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Abstract

This paper analyzes changes in the product mix by Chilean manufacturing plants in the

period 1996-2003. Three-quarters of the surviving plants changed the set of products produced

and more than three-quarters of the exporting plants changed the mix of products they exported

during the sample period. Plants that changed their product mix contributed 85% of the

aggregate growth in real sales of surviving plants between 1996 and 2003. Finally and in contrast

to the US evidence, there is a negative correlation between revenue per product and the number

of products. Apart from this, new evidence consistent with recent models of multi-product

heterogeneous �rms and trade is provided.

1 Introduction

This paper empirically analyzes product changing activities in Chilean manufacturing. It uses a

dataset for Chilean manufacturing plants including apart from information on plant characteristics
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and exit, trade, development.
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data on each of the plants produced and exported products for the period 1996-2003. The infor-

mation comes from the Annual Industrial Survey (ENIA) carried out by the Chilean Institute of

Statistics (INE) and includes data for more than 4,000 plants per year producing a total of 3,575

di¤erent products.

The paper is based on Bernard, Redding and Schott (2006a), henceforth BRS, who analyze

the prevalence of product switching activity using �ve-year Census information for the US. BRS

observe that adding and dropping products is a very common activity among US manufacturing

�rms and that the �rms extensive margin, i.e. the change in their mix of products, explains almost

two-thirds of the aggregate growth of US manufacturing real output between 1972 and 1997.

There are at least three reasons to motivate this paper: First, it is interesting to analyze how

product switching takes place in an emerging open economy like Chile.1 One particular charac-

teristic of Chilean manufacturing is its substantial heterogeneity. For example, 70% of the plants

have less than 50 employees but they only contribute to 10% of total manufacturing output in

the pooled 1996-2003 sample. Second, it is also necessary to consider how product mix changes

take place at frequencies higher than �ve years like in BRS and using di¤erent product de�nitions.

Third, even though there are a few empirical studies analyzing the extensive margins of trade and

production and their relation,2 this is probably the �rst paper to use self contained information on

the extensive and intensive margins of production and trade within a plant.

I �nd that 52% of the plants produce more than one product and they generate 56% of output in

the pooled sample. Despite the substantial heterogeneity in plants characteristics, multiple product

plants represent an important group regardless of their employment and output level, ownership

structure and sector of production. The average multiple product plant is bigger in terms of output

and employment and more productive than the average single product one. Results also re�ect a

tight link between multiple products production and exporting activity. Indeed, more than 70%

of multi-product plants output is contributed by plants that reported some exporting activity.

I �nd that multiple products production strengthens the productivity advantages of exporters

1Bernard, Redding and Schott (2006c) highlight the problems in obtaining new available �rm-product data.
2See for example Bernard, Jensen, Redding and Schott (2007).
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documented by the empirical literature.3

It is also presented new evidence on the links between production and international trade in

heterogeneous �rms. Consistent with new models of industry dynamics and trade like Bernard,

Redding and Schott (2006b) and Eckel and Neary (2006), the data on number of products per

plant suggest that multiple product plants shrink the number of products they produce and focus

in their core competencies when becoming exporters.

Another section of the paper documents the contribution of product switching activities to

aggregate growth in real manufacturing sales in Chile during the sample period. It is observed

that 85% of the 35% aggregate growth in real sales by surviving plants between 1996 and 2003

is explained by the contribution of plants that changed their product mix. These results stress

the extreme importance of product switching activities for aggregate output growth in Chilean

Manufacturing and con�rm the relevance of innovation for industry performance.

In line with the above, product switching is a very common activity in ENIA plants. One-third

of the surviving plants change their product mix every year and three-quarters of them changed

it between 1996 and 2003. There is indeed a frequent adding and dropping of products not only

in the plants�productive structure but also in their presence in international markets. More than

three-quarters of the exporters, single and multiple product ones, changed the mix of products

they exported in the 1996-2003 period. Interestingly, almost all of the changes in the extensive

margin of international trade involve changes in the extensive margin of production. Results of

di¤erent empirical tests described in the paper also indicate that these changes in plants products

mix are associated to plants performance and that they are consistent with the �rm-product speci�c

explanations of product switching proposed by BRS.

