, piquillo pepper, etc. Some of these products are not new in the sense that they have been produced traditionally for domestic consumption (mangos, grapes and avocados) but others are completely new for Peruvian farmers ( paprika, piquillo pepper). 

The new products each have their own story. The case of artichokes is especially interesting and highlights the importance of networks and coordination.  As the firms in the asparagus industry became more competitive and built a good reputation with their customers, they began to be asked to supply other crops. Several trial plots for artichokes were developed separately –according to different sector participants.  However, the trials were costly and the farmers ultimately gave up.  A seed distributor heard of these trials and invited the exporters to conduct a large coordinated effort.  The advantage was that they could try many seed varieties, climates, an irrigation techniques and share information on what worked.  This culminated in the takeoff of the exports of canned artichokes (the trials revealed that the climate was inappropriate for fresh artichoke).

The case of paprika is a case of entrepreneurship. It was the initiative of a seed distributor (Mr. Chepote) who learned of paprika through a friend in Chile and decided to try it in Peru. He formed a company that produced and exported paprika.  They were successful on a small scale and with the help of Spanish investment expanded significantly.  After the expansion was complete, a virus destroyed the whole crop and Mr. Chepote had to close down.  However, due to the original success of paprika, Mr. Chepote marketed his knowledge to other producers and the exports of paprika took off (Klinger 2007).

In many instances the way in which Peruvian exporters decide to try new varieties is based on a trial and error process; and although there have been successes with the artichoke and paprika, there have also been products that failed like for instance melons and snow peas that were exported to Europe.  In addition, the initial batch of avocadoes sent abroad by Peruvian exporters was unsuccessful because the Peru strain was different than that preferred in Europe (Haas).  Exporters say the only way to really determine if a crop will be profitable is to try.
III. Model


There are several important features of the industry that we want to capture in the model.  First, there are heterogeneous entrepreneurs.  The ability of the entrepreneur is related to management skills and technical knowledge.  Second, there is idiosyncratic uncertainty—a firm does not know how costly it will be to export a particular product to a given market.  Third, there are fixed costs of entry.  Fourth, a firm can start with a small entry to acquire information about costs.  Finally, the entry costs facing a producer of a completely new product are large.  The rational for the final point is that in production finding a new product requires finding the most productive seed, determining the best climate for the product, evaluating irrigation needs, and finding someone qualified to manage production.  For accessing a new market it requires meeting phytosanitary restrictions (a process that takes years), determining necessary logistics (eg. air temperature while in transit for fresh product), transit times, transit type, and to be really successful, finding a good buyer, such as the large retail chains.   

Basic Model


We start with an entrepreneur, of type αi (known), where α is distributed uniformly between 0 and 1, and a higher α represents a better quality entrepreneur.  The first decision an entrepreneur makes is whether to enter the export sector.  If he enters he earns revenues, αiλ, and pays cost of exporting of Ciαλ, where Ci is distributed uniformly between 0 and 1. λ is the quality of the market-product pair for a particular export.  The entrepreneur cannot find out Ci unless he tries exporting.  If he does not export, he can invest his skill in the domestic sector and earn constant return x.  If he tries and fails, he will go back to the domestic sector.  For the moment, we abstract from fixed costs, from starting with a small trial, and from developing new products though we consider these below.   We also abstract from the precise production function in terms of labor and capital because when we go to the data, we will only view exports.  The value function the individual faces for exporting a product with known return λ* is therefore:
(1) 
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The present discounted value of exporting can be written as follows:
(2)
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The first term is the expected value from exporting in the first period, the second term is the expected value of exporting in the second period.  It is the probability the entry is successful (αλ- Ciαλ>x), and since C is distributed uniformly this probability is p=1-x/(αλ).  The expected value of C given that it is a good draw is therefore half of this.  If the draw is not good the entrepreneur returns to the domestic sector and gets x, this happens with probability (1-p = x/ αλ). In order for the entrepreneur to enter the export sector, the value from an attempt must be greater than the value of staying in the domestic sector.  After simplifying 2, we have
(3) 

[image: image3.wmf])

(

1

1

)

2

(

1

2

1

1

2

x

x

i

i

d

l

a

d

d

l

a

d

-

>

-

+

-

.
Which implies that 

(4)
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A sufficient condition for an entrepreneur to attempt exporting is 
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.  However, more exporters with somewhat lower αs will also try to export.  This is the result of the second term in equation (3), which represents the expected gain (as compared with x) forever if you get a good draw on C. Because the cutoff is below the cutoff with an expected value of zero, there will be tremendous entry and exit in the first period, even if there are sunk costs of entry.  
Incorporating Sunk Costs

Next, we include sunk costs F of exporting.  With sunk costs, equation (3) is revised to
(5)

[image: image6.wmf])

(

1

1

)

2

(

1

2

1

1

2

x

F

x

d

al

d

d

al

d

-

>

-

-

+

-

.  Which simplifies to:
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Thus, provided F is not too large, and agents care about the future, even with sunk costs there will be significant entry and exit.
Small Trials

Another important feature that came out of discussions with exporters is that they tend to start with small trials.  This means if they get a good draw they can expand exports, without risking as much of the entry cost. To incorporate this, we include a factor K on original exports, the entrepreneur can expand by the factor K after the first period.  The value of exporting is therefore
(7) 
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.
In addition, the entrepreneur pays the fixed cost is stages, F1 for the trial and F2 if he decides to continue.  Thus, the equation for the decision to try exporting becomes

(8)
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which simplifies to,
(9)
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The cutoff α is decreasing in K, the size of the returns if the company is able to expand to larger production.  In addition α is increasing in the fixed costs, if it is more costly to export firms are less likely to try.  Note that F1 has a greater effect since F2 can be avoided once information is learned.  This means the greater is F2/F1 the more initial entry there will be.
The model also implies that as the domestic sector becomes more profitable the cutoff α to be in export sector increases.  The better are domestic options, the less likely an entrepreneur is to try exporting.  This may explain some positive effects of trade liberalization, which reduces the returns to the import-competing sector. As λ (or K) increases, export tries become more likely.  Better foreign markets mean more firms want to export.  Exits will happen for firms that get bad C.

Several testable predictions come out of the theory:

1. There is self selection into exporting with only good entrepreneurs trying.  Better entrepreneurs will be larger.  They will enter and survive in more products and markets on average, and export more to each product-market. 
2. Firms will enter a new market or product with small trials in order to spread fixed cost over the time when profitability is known, and if profitability is bad exit is possible.

3. There is tremendous entry and exit.  Exit is especially likely after one year.  This generates a positive correlation between entry and exit.  Weaker entrepreneurs (small entrants) are more likely to exit.  
4. In the first year of a given cohort, there will be more different types in the export sector.  This implies that the variation with respect to the mean of exporters size should decrease with age of the firm.