Finally it is observed a negative correlation between the intensive and the extensive margins

of output and exports. That is, revenue per product and exports per product are decreasing in

the number of produced and exported products, respectively. This is exactly the opposite to what

Bernard, Redding and Schott (2006b) �nd in another study using data for the US. On the other

3Alvarez and Lopez (2005) analyze the superior characteristics of exporters relative to non-exporters in Chilean

manufacturing.
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hand, the �nding that total revenue and exports increase with the corresponding extensive margins

indicate that plants gain by adding new products but that gain reduces revenues per product.

These results can be explained by the existence of diseconomies of scope in Chilean manufacturing

plants.

The rest of the paper is structured as follows: Section 2 describes the dataset and presents

some facts about multiple product and exporting plants in the sample. Section 3 documents the

contribution of product switching to aggregate sales growth and analyzes the prevalence and impact

of product switching activities. Section 4 investigates why plants switch products in line of recent

theories. The conclusions and an appendix including some additional information are presented in

Sections 5 and 6, respectively.

2 Dataset

This paper uses data from the national annual manufacturing survey (Encuesta Nacional Industrial

Anual, ENIA) managed by the o¢ cial Chilean statistics agency (Instituto Nacional de Estadísticas,

INE). The unit of observation is a plant with ten or more employees and there are more than 4,000

plants per year in the sample. The dataset contains information for almost 35,000 plants from

1996 to 2003. There are many studies that have used this plant level dataset for many purposes.

Recent examples are Pavcnik (2002) and Levinsohn and Petrin (2003). All the studies using the

ENIA dataset focus on plants characteristics. This study also considers the di¤erent products

Chilean manufacturing plants produce and export. Indeed, I add to the plant level information

the disaggregation of quantities produced, sold and exported, and the value of sales and exports

for the di¤erent plant products.4 It should be noted that more than 95% of the plants produce for

single-plant �rms in 1996, the only year with �rm and plant level information available.5

The de�nition of a product is speci�c to the dataset. Given the information available it can only

4The data on the value of exports by product is only available until 2000. Data on quantities exported are available

for all the years in the sample.
5There were a number of problems arising in the processing of the data. Like in pevious studies that use the ENIA

survey there were removed plants with internal inconsistencies in the information.
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be said that it is more disaggregated than a seven-digit Second Revision International Standard

Industry Classi�cation (ISIC). Hereafter I will refer to the more disaggregated de�nition of a product

as "product" or "ENIA product". It is possible to assign the products to di¤erent seven-digit and

more aggregate ISIC categories. I will refer to two-digit ISIC categories as "sectors" and four-digit

ISIC categories as "industries". At di¤erent stages of the study I will also use �ve-digit and seven-

digit ISIC categories. Table 1 reports the information on the number of industries, �ve-digit ISIC

products, ENIA products and exported products by sector. There are ten sectors, 95 industries, 264

�ve-digit ISIC categories, 2,141 seven-digit ISIC categories and 3,575 ENIA products. About 41%

of the products were exported at least one year by at least one plant in the sample. As observed in

the table, the distribution of products by sector is highly heterogeneous. The number of products by

sector ranges from 121 to the 1,296 products produced in the Fabricated Metal Products, Machinery

and Equipment sector. The information on capital intensity and skill intensity by product as de�ned

in BRS also shows substantial variation within and across sectors.6

One remarkable feature of Chilean manufacturing well documented in numerous studies and

con�rmed in this paper is its substantial heterogeneity. The �rst three columns of Table 2 report

the percent of plants, real output and exporter plants across employment and ownership categories.7

The table shows that almost 70% of the plants in the dataset employ less than 50 employees, they

only contribute to 10% of total output and 8% of them are exporters. On the other extreme 8%

of the plants have more than 200 employees, they generate 65% of manufacturing output in the

pooled 1996-2003 sample and 73% of them export at least one of their products.

The distribution of plant and output by ownership also displays some peculiar characteristics.

94% of the plants are private domestic and they produce 62% of total output. The remaining 6%

6This information is reported in the Appendix.
7Real values were obtained using plant level prices based on the information on value and quantities of sales for

each product per plant. They were calculated using the methodology of Eslava, Haltiwanger, Kugler and Kugler

(2004). Then, to construct plant level prices there were ignored plants with average price changes greater than

50 percentage points per year and also plants with discontinuous information over time. To avoid price changes

associated to changes in plants product mix there were also ignored plants which signi�cantly changed their mix of

products during the sample years. At the end of this procedure, plants with missing price information were assigned

the average price for the industry in which they produce.
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of the plants have some foreign capital or state ownership and they produce the remaining 38%

of total output. Also, while 19% of the private domestic plants are exporters, almost 65% of the

plants with some foreign capital ownership export their products.

The sectorial level information presents a similar pattern. For example, the Basic Metal In-

dustries sector, which includes copper and mining industries, is represented by less than 2% of

the plants in the sample and contributes to more than 23% of total output with 44% of its plants

exporting. On the other hand, almost 15% of the plants produce in the Textile sector but they only

represent less than 4% of total manufacturing output and 18% of its plants export their products.8

This substantial heterogeneity reported in the above mentioned dimensions is not translated into

a substantial heterogeneity in the prevalence of multiple product plants in Chilean manufacturing.

Column four of Table 2 reports the percent of plants that produce more than one product. It

indicates that there are 52% of multiple product plants in the pooled 1996-2003 sample. As it will

be discussed later these group of plants contribute to 56% of total output in manufacturing. Multi-

product plants represent an important group no matter the employment level, ownership structure

and the sector in which the plants produce. Indeed, the percent of multiple product plants ranges

from 48 to 65% across employment size categories, from 30 to 52% by ownership and from 42 to

59% across sectors.

The last column of Table 2 displays the percent of plants that produce multiple products

and export at least one product. It shows that 12% percent of the plants are multi-product and

exporters. This implies that 57% of the exporting plants produce multiple products and that 23%

of multiple product plants are exporters. These numbers can be compared with the respective

52% and 21% of multi-product and exporter plants in the overall sample. This pattern of over

representation of multiple product plants among exporters and of exporters among multiple product

plants is present in high employment, private domestic and foreign plants in almost all the sectors.

9

Table 3 explores in more detail the observed relation between multiple products production

8The disaggregation of Table 2 by sector is presented in the Appendix.
9Although BRS do not report the corresponding information these results are in line with their �nding that the

probability of exporting is higher for multiple product �rms in the US.
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and exporting activities. The �rst column breaks down plants in four groups: single product and

non-exporters, single product and exporters, multi-product non-exporters and multi-product and

exporters. The next three columns report respectively the percent of plants, output and exports

for each group.

As mentioned before 52% of the plants produce multiple products and contribute to a similar

56% of total real output in manufacturing.10 Interestingly, more than 70% of the multi-product

plants output (equivalent to 40% of total manufacturing output) is generated by the 12% of multiple

product plants that have reported some exporting activity. This group of plants contribute to 58%

of total exports in the pooled 1996-2000 sample.11 In a similar way, it can be noted in the table

that exporters also represent a reduced group of plants that dominate production among single

product plants.

Finally, the last two columns of Table 3 report the average number of produced and exported

products per plant. The average multi-product plant produces nearly four products per year.

The table shows that multi-product exporters introduce a subset of their products in international

markets. It is interesting to note that multi-product plants that only operate in the domestic

market produce on average more products than their multi-product competitors with international

presence.12 This result is consistent with a theoretical model by Bernard, Redding and Scott

(2006b) in which the opening of trade leads multi-product �rms to drop low-productivity products

and focus on their core competencies. In a similar way this result is also consistent with Eckel and

Neary (2006).