Starting a New Product
The final part we add is that once in exporting, entrepreneurs can decide to start new products. To model entirely new products, we have two types of uncertainty.  The first type is about the product’s (or market’s) success (λ), common to all exporters, where λ is distributed uniformly between 0 and 2.   The second type is, as above, about the cost to produce and export (Ci) for the firm, Ci is distributed uniformly between 0 and 1 and is firm specific.  If an entrepreneur develops a new product he receives revenues equal to αiλ and in the long run, annual profits are αiλ(1-Ci).  However, investment in a new product is costly.  Each entrepreneur receives a bid, Fit, for cost of developing a new product.  This could represent, in the present case, a buyer asking for a new product or a seed provider offering a new product.  In a period when a new product is developed the entrepreneur pays Fit for development and receives αiλ.  At this point, λ becomes known to all firms.  The next period the firm learns its specific Ci.  Each period, the entrepreneur can decide to produce or to wait until next period to see if a better bid comes along.  
In sum, the timing is as follows:
Period t:  An entrepreneur of type αi receives a bid for a new product of Fit.   He then decides to invest or not to invest. If he invests, he discovers the quality λ, once it is known, the firm can exit if λ is bad.
Period t+1:  If at least one firm invests in the product in period t, λ becomes known and others can enter in t+1, without paying the product development cost F.  If no one has invested, λ remains unknown and situation is the same as period t.  A firm that invested in t learns Ci in t+1.
Period t+2:  A firm that has invested in period t and remained in period t+1 continues exporting if αiλ(1-Ci)>r.  If no one has invested λ remains unknown and situation is the same as period t.  

The entrepreneur chooses the maximum of the present value of investing now, given the current offer Fit, or waiting for a better offer.  The present value of investing is:

(10) 
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Where Vk is the value of investment once k is known.  Assuming the present value is positive, a firm will only invest now if it is better to invest than to wait.  A firm can always choose to wait and earn r (which may be the return from the domestic sector or expanding exports of old products) now and the expected value of investment next period.  In period t, assuming λ is unknown, the value function, Vt, is:
(11)
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The first expression is the expected value of investing now given Fi. The first two terms are the expected value of investing today, the third term is the expected value of the investment in the second period, which is r if λ is bad.  The final term is the expected value of future profitability if λ and Ci are good and the constant return r otherwise.  The final expression is the value of waiting and receiving a new F in the next period.  

The value of investing today can be written as:
(12)
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If firm decides to invest now then it must be the case that the value of investment is greater than the value of waiting (VI > VW). That is,

(13)
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Where p is the probability that λ is unknown in period t+1.  This simplifies to

(14)
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If entrepreneur believes information on λ will be released next period (p=0), he will invest only if αi-x>Fit, even if there are expected positive profits in the future.  There is a value of waiting because λ will be known and because agent can avoid spending Fit if he waits.

Now consider the case where the value of λ will be unknown for sure (p=1) if the entrepreneur does not act.  The entrepreneur will try a new product if EVIt>EVIt+1
(15)
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Which simplifies to
(16)
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In this case the cutoff F can be lower than the cutoff F to invest with only a PV condition because there is a value to search for a better F.  Similarly, the present value condition can rule out any entrepreneur trying if F is very large on average.
The model highlights a number of features which fit the stories we hear from agents in the industry.  
1. Coordination is important for markets and products with high F, otherwise no one will enter.  Sometimes an exporter may get a very good offer about a new product or market and start something new.
2. There is a value to waiting for information to save on initial investment.  Once information is released more entry will follow.
3. Better entrepreneurs will on average enter earlier, but a low quality entrepreneur with a good draw may enter first.  
4. Exit is possible because λ is low (most firms exit and there is little entry) or after the second period by some firms because their idiosyncratic cost is high. 
5. Lowering fixed costs of new products can have huge implications for exports because some of the products or markets that are discovered will be very good.  
IV. Empirical Evidence from Transactions Data
In this section, we use the model as a guide to analyze evidence obtained from the Peruvian experience in the non-traditional agricultural sector. We start by describing the data utilized and then we proceed to explore the predictions from the theoretical framework.

Description of the data

We use transaction data on Peruvian export flows included within Chapter 7 (Edible vegetables and certain roots and tubers), Chapter 8 (Edible fruit and nuts; peel of citrus fruit or melons) and Chapter 20 (Preparations of vegetables, fruit, nuts or other parts of plants) of the HS Code. Although we have daily information of all shipments between years 1994 and 2007, we grouped the information by year. The dataset allows the identification of the exporter (information on firms’ names and corresponding Tax ID number), the destination market for each trade flow, the custom port from which the merchandise is shipped, the description of the item exported (at 10-digit) and the FOB value of each shipment. 

The products have been classified according to the 4-digit division in each Chapter; however, in order to synthesize information and to isolate the evolution of some of the main products for the Peruvian case (asparagus, artichokes, avocados, mangoes, grapes) we have introduced some modifications to the HS classification. After collapsing the information by firm, year market and product we obtain 14,625 observations. The summary statistics of the data (by products and markets) can be found in Annex 1. The details of the definition of flows by product can be found in Annex 2.

Analysis of the model’s predictions
a) Higher quality entrepreneurs export more to a given product-market, export to more markets, and export more products.
 Figure 4 plots average exports in the product-markets to which a firm exports against average size.  It shows that the largest firms export more on average to each product-market. In addition, as firms grow we see a cone shape develop.  This means that larger firms not only tend to export more of a product to a given market, but also they export to more product-markets—if they only export to one product-market and grow the picture would be the 45o line.  Figure 5 confirms that larger firms export more products.   While this fact holds throughout the period, it appears to strengthen over time. For instance, in 2007 we observe relatively more firms exporting a large number of products (above 5) and most of these firms are in the upper half of the distribution of firms by size. Similarly, larger firms export to more markets especially in the last years where we observe that the most of the firms exporting to more than 10 markets are located in the upper fourth of the distribution by size (Figure 6).

b) Higher quality (larger) exporters are the first to enter new products and new markets. Once they enter others follow.
Table 1 presents the statistics on the size and number of entrants in all the products that can be considered “new” according to the sample from 1994 to 2007.
  Column (1) shows the total number of firms that started to export each new product.
  The two new products in the segment of fresh produce are the ones with a larger number of entrants. Not all of the exporters had previous experience exporting. Column (2) presents the exporters with previous experience as a share of the total number of entrants. As we observe, most of the firms (two thirds or more) that entered the markets for the three products in the canned industry (canned artichoke, canned mango and mango juice) had previous experience as exporters. However, the products that are fresh produce have lower shares of exporters with previous experience. This could be due to the fact that it is easier to export new fresh produce if you are already in agriculture (whether as a small farmer or a large firm) even if you had no previous experience as exporter. This is likely to be more difficult in the canned food segment due to the existence of some specific investments that are required to operate. Finally, in the case of avocados, it is due to the fact that avocado is a product that is consumed domestically, so many of the initial entries into this market for export are small firms that were producing avocados for the domestic market. This many also explain why there are relatively more entrants in avocadoes.   To see if the exporters are relatively large, Column(3) shows the value of average exports in the main product in the previous period relative to the exports of the average exporter in that product.  Exporters that start new products tend to be larger than average by about 70 percent.  Columns (4-6) show average initial exports of the entrant, of the survivors, and the final exports of the survivors in the new product.  Two points are interesting.  First, survivors entered with larger trials than exiting firms, consistent with these being better entrepreneurs.  Second, survivors started very small compared with where they were in 2007. Finally, for each firm we create an indicator which is one if the firm pioneered the product in a market that it served previously, and zero otherwise.  In column (7), we report the average of the indicators.  Results show that new products tend to be pioneered in existing markets.
We repeated the exercise from above to analyze what happens with the new markets in the sample (Table 2).
  Most of the new exporters in new markets are firms with previous experience as exporters. On average, 93% of the new exporters had previous experience as such.  In column (3) we observe that the most of the firms that started in new markets were firms that were about 3½ times bigger than the average firm operating in the market where they compete, before they started to export to the new market. Therefore, in general, the better (larger) firms tend to be the ones finding new markets and entering earlier than others on average. In this case, there is only modest evidence that survivors start out larger (columns 4 and 5), but they do show significant growth over time (columns 5 and 6).  Finally, nearly all firms accessing new markets do so with products that they have previously exported (column 7).
An alternative way to analyze whether better firms are the ones entering new products/markets earlier is to compare date of entry with ex-post success.  We track the date of entry of all the firms operating in the most recent year in the market for the “new” product identified above. Figure 7 shows the ranking of the exporters participating in avocados, canned artichoke and canned mango markets in 2007 versus their initial year of operations as exporters in each market.
 The ranking goes in descending order (largest exporter of 2007 is assigned number 1). The exporters located in the first positions in the ranking (bottom part of the vertical axis) started to export earlier than the rest of exporters in the case of avocados and canned artichoke. The same can be said about the two largest exporters in the case of canned mango, who concentrated 55% of the market in 2007 and started before all their other competitors.