The identi�cation of multiple product plants has not yet considered the degree of di¤erentiation

among the products produced by a plant. It can be thought that the cost of introducing a new

product di¤ers according to how the new product characteristics compare to the current products

ones. It would be then easier for the plant to o¤er products of the same industry or sector rather

10These results are quite di¤erent from those reported for the US by BRS. Using �ve-year census data and a

di¤erent product de�nition they �nd that 41% of the �rms produce more than one product and they account for 91%

of output in US manufacturing in a pooled 1972-1997 sample.
11 Information on the value of exports by product for 2001-2003 was not available.
12A simple di¤erence in means test con�rms that this result is statistical signi�cant at 1% level.
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than of di¤erent ones. Table 4 gives an idea of the production diversi�cation e¤orts by Chilean

manufacturing plants. It presents a classi�cation of plants according to the product dimension in

which they operate. It considers not only single and multi-product plants but also plants producing

in di¤erent �ve-digit ISIC groups, industries and sectors. Columns two, three and four show the

percent of plants, real output and average number of products in each category. As can be noted,

the fraction of plants and output and the number of products per plant represented by each group

is clearly decreasing in the degree of aggregation of the product classi�cation. While 36% of the

plants produce more than one �ve-digit ISIC products, only 9% of them produce in more than one

two-digit ISIC categories (sectors).

I also �nd that the distribution of sales across products is highly skewed. The data presented in

Table 5 shows that the average sale of the top plant�s product declines from 81 to 41% as the number

of products goes from 2 to 10. The distribution of exports across exported products (bottom panel

Table 5) displays a similar trend. The results indicate that plants have a dominant produced and

exported product and that their relative importance decreases with the number of produced and

exported products, respectively. These results are comparable to what BRS �nd for the US.

Table 6 provides more information on the characteristics of multiple product and exporting

plants in the pooled 1996-2003 sample. Each cell shows the coe¢ cient of a separate regression

of the log of the plant characteristic on a dummy variable for multiple product, single product

exporters and multiple product and exporting plants, respectively. All regressions are OLS except

for the probability of export which is a probit and they all include year and industry �xed e¤ects.

Standard errors (not reported) were obtained controlling for clustering at the industry level. Except

for wages and labor productivity in column two, all the coe¢ cients are statistical signi�cant at the

1% level.

Results of column two indicate that compared with single product plants, multiple product

plants are on average 26.4% and 26.2% bigger in terms of output and employment, respectively,

and they display a 26% higher average total factor productivity, hereafter TFP.13 Also, in line with

13TFP was caculated like in BRS using the multi-factor superlative index number of Caves, Christensen and Diewert

(1982). It was obtained an index number for the percentage di¤erence in plant productivity from the mean of all

plants in the same industry for each year.
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the results of Tables 2 and 3, the probability of export is higher among multi-product plants.

The results of the last two columns are consistent with the empirical evidence on the charac-

teristics of exporters in Chile.14 That is, exporters are bigger, more productive and pay higher

wages than non exporting plants. A new result arising from Table 6 is that those characteristics

are strengthened when exporters produce multiple products. As indicated in the table all but one

of the reported coe¢ cients of column four are bigger than the corresponding ones of column three.

3 Product Switching

3.1 Product Switching and Aggregate Sales Growth

BRS propose the following decomposition of the aggregate change in output or in the case of this

study sales, �Yt; as

�Yt =
X
j2N

�Yjt +
X
j2X

�Yjt +
X
j2C

"X
i2G

�Yijt +
X
i2S

�Yijt +
X
i2A

�Yijt +
X
i2D

�Yijt

#
:

The �rst two terms account for the contribution of plant entry (N) and exit (X) and the

remaining four ones account for the contribution of continuing plants (C). The third and fourth

terms consider the contribution of growing (G) and shrinking (S) plants� existing products, the

intensive margin. The last two terms represent the extensive margin of the change in total sales,

that is the change due to the adding (A) and dropping (D) of products by continuing plants. In the

expression above j denotes plants and i denotes products. Table 7 presents the decomposition of

the aggregate change in sales in Chilean manufacturing from 1996 to 2003 and in three sub periods.