To sum it up, in most cases, the entrants to markets of new products or to new destination markets are relatively large exporters with previous experience. The survivors start stronger than the firms that exit and grow rapidly.  In addition, they tend to export new products to the same market where the exporters where previously participating and old products to new markets.  Even in later years they remain among the largest exporters. 
c)  There are a large number of entries and exits, and entries and exits are positively correlated.
Figure 8 shows the entry and exit of firms by year. There are many entries and exits of firms. The number of entries and exits have increased throughout the period; however, the entries have always remained higher than the exits.  Another striking result is the correlation between entries and exits (0.82).  As we will se below this can be explained by the large number of first year exits, thus when entry increases, we expect to see exit increase the next year.
Entries are non trivial in terms of the development of the industry. Figure 9 shows the market share in 2007 by cohort.
 Although the firms that were present from the beginning of the period still represent almost a third of the market in 2007, we observe that the many of the entries that occur later on correspond to large and growing firms. In fact, combining the shares of all the entries after 1994 (first year in the sample) we find that all these “new” firms captured over two thirds of the market in 2007. In particular, the strongest entries happened in 2001 and 2002 with firms that combined concentrated 25% of the market in 2007. These strong entries corresponded to fruit producers in 2001 and Camposol –one of the largest exporters of fresh produce- in 2002.
d) Failure is more likely in the first year and small entrants more likely to exit
Figure 10 presents the number of firms’ exits according to their age. We observe a drastic decrease in the number of exits especially during the first five years of a firm’s life. From 634 one-year old firms that exited the market at the end of their first year (they lasted only one year), only 47 5-year old firms failed at the end of their fifth year of operations.

If we translate these number of exits into the share of firms that exited by age group (fail rate by age group), we observe that the decrease in the fail rate remains constant although less abrupt. For instance, while a one-year old firm has 38% of chances of failing (exiting the market), a two-year old firm can see its chance of failure reduced in 9%. This declining trend remains constant and continues as firms get older. 

Who are these exits?  For all of the entrants, we develop a binary variable that is one if the firm exited after just one year.  We expect exits to occur more frequently among low quality entrepreneurs.  Low quality entrepreneurs are also likely to start with smaller exports.  In Table 3, we report results from a probit regression of exit on ln(value of initial entry).  We find a very strong negative relationship indicating that a ten percent larger entry is associated with about a 4 percent lower likelihood of exit.

We also examine the standard deviation of the size relative to the mean of the exporters over their lifecycle.  We find that it declines as firms get older (Figure 11).  This is consistent with low quality entrepreneurs entering initially, but the distribution being truncated over time as many are weeded out.

e) Firms use trial-and-error strategy.  Given a firm continues exporting after one year, staying only in same product/market is more likely in the first years of exporting than in later years—the firm found a good product and is building it up.  Additions of new products/markets are more likely in later years—a successful exporter wants to grow.
There are also a large number of entries and exits in terms of the combinations of products/markets exported. We classify four possibilities, firms can (a) stay with the same product or combination of products.  For example, a firm always produces asparagus and grapes. (b) It can add products, the firm increases the total number of products and many old products continue to be exported.  For example, a firm exporting asparagus and grapes adds mangoes; or the firm drops grapes and adds mangoes and avocadoes.  (c) The firm can drop products, the number of products exported declines but some stay the same, eg. a firm with asparagus, grapes and avocadoes drops grapes or the firm drops grapes and avocadoes and adds mangoes.   (d) The firm can change the combination of products exported; they stay exporting the same number of products but they change the composition of their export basket either partially or entirely.  For example, an asparagus producer switches to grapes or an asparagus and grape exporter switches to asparagus and mango.
Figure 12 shows the distribution of transitions by type according to a) the age of the firm and b) different periods. As expected, firms tend stay more in the same product when they are young and to be more dynamic in terms of the combination of products they export as they get older. Although there is significant specialization (most firms stay exporting the same product or combination of products), firms tend to increasingly try different options (add, subtract or change) as they get older. If we analyze the distribution by period, we do not observe a drastic change between the share of firms that specialize in a particular combination of products and those who do not so this can not be a result of changes over time. 
Figure 13 shows the same exercise above but for new markets. We also find more churning in terms of finding new markets as firms get older. If an entrepreneur finds a good market in his first years, he has about a 50 percent likelihood of staying with it alone. In contrast, only a third of the total number of firms between their 12th and 14th year are staying with the same group of markets. In terms of the distribution by period, again we observe little change.

f) A corollary to the fact that large firms are in more markets than products (Figures 5 and 6) is markets must offer more growth benefits and/or must be associated with lower entry costs.
Table 4 shows the relationship between export growth and the change in the number of products/markets exported by firm. Both, the change in the number of products exported and the change in the number of destination markets are significant and contribute to export growth. However, when we combine both elements, we observe that market diversification seems to be more important for export growth than product diversification. A 10 percentage point increase in the growth of the number of products exported increases export growth in 4.6 percentage points while a similar increase in the growth rate of the number of destination markets increases export growth in 6.7 percentage points.  This may explain why firms tend to operate in more markets than products.  

Another way in which diversification can help is by reducing volatility.  Table 5 shows the results of the estimation of the relationship between the natural log of volatility (risk)—volatility is defined as the standard deviation of the log difference in total exports of a firm—and the firm’s size (ln values exported), the ln number of products exported and the ln number of markets to which it exports.
  The results for the period between 1994 and 2000 are in column (1) to (3), while columns (4) to (6) show the results for the period between 2001 and 2007.  Product fixed effects are included in all regressions.

Firms that are larger are less volatile. This result is consistent across specifications and periods. A 10% increase in exports implies a reduction in volatility of about 2 %.
Also, firms that are more diversified (export more products) are less volatile. This result is significant and consistent across specifications and periods as well. Once we take into account product fixed effects we find that a 100% increase in the number of products exported (say moving from one product to two) led to a 40% reduction of volatility between 1994 and 2000 and a 23% reduction between 2001 and 2007. The relationship between markets and volatility is not significant in any of the specifications analyzed.

V. Conclusion 
We examine the development of non-traditional agriculture exports in Peru.  Our theoretical framework assumes that there is idiosyncratic uncertainty about exporting and there are sunk costs—this leads to a process of trial and error, with a high share of exits after one year.   Good entrepreneurs develop large firms that export more to a given product-market pair on average, enter more markets and more products, and enter new markets and products earlier.  Firms also start small and grow exports over time to avoid large losses from uncompetitive products.   These predictions are confirmed in the data.  

Highlighting the importance of uncertainty and sunk costs has important implications for policy.  On the one hand, the tremendous amount of entry and exit that we discover suggests that entry costs are not so large as to deter entry.  As the model shows, this is true provided firms can enter small and sunk costs are not too large relative to lifetime gains.  This appears to be the case for firm entry into products and markets that other firms in the country are already exporting to. However, completely new products or markets are rare, are very costly to penetrate, and require coordination.
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Figure 1: Surge in the non-traditional agricultural sector in Peru
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Figure 2: Exports of main products exported
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Figure 3: Exports to new markets
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Figure 4: Average exports by product-market vs. Size
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Figure 5: Number of products vs. Size
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Figure 6: Number of markets vs. Size
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Figure 7: Ranking of exporters (in 2007) versus the initial year of their exports
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Figure 8: Entry and exit of firms by year
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Figure 9: Market shares in 2007 by cohorts
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Figure 10: Exits of firms by age
	a) Number 
	b) % of firms in that age’s group 
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Figure 11: Standard Deviation of size relative to mean by age group
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Figure 12: Transitions in the combination of products exported
	a) by age
	b) by period
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Figure 13: Transitions in the combinations of destination markets
	a) by age
	b) by period
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Table 1: Size of exporters that start exporting new products
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(1) (2) (3) (4) (5) (6) (7)

Canned Artichoke 7 100% 3.69 45,573               45,573                          7,350,921              1.00

Canned Mango 4 100% 1.48 42,763               98,059                          1,753,404              0.75

Piquillo Pepper 10 60% 1.35 11,783               0.83

Mango Juice 7 71% 1.18 109,065             127,486                        1,138,555              1.00

Avocado 19 37% 0.80 278,786             515,152                        3,129,938              0.71

Average 74% 1.70 97,594               196,567                        3,343,205              0.86


Table 2: Size of exporters that start exporting to new markets
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Norway 2 50% 11.99 160,288             1.00

Turquia 2 100% 9.47 24,200               1.00

Poland 2 100% 6.27 82,435               64,185                          77,200                   1.00

Guatemala 7 57% 5.43 26,971               0.75

Thailand 2 100% 5.17 117,391             0.50

Nicaragua 2 100% 4.74 36,918               36,918                          33,579                   1.00

China 6 100% 4.62 37,842               92,066                          273,187                 1.00

Martinique 2 100% 3.73 27,158               39,480                          69,893                   1.00

Jordan 7 71% 3.57 12,512               8,300                            39,909                   1.00

Guadeloupe 3 100% 3.45 78,461               46,998                          127,513                 1.00

Indonesia 8 88% 3.32 63,920               106,659                        148,360                 1.00

Slovenia 3 100% 3.09 38,271               43,400                          42,423                   1.00

Vietnam 3 100% 3.07 33,402               34,236                          71,513                   1.00

Philippines 6 100% 2.84 53,687               1.00

Taiwan 8 88% 2.34 30,477               1.00

Cyprus 3 100% 1.61 16,305               1.00

Seychelles 1 100% 1.28 39,819               39,819                          79,840                   1.00

Korea 3 100% 1.05 22,053               26,028                          54,213                   1.00

Singapore 4 100% 0.76 25,793               1.00

Kuwait 2 100% 0.71 34,025               1.00

India 2 100% 0.63 14,123               1.00

Cape Verde 3 100% 0.62 27,337               27,510                          44,450                   1.00

New Zealand 4 75% 0.47 52,502               1.00

Average 93% 3.49 45,908               47,133                          88,507                   0.97


Table 3: Probit Regression on Probability of Exit
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Fixed Effects:

dependent variable: Probability (exit)



Table 4: Export growth and product/market diversification (Yearly information)
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* Includes year and firm fixed effects

** Robust standard errors in brackets: p<0.01, ** p<0.05, * p<0.1
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Table 5: Volatility and product and market diversification
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Annex 1: Summary statistics of the data

a) By product
[image: image47.emf]Products Obs. 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Artichoke 21 8,000                    1,105                    4,098                    12,903                  4,442                    8,768                    32,370                  7,551                    10,470                  6,788                    26,457                 

Asparagus 2,080 17,300,000           22,200,000           26,400,000           31,100,000           35,200,000           46,900,000           53,200,000           63,900,000           99,100,000           123,000,000         156,000,000         180,000,000         212,000,000         259,000,000        

Avocados 218 5,544                    614,000                2,120,000             3,480,000             4,860,000             15,700,000           18,700,000           23,400,000           38,800,000           46,700,000          

Bananas 105 274,000                25,250                  7,850                    264,000                2,410,000             6,180,000             7,290,000             10,600,000           17,700,000           27,000,000           31,400,000          

Canned Artichoke 235 20,825                  51,889                  800,000                874,000                2,100,000             7,330,000             22,200,000           45,400,000           65,400,000           77,300,000          

Canned Asparagus 1,076 61,400,000           77,900,000           93,600,000           88,900,000           79,300,000           87,700,000           80,500,000           80,900,000           84,800,000           84,100,000           78,300,000           85,500,000           102,000,000         154,000,000        

Canned Beans 315 966,000                1,600,000             1,180,000             2,240,000             6,140,000             10,800,000           2,010,000             6,550,000             10,100,000           7,290,000             6,920,000             12,500,000           11,100,000           8,810,000            

Cauliflower, Cabbage and Broccoli 20 6,638                    3,629                    27,970                  2,860                    1,100                    1,040                    4,330                    7,170                    136,000                213,000                96,207                 

Canned Fruits 182 225,000                484,000                554,000                941,000                252,000                140,000                161,000                371,000                853,000                703,000                1,210,000             1,160,000             1,510,000             3,760,000            

Canned Mango 123 145,000                850,000                335,000                1,150,000             2,220,000             2,570,000             2,510,000             2,670,000             4,260,000             4,510,000            

Other Canned Vegetables 566 1,330,000             1,710,000             973,000                1,000,000             1,770,000             3,370,000             5,710,000             8,610,000             13,700,000           25,300,000           36,500,000           42,100,000           61,800,000           46,000,000          

Cannel Olives 428 58,086                  754,000                640,000                800,000                570,000                604,000                1,500,000             443,000                550,000                598,000                1,900,000             5,330,000             10,800,000           15,800,000          