Column two reports the total growth in real manufacturing sales. Columns three to �ve report

the contribution of net plant entry, gross plant entry and gross plant exit, respectively. Column

six displays the contribution of continuing plants. Columns seven to nine present the net and gross

contribution of the intensive margin, and columns ten to twelve the corresponding ones for the

extensive margin. Note that the sum of the net extensive and intensive margins is equal to the

14See for example Alvarez and Lopez (2005).
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growth of continuing plants sales. Also, total sales growth is equal to the growth in sales due to

net entry plus the total growth of sales in continuing plants.

As indicated in the last row of the table sales increased by more than 43% from 1996 to 2003.

This resulted from an 8% due to the net entry of plants plus more than 35% due to the growth

of continuing plants. This growth by continuing plants is explained by 16% due to the intensive

margin and more than 19% represented by the net entry of surviving plants products. Therefore

the plants�extensive margin explains more than 44% of total manufacturing sales growth in the

entire sample period. Data for the other periods also display positive growth in total sales with

substantial variation across time in the contribution of net entry, the intensive and the extensive

margins. The gross contributions associated to the extensive and intensive margins indicate a

moderate level of excess reallocation in the 1996-2003 period which is much lower than the one

associated to the entry and exit of plants in the sample.15

Table 8 presents an alternative decomposition of sales growth according to whether plants did

or did not change their product mix between two periods. The table decomposes the growth in real

sales of continuing plants in four components:X
j2C

�Yjt =
X
j2U

�Yjt +
X
j2M

�Yjt +
X
j2L

�Yjt +
X
j2E

�Yjt:

The �rst term denotes the contribution to growth in real sales by plants that did not change

their product mix (U) : The remaining ones consider the contribution of plants that changed their

product mix and as a result either produce more (M), less (L) or an equal number of products

(E). Column two reports the total growth of sales of continuing plants. Columns three and four

account for the contribution to sales growth of the plants that did not and did alter their ENIA

product mix, respectively. Columns �ve to seven disaggregate the magnitudes of column four into

plants that increased, decreased or did not change the number of product lines. Note that columns

�ve to seven add up to the values of column four.

Results con�rm the importance of product switching for the aggregate growth in real sales in

Chilean manufacturing. Indeed, growth in sales of surviving plants seems to be closely associated
15The evidence for the US on this point is somewhat di¤erent. BRS �nd a signi�cant degree of excess reallocation

in both the extensive and intensive margins.
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to changes in their product mix in all the four periods considered. The last row of the table shows

that 85% of the growth in sales of continuing plants between 1996 and 2003 is explained by the

contribution of plants that changed their product mix by either altering their number of product

lines or leaving it unchanged. Interestingly, the table shows that even decreasing the number of

product lines can lead to gains in plants sales.

3.2 Prevalence of Product Switching

The bottom line of the previous analysis is that product switching is an important determinant

of growth in total sales in Chilean Manufacturing. This subsection investigates in what extent do

plants switch products. Following BRS there are four possible mutually exclusive actions of a plant

between two periods regarding its product mix: No changes, drop products only, add products only

or both add and drop products.

Table 9 reports the average annual and total product switching activity by surviving plants in

the period 1996-2003. It presents information for single product and multiple product plants. The

bottom panel of the table shows the same information weighted by plant sales share.

The table indicates that while on average only 32% of the surviving plants did some product

switching activity between two consecutive years, three-quarters of the surviving plants changed

their product mix in some way between 1996 and 2003.

The other result that comes up from the table is that product switching is more prevalent

among multiple product than single product plants. Indeed, 93% of multiple product plants sur-

vivors introduced changes in their set of products between 1996 and 2003 and an average 48% of

those plants altered their product mix every year. Among single product plants, 15% and 47% of

them added or churned products between two consecutive years and in the whole sample period,

respectively.

As can be noted, the data on prevalence of product switching weighted by plant sales is re-

markable similar to the unweighted data. This suggests an even distribution of product switching

activities across plant sizes. This is particularly interesting considering that as Table 2 shows nearly
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70% of the plants in the sample represent 10% of total manufacturing output.16 Product switching

activities are not exclusive to large plants but to all the plants in the sample including the small

ones. Indeed, the data of Table 9 calculated including only plants with less than 50 employees

showed very similar results.