Canned Piquillo Pepper 21 30,800,000          

Canned Palm 113 1,090,000             2,600,000             3,350,000             4,060,000             3,360,000             2,070,000             3,250,000             3,340,000             1,780,000             1,720,000             2,100,000             2,770,000             3,560,000             4,280,000            

Canned Tomatoes 226 6,500,000             4,990,000             4,220,000             7,230,000             3,830,000             3,380,000             3,290,000             3,980,000             3,390,000             5,120,000             4,960,000             4,880,000             6,090,000             7,320,000            

Carrots 11 3,071                    8,250                    1,294                    5,030                    4,657                    10,572                  9,179                   

Citrus Fruits 420 2,980,000             3,170,000             3,570,000             3,760,000             1,520,000             2,930,000             3,230,000             6,290,000             10,300,000           12,200,000           17,200,000           22,200,000           26,300,000           38,100,000          

Cucumbers 13 74,437                  64,742                  12,210                  6,150                    21,042                  2,800                    7,944                    2,201                    1,292                   

Grapes 799 334,000                806,000                2,290,000             1,840,000             1,320,000             3,530,000             5,980,000             11,300,000           18,800,000           23,300,000           21,800,000           33,900,000           50,900,000           55,000,000          

Mango Juice 77 20,669                  264,000                2,110,000             1,960,000             1,780,000             1,600,000             2,200,000             2,320,000             1,760,000             2,370,000             2,720,000            

Other Fruit Juices 298 3,310,000             4,340,000             5,190,000             5,510,000             3,360,000             5,700,000             3,770,000             2,620,000             3,460,000             3,210,000             2,550,000             4,250,000             9,930,000             11,300,000          

Jam, Jellies and Marmalade 127 37,850                  64,584                  32,857                  154,000                52,528                  414,000                360,000                669,000                560,000                345,000                522,000                463,000                700,000                1,870,000            

Legumes Shelled and/or Unshelled 1,988 13,900,000           14,600,000           11,400,000           9,660,000             10,400,000           17,400,000           9,590,000             12,900,000           14,500,000           15,200,000           16,500,000           18,100,000           30,900,000           32,900,000          

Lettuce 90 420,000                735,000                649,000                777,000                766,000                776,000                891,000                883,000                1,040,000             1,240,000             1,120,000             1,240,000             1,360,000             1,480,000            

Mangos 921 6,560,000             6,230,000             10,800,000           8,590,000             11,700,000           22,800,000           21,700,000           25,600,000           30,600,000           30,400,000           41,900,000           38,300,000           58,800,000           66,300,000          

Coconuts and nuts 488 3,510,000             4,180,000             5,280,000             8,170,000             3,080,000             7,500,000             3,710,000             3,890,000             3,630,000             5,680,000             10,300,000           19,600,000           14,600,000           17,800,000          

Other Fruits 654 1,160,000             510,000                828,000                1,730,000             1,760,000             1,650,000             2,520,000             1,910,000             1,210,000             3,850,000             6,650,000             9,750,000             19,300,000           19,900,000          

Onions, Garlic and other alliaceous vegetables 976 5,510,000             7,310,000             14,100,000           8,320,000             9,560,000             13,600,000           10,000,000           15,400,000           17,400,000           14,300,000           15,900,000           19,700,000           20,800,000           25,300,000          

Other vegetables 758 10,800,000           11,500,000           12,200,000           15,700,000           17,600,000           20,400,000           17,200,000           20,800,000           10,700,000           11,400,000           16,600,000           15,600,000           17,000,000           22,200,000          

Olives 603 1,800,000             2,970,000             4,300,000             5,380,000             5,140,000             3,110,000             7,260,000             5,960,000             5,510,000             7,250,000             9,400,000             9,920,000             4,010,000             2,770,000            

Piquillo Pepper 104 13,018                  94,344                  21,813                  18,306                  17,327                  113,000                57,713                  96,589                  29,138                  116,000                1,160,000             354,000                441,000               

Peas 214 117,000                232,000                148,000                135,000                833,000                1,750,000             2,230,000             1,830,000             2,990,000             3,800,000             6,420,000             11,300,000           8,850,000             12,400,000          

Potatoes 144 117,000                118,000                99,207                  139,000                7,744                    38,850                  549,000                1,070,000             117,000                73,474                  135,000                145,000                222,000                363,000               

Roots and other Tubers 184 70,781                  27,310                  16,968                  9,109                    39,324                  31,282                  61,498                  80,940                  328,000                438,000                279,000                150,000                292,000                693,000               

Tomatoes 13 126,000                27,200                  7,700                    16,968                  3,600                    3,903                    3,684                    34,362                 

Vegetables and fruits preserved by sugar 14 28,343                  49,053                  1,235                    1,928                    21,800                  25,685                  20,593                  25,550                 

Total 14,625         140,221,263         171,084,356         207,268,908         213,913,328         201,794,506         256,710,972         238,738,155         279,296,940         383,310,077         415,707,873         511,789,795         631,206,319         811,180,087         970,443,457        


b) By market
[image: image48.emf]Markets Obs. 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

ABW 7 78,956                          23,155                           19,053                           1,016                             1,238                            

AFG 3 23,531                          4,228                             15,739                          

AGO 1 49,749                          

AND 13 11,050                          21,420                           33,782                           150,000                         98,631                          

ANT 17 83,135                          9,126                             106,000                         22,928                           29,453                           55,668                           18,675                           53,558                           107,000                       

ARE 52 145,000                        255,000                         14,500                           74,200                           23,290                           25,665                           616,000                         280,000                         405,000                         75,322                           743,000                        455,000                        

ARG 140 910,000                        1,780,000                      2,590,000                      2,790,000                      2,610,000                      1,680,000                      4,580,000                     2,210,000                      65,420                           269,000                         774,000                         944,000                         1,220,000                     1,560,000                     

ARM 1 18,778                          

ATG 2 44,930                           15,780                          

AUS 211 36,684                          55,095                           124,000                         743,000                         1,710,000                      3,910,000                      1,620,000                     3,470,000                      2,970,000                      4,040,000                      5,540,000                      6,640,000                      6,350,000                     7,500,000                     

BGR 2 20,280                          9,396                            

BHR 12 14,892                          15,250                           37,680                           40,121                           12,694                           15,295                           18,272                          82,065                          

BHS 50 111,000                        92,169                           145,000                         80,206                           45,295                           199,000                         115,000                        114,000                         109,000                         205,000                         487,000                         294,000                         231,000                        376,000                        

BIH 2 23,897                           25,200                          

BLZ 1 22,836                          

BOL 61 1,265                            137,000                         11,436                           423,000                         84,090                           216,000                         387,000                        492,000                         593,000                         624,000                         848,000                         683,000                         856,000                        590,000                        

BRA 534 3,370,000                     5,530,000                      5,870,000                      8,180,000                      7,290,000                      4,060,000                      6,390,000                     6,070,000                      4,650,000                      4,650,000                      5,320,000                      8,740,000                      9,950,000                     13,500,000                   

BRB 17 12,195                          15,295                           29,590                           17,412                           7,820                             27,794                           24,255                           65,172                           83,509                           129,000                        112,000                        

BRN 1 15,000                         

CAN 729 1,160,000                     1,300,000                      1,330,000                      1,310,000                      1,670,000                      1,780,000                      1,470,000                     2,510,000                      3,870,000                      5,570,000                      7,640,000                      11,300,000                    14,700,000                   18,200,000                   

CHE 158 2,610,000                     863,000                         183,000                         221,000                         99,032                           313,000                         388,000                        401,000                         179,000                         316,000                         551,000                         667,000                         1,270,000                     1,950,000                     

CHL 657 1,230,000                     846,000                         1,060,000                      1,830,000                      1,320,000                      974,000                         1,900,000                     1,440,000                      1,820,000                      1,220,000                      1,330,000                      2,190,000                      3,640,000                     6,680,000                     

CHN 41 32,970                          10,192                           182,000                         24,917                           204,000                         348,000                         215,000                         1,940,000                     4,290,000                     

CMR 2 2,208                             56,801                          

COL 360 1,050,000                     1,130,000                      1,890,000                      1,100,000                      726,000                         752,000                         1,540,000                     1,840,000                      1,470,000                      1,180,000                      2,240,000                      3,400,000                      3,460,000                     5,560,000                     

CPV 10 40,510                          41,500                           64,000                           173,000                         538,000                        

CRI 75 59,790                          120,000                         89,106                           170,000                         121,000                         131,000                         223,000                         263,000                         257,000                         513,000                        698,000                        

CUB 1 18,299                          

CYP 20 30,015                          18,900                           14,390                           21,800                           15,750                           47,042                           13,634                           12,295                           13,640                           17,391                           138,000                        79,685                          

CZE 3 12,278                          23,834                           19,495                          

DMA 4 30,760                          13,600                           39,929                          

DOM 53 1,400,000                     17,637                           8,818                             18,480                           25,650                           48,881                           202,000                         133,000                         412,000                         1,210,000                      650,000                        756,000                        

DZA 11 276,000                        27,700                           12,470                           37,530                           554,000                        

ECU 190 902,000                        371,000                         1,170,000                      1,050,000                      248,000                         224,000                         1,370,000                     1,470,000                      1,430,000                      1,740,000                      1,530,000                      1,440,000                      1,630,000                     3,760,000                     

EGY 4 52,110                          34,694                           19,203                           35,880                          

ETH 1 14,200                          

EU15 3,866 90,000,000                   109,000,000                  132,000,000                  131,000,000                  110,000,000                  136,000,000                  129,000,000                 140,000,000                  171,000,000                  212,000,000                  243,000,000                  280,000,000                  371,000,000                 475,000,000                 

FRO 1 3,831                            

GEO 2 14,000                          18,955                          

GIN 2 13,392                         

GLP 26 208,000                        228,000                         273,000                         344,000                         197,000                         196,000                         328,000                         337,000                        255,000                        

GRL 1 26,208                         

GTM 64 83,258                          197,000                         68,250                           83,993                           372,000                         64,978                           87,128                           73,932                           194,000                         445,000                         725,000                        744,000                        

GUY 5 15,850                          18,370                           53,300                          

HKG 136 47,510                          43,403                           14,880                           15,818                           396,000                         1,380,000                      2,950,000                     7,850,000                      7,460,000                      4,110,000                      9,660,000                      7,280,000                     14,400,000                   

HND 11 3,600                            26,821                           15,956                           160,000                         81,144                           114,000                        

HRV 4 567,000                        

HTI 8 71,632                          157,000                         443,000                         67,841                          

HUN 4 77,629                          12,748                           14,954                          

IDN 44 66,960                           432,000                         190,000                         539,000                         1,780,000                     2,180,000                     

IND 26 13,650                          14,595                           15,500                           238,000                         72,720                           37,840                           69,569                           62,011                           476,000                         88,769                         

ISL 2 42,778                           17,218                          

ISR 68 84,170                          216,000                         56,453                           149,000                         58,948                           95,598                           132,000                        116,000                         286,000                         116,000                         357,000                         509,000                         482,000                        551,000                        

JAM 36 22,120                          71,632                           28,728                           48,437                           192,000                         83,558                           154,000                         138,000                         303,000                         286,000                         466,000                        654,000                        

JOR 25 14,180                          18,060                           46,010                           56,291                           16,387                           9,278                             42,093                           19,072                           35,219                           72,708                          53,311                          

JPN 517 4,980,000                     5,200,000                      6,470,000                      4,730,000                      4,760,000                      6,390,000                      4,890,000                     3,810,000                      4,700,000                      3,740,000                      5,780,000                      7,870,000                      10,900,000                   16,000,000                   

KGZ 1 20,695                          

KOR 27 27,330                          26,028                           12,801                           97,880                           115,000                         66,064                           29,820                           159,000                         123,000                       

KWT 49 68,049                          49,880                           111,000                         49,860                           169,000                         68,849                           120,000                         189,000                         214,000                         348,000                         363,000                        470,000                        

LAO 3 18,960                          3,300                            


b) By market

[image: image49.emf]Markets Obs. 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

LBN 127 694,000                        861,000                         621,000                         765,000                         286,000                         1,310,000                      1,120,000                     749,000                         946,000                         1,020,000                      516,000                         559,000                         1,220,000                     1,640,000                     

LBR 2 26,439                         

LCA 1 14,013                          

LIE 1 11,350                         

LTU 1 31,327                          

LVA 1 73,410                          

MAR 1 7,068                            

MDA 1 3,601                            

MEX 172 665,000                        1,150,000                      1,580,000                      2,010,000                      2,520,000                      2,390,000                      1,250,000                     1,650,000                      1,560,000                      1,460,000                      1,480,000                      1,090,000                      1,440,000                     1,450,000                     

MLT 43 77,595                          107,000                         75,077                           135,000                         126,000                         61,148                           42,116                          158,000                         44,465                           134,000                         59,570                           104,000                        186,000                        

MNP 2 1,227                             24,000                          

MSR 1 18,551                         

MTQ 31 54,315                          352,000                         269,000                         49,640                           36,245                           15,600                           138,000                         30,373                           246,000                        273,000                        

MYS 56 16,292                          125,000                         62,615                           11,386                           104,000                         262,000                         458,000                         428,000                         591,000                         603,000                        437,000                        

NAM 1 39,529                         

NGA 1 23,654                         

NIC 3 30,240                           67,158                          

NOR 15 307,000                        12,944                           13,496                           2,880                             22,150                           50,285                           79,235                           164,000                         124,000                       

NZL 47 103,000                        74,217                           87,519                           304,000                         186,000                         134,000                         93,744                           297,000                         509,000                         593,000                         462,000                        1,060,000                     

OMN 2 14,993                          15,066                          

PAK 4 22,880                          101,000                         13,695                          

PAN 241 72,157                          64,369                           149,000                         111,000                         6,276                             85,847                           109,000                        401,000                         363,000                         1,120,000                      1,370,000                      747,000                         962,000                        1,710,000                     

PHL 20 51,840                          145,000                         156,000                         152,000                         220,000                         51,860                         

PLW 2 7,000                            60,922                          

PNG 1 27,425                         

POL 14 28,864                          101,000                         64,185                           45,760                           65,120                           144,000                         99,639                           796,000                       

PRI 197 881,000                        658,000                         1,110,000                      885,000                         2,660,000                      2,640,000                      1,270,000                     2,570,000                      2,940,000                      3,060,000                      3,620,000                      4,610,000                      4,440,000                     4,930,000                     

PRK 1 3,432                            

PRY 1 18,153                         

REU 3 12,579                          4,284                            

RUS 32 21,393                          7,313                             15,750                           12,058                           25,168                           49,800                           348,000                         1,550,000                      1,100,000                    

SAU 56 104,000                        524,000                         70,030                           212,000                         67,500                           328,000                         60,037                          435,000                         599,000                         421,000                         304,000                         639,000                        686,000                        

SGP 46 78,373                          14,250                           24,800                           116,000                         21,707                           318,000                         517,000                         354,000                         393,000                        559,000                        

SLV 37 33,617                          52,866                           7,500                             63,300                           1,013                             4,483                             41,538                          127,000                         134,000                         1,479                             63,612                           188,000                       

SUR 13 56,100                          14,130                           12,666                           13,477                           30,209                           13,450                           52,089                           54,343                           20,359                          

SVK 4 99,188                         

SVN 7 1,890                            4,235                             46,247                           84,847                          

SWZ 3 3,500                            2,400                             4,120                            

SYC 2 39,819                           79,840                          

SYR 1 37,015                          

TCD 1 45,930                         

TGO 2 38,059                          

THA 30 163,000                        72,171                           119,000                         72,200                           181,000                         429,000                         308,000                         498,000                        317,000                        

TON 1 13,600                         

TTO 99 395,000                        279,000                         299,000                         106,000                         148,000                         877,000                         426,000                        408,000                         761,000                         1,180,000                      932,000                         1,470,000                      1,260,000                     605,000                        

TUR 19 25,720                          22,680                           22,356                           43,302                           254,000                         191,000                         342,000                        

TWN 64 47,704                          22,485                           221,000                         5,875                             5,025                             25,216                           183,000                         1,050,000                      3,300,000                     1,480,000                     

UKR 4 12,600                          14,280                           16,868                           16,842                          

URY 40 99,841                          92,047                           10,997                           58,176                           74,485                           58,283                           39,170                          19,713                           71,946                           103,000                         5,220                             39,827                           17,099                          180,000                        

USA 4,344 26,800,000                   34,000,000                    44,200,000                    45,900,000                    59,000,000                    91,900,000                    79,300,000                   112,000,000                  139,000,000                  157,000,000                  215,000,000                  276,000,000                  345,000,000                 396,000,000                 

VEN 284 1,590,000                     3,390,000                      452,000                         835,000                         1,090,000                      1,520,000                      3,770,000                     2,690,000                      2,200,000                      2,690,000                      2,360,000                      3,120,000                      5,360,000                     7,450,000                     

VIR 4 49,650                           18,135                          

VNM 33 62,622                          139,000                         477,000                         923,000                         407,000                         1,050,000                     676,000                        

WBG 1 31,050                         

WLF 1 43,470                         

YEM 26 89,630                          239,000                         13,845                           75,100                           157,000                         221,000                         16,790                          57,749                           53,359                           67,642                           124,000                         50,040                         

ZAF 32 45,748                          14,700                           15,120                           11,825                           28,165                           58,649                           147,000                         189,000                         806,000                        589,000                        

ZAR 1 1,904                            

Not specified 71 69,545                          2,100                             29,000                           33,350                           23,913                           96,572                           298,000                         123,000                        

Total 14,625             142,618,088                 170,365,650                  203,923,616                  206,239,370                  198,491,463                  259,844,331                  244,178,651                 284,432,714                  354,245,492                  417,070,897                  513,679,231                  633,861,309                  811,274,754                 996,686,068                 


c) Number of firms by year
	
	Entry
	Exit
	Continue
	One year
	Nr Firms

	1995
	47
	29
	104
	40
	220

	1996
	42
	42
	109
	44
	237

	1997
	39
	51
	100
	28
	218

	1998
	43
	22
	117
	16
	198

	1999
	53
	33
	127
	47
	260

	2000
	56
	39
	141
	52
	288

	2001
	81
	42
	155
	46
	324

	2002
	70
	56
	180
	61
	367

	2003
	87
	58
	192
	62
	399

	2004
	83
	53
	226
	67
	429

	2005
	84
	65
	244
	71
	464

	2006
	119
	63
	265
	92
	539


Annex 2: Product classification

	1. Vegetables (Chapter 7)
	2. Fruits (Chapter 8)
	3. Canned Food (Chapter 20)

	Potatoes:

0710
07101000

07121000

Tomatoes:

0702

Onions, Garlic and other 

alliaceous vegetables: 

0703
07122000

07129010

07111000

Cauliflower, Cabbage and Broccoli:

0704
Lettuce:

0705
Carrots:

0706
Cucumbers:

0707
07114000 

Legumes Shelled or Unshelled:

0708
07102100 to 07102900

0713
Asparagus:

07092000

07108010 

Piquillo Pepper:

07096000

Olives:

07099000

07099020

07112000

Artichokes:

07091000

07099030

Other roots and tubers:

0714
Other Vegetables:

07093000 to 07099090 
(excepting 07099020, 07096000

 and 07099000)

07103000 to 07104000 

07108000 to 07109000 
(excepting 07108010)
07115100 to 07119000 

07123000 to 07123900 

07129020 to 07129090
	Coconuts and nuts:

0801
0802

Bananas:

0803
Avocados:

08044000

Mangos:

08045000 

08045020

08119091

Citrus fruits:

0805
08140010 

Grapes:

0806
Other Fruits:

08041000 to 08045010 (excepting 08045000)
0807
0808
0809
0810

0811 (excepting  08119091)
0812
0813
08140090
	Canned Tomatoes:

2002
Canned Beans:

20055100
20055900

Canned Asparagus:

20056000 

Canned Olives:

20019010

20057000

Canned Artichokes:
20059910 

20059010

Canned Piquillo Pepper:
20059920 

Canned Vegetables:

2001 (excepting 20019010)

2003

2004

2005 (excepting 20055100, 20055900, 20056000, 20057000, 20059010, 20059910, 20059920)

Vegetables, fruit, nuts, fruit-peel and other parts of plants preserved by sugar:

2006
Jams, fruit jellies, marmalades:

2007
Canned Palm:

20089100 

Canned Mango:

20089930

Canned Fruits:

2008 (excepting 20089100 and 20089930)
Mango Juice: 

20098014 

Other Juices:

2009 (excepting 20098014)


Annex 3: Summary statistics of exports and entries by cohort

[image: image50.emf]Cohort1994 Cohort1995 Cohort1996 Cohort1997 Cohort1998 Cohort1999 Cohort2000 Cohort2001 Cohort2002 Cohort2003 Cohort2004 Cohort2005 Cohort2006 Cohort2007 Total

1994 214                  -                -                -                -                -                -                -                -                  -                -                -                -                -                214                    

1995 133                  87                  -                -                -                -                -                -                -                  -                -                -                -                -                220                    

1996 108                  47                  82                  -                -                -                -                -                -                  -                -                -                -                -                237                    

1997 85                    28                  41                  64                  -                -                -                -                -                  -                -                -                -                -                218                    

1998 64                    18                  21                  38                  57                  -                -                -                -                  -                -                -                -                -                198                    

1999 60                    18                  20                  35                  42                  85                  -                -                -                  -                -                -                -                -                260                    

2000 53                    13                  20                  29                  29                  47                  97                  -                -                  -                -                -                -                -                288                    

2001 45                    12                  12                  23                  25                  39                  51                  117                -                  -                -                -                -                -                324                    

2002 44                    12                  12                  17                  20                  33                  35                  76                  118                  -                -                -                -                -                367                    

2003 38                    13                  13                  16                  17                  25                  27                  54                  64                    132                -                -                -                -                399                    

2004 38                    13                  13                  14                  14                  17                  27                  40                  45                    78                  130                -                -                -                429                    

2005 37                    12                  12                  10                  13                  13                  23                  40                  40                    52                  74                  138                -                -                464                    

2006 35                    11                  13                  12                  9                    16                  21                  38                  29                    41                  52                  77                  185                -                539                    

2007 35                    10                  10                  9                    7                    15                  19                  36                  25                    38                  35                  66                  104                184                593                    

Cohort1994 Cohort1995 Cohort1996 Cohort1997 Cohort1998 Cohort1999 Cohort2000 Cohort2001 Cohort2002 Cohort2003 Cohort2004 Cohort2005 Cohort2006 Cohort2007 Total

1994 654,487           654,487             

1995 1,202,193        107,750         654,971             

1996 1,596,648        330,907         170,995         699,517             

1997 1,875,693        385,650         487,973         249,968         749,821             

1998 2,320,333        496,155         454,877         447,230         245,412         792,801             

1999 2,972,934        481,471         584,293         591,573         625,743         172,584         904,766             

2000 2,668,569        555,224         647,668         571,168         939,829         573,477         122,914         868,407             

2001 2,947,641        664,171         1,122,277      580,501         1,512,997      1,161,232      323,389         186,927         1,062,392          

2002 3,238,898        715,449         1,467,745      733,928         2,412,406      1,343,172      479,014         472,601         219,274           1,231,388          

2003 3,893,481        781,034         1,536,715      780,035         2,941,260      866,129         644,228         770,380         1,147,641        162,001         1,352,290          

2004 4,374,579        817,238         1,797,197      849,819         3,619,743      1,435,017      818,661         1,349,266      2,120,603        481,286         120,943         1,616,759          

2005 5,256,177        1,141,397      2,049,112      1,372,512      4,798,337      1,871,754      1,465,243      1,717,369      2,691,375        730,999         396,742         145,098         1,969,676          

2006 7,259,918        1,565,396      2,195,985      1,150,918      7,864,938      2,023,380      2,002,167      2,075,507      4,647,223        1,031,641      532,683         486,018         173,137         2,539,147          

2007 8,381,743        1,588,946      2,903,403      2,012,258      10,266,392    2,873,584      2,588,404      2,703,515      6,088,690        1,307,797      973,325         672,961         509,497         275,387         3,081,850          

Cohort1994 Cohort1995 Cohort1996 Cohort1997 Cohort1998 Cohort1999 Cohort2000 Cohort2001 Cohort2002 Cohort2003 Cohort2004 Cohort2005 Cohort2006 Cohort2007 Total

1994 140,100,000    -                -                -                -                -                -                -                -                  -                -                -                -                -                140,100,000      

1995 159,900,000    9,374,226      -                -                -                -                -                -                -                  -                -                -                -                -                169,274,226      

1996 172,400,000    15,552,607    14,021,594    -                -                -                -                -                -                  -                -                -                -                -                201,974,201      

1997 159,400,000    10,798,199    20,006,875    15,997,983    -                -                -                -                -                  -                -                -                -                -                206,203,057      

1998 148,500,000    8,930,792      9,552,411      16,994,738    13,988,488    -                -                -                -                  -                -                -                -                -                197,966,429      

1999 178,400,000    8,666,486      11,685,851    20,705,056    26,281,215    14,669,627    -                -                -                  -                -                -                -                -                260,408,235      

2000 141,400,000    7,217,913      12,953,354    16,563,860    27,255,049    26,953,410    11,922,695    -                -                  -                -                -                -                -                244,266,281      

2001 132,600,000    7,970,050      13,467,319    13,351,527    37,824,915    45,288,043    16,492,849    21,870,459    -                  -                -                -                -                -                288,865,162      

2002 142,500,000    8,585,394      17,612,943    12,476,775    48,248,129    44,324,675    16,765,498    35,917,677    25,874,298      -                -                -                -                -                352,305,389      

2003 148,000,000    10,153,438    19,977,290    12,480,565    50,001,418    21,653,225    17,394,153    41,600,521    73,449,051      21,384,137    -                -                -                -                416,093,798      

2004 166,200,000    10,624,100    23,363,564    11,897,462    50,676,397    24,395,290    22,103,847    53,970,655    95,427,130      37,540,324    15,722,604    -                -                -                511,921,373      

2005 194,500,000    13,696,769    24,589,342    13,725,117    62,378,384    24,332,796    33,700,596    68,694,759    107,700,000    38,011,936    29,358,895    20,023,572    -                -                630,712,166      

2006 254,100,000    17,219,357    28,547,804    13,811,013    70,784,441    32,374,083    42,045,499    78,869,250    134,800,000    42,297,292    27,699,509    37,423,390    32,030,300    -                812,001,938      

2007 293,400,000    15,889,457    29,034,033    18,110,325    71,864,745    43,103,756    49,179,681    97,326,528    152,200,000    49,696,299    34,066,379    44,415,430    52,987,656    50,671,229    1,001,945,518   

Exports of Non - Traditional Agricultural products by cohorts (number of firms)

Exports of Non - Traditional Agricultural products by cohorts (average values)

Exports of Non - Traditional Agricultural products by cohorts (total values)


� Bernard and Jensen (1995) report detailed statistics for the United States.  A number of papers followed their approach and find similar results in both developing and developed economies.  Shank, Schnabel and Wagner (2007) provide a summary of these papers in Appendix A, and offer similar evidence for Germany. Bernard, Jensen, Redding, and Schott (2008) also provide a summary.


� In both comparisons we have evaluated the pattern for each of the years included in the sample and we observe the same: larger firms export more products and to more markets and this trend accentuates with time. However, we only report the results for years 1994, 2000 and 2007 for simplicity in the presentation of the results.


� We have considered as “new” those products that were not exported consistently (or at all) or were exported in reduced volumes (less than US$ 10,000 a year) at the beginning of the sample.


� The total number of exporters includes all firms that began to export during the first three years after each of the new products is introduced in the market.


� As before, a market is considered “new” if it shows up after the sample begins or it existed previously, but it was significantly developed only afterwards.  


� The graphs for the other new products included in Table 1 have not been presented due to the reduced number of exporters in these products in the last years (we also tried plotting the distribution of exporters for year 2006 but the number of exporters was small as well).


� More complete set of statistics by cohort (in terms of the number of firms, the total and average value they represent) can be found in Annex 3.


� Volatility has been defined as the standard deviation of the log differences in the values exported within a period. For the definition of the periods we divided the sample in two such that both periods have 7 years each: Period I from 1994 to 2000 and Period II from 2001 to 2007. 
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