3.3 Product Switching and Exports

We know from the above that product switching activities are very common among surviving

plants. A related question is in what extent plants add and drop exported products and how

those changes a¤ect the set of products they produce. Table 10 shows information on product

switching activities by survivors considering not only their number of products but also their

export orientation. Column one breaks down plants according to four categories in which a plant

could be in 2003: single product non-exporter, single product and exporter, multi-product and non-

exporter and multi-product and exporter. The next two columns report the fraction of plants that

implemented any change in their product mix and both added and dropped products between 1996

and 2003. The di¤erence between columns two and three represents of course the fraction of plants

that either added or dropped products between the two years. Columns four and �ve report the

same information but regarding the addition and removal of products for export (exported). The

last two columns present the fraction of plants that changed their exported product mix without

changing their produced product mix. They consider for example the case of a plant that stops

exporting a product but continues its production for the domestic market.

The table shows that 54% of single product non-exporters did change their product mix in at

least one way between 1996 and 2003, that 8% dropped their unique exported product (column

four) and that 2% continued producing a product that was exported in 1996 but not in 2003.

The data show that product switching activities are very important among both single and multi-

product exporters. Indeed, 74% of single product exporters did change their product mix and 77%

of them changed their set of exported products between the two years. This pattern is even more

16These results are in general similar to those obtained by BRS for the US. They do �nd though evidence of more

likely product switching activities for larger �rms.
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pronounced among multi-product plants that exported at least one of their products in 2003. It can

be noted in the table that an insigni�cant fraction of the exporters changed their set of exported

products without changing their mix of produced products (last two columns). This means that

almost all the changes in the extensive margin of international trade involve changes in the extensive

margin of production. Finally, note that most of the changes in the set of exported products were

done by both adding and dropping products.

3.4 Product Switching and Changes in Plant Characteristics

Table 11 reports the results of regressions of annual log di¤erences in plants characteristics on

dummies for the three alternative product switching activities. All regressions are OLS except

for the probability of export which is a probit and they all include year and industry e¤ects.

The last two columns of the table report the number of observations and R-squared for each

regression. Results suggest with 1% statistical signi�cance that output falls in plants that only

drop products and it increases in plants that only add products. Output seems to increase in

plants that simultaneously add and drop products, but the coe¢ cient is statistically signi�cant

only at the 10% level. There is not clear evidence of a relation between product switching activities

and changes in total assets and total employment. There is though statistical signi�cant evidence

indicating that consumption of intermediate goods increases when plants add and churn products.

The e¤ect of product switching on labor productivity is consistent with the mentioned e¤ects on

output and employment. Labor productivity tends to decrease in plants that only drop products

and to increase in plants that only add products. At a 5% con�dence level, current TFP falls on

average in plants that drop products between two years, but next year TFP increases. Also, while

current TFP does not change with product churning, next year TFP is higher. Finally, results

also indicate that adding and churning products are associated to a higher probability of exporting

products.

This evidence suggests that it takes time for changes in the plants� product mix to have a

positive impact on TFP. Even though switching products is not related to important changes in

inputs apart from materials, there seem to be adjustment costs associated to product switching
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that delay its positive e¤ects on TFP.

4 Product Switching Explanations

The alternative but not necessarily mutually exclusive explanations for product switching can be

classi�ed in product-speci�c, �rm-speci�c and �rm-product-speci�c.

i. Product-speci�c explanations are related to the existence of demand and supply shocks

a¤ecting products. This implies that at any point in time some products would be added and

other di¤erent products would be dropped, and then the correlation between products adding and

dropping rates should be negative. BRS de�ne a product�s add rate as the number of �rms adding

that product over the average total number of �rms producing it between two periods of time. A

similar de�nition applies for a product�s drop rate. Using the Chilean data I �nd a correlation of

0.69 between the average drop and add rates over the period 1997 and 2002.17 In line with the

�nding of BRS for the US, product-speci�c explanations of product switching do not seem to be

important in Chilean manufacturing.

ii. Firm-speci�c explanations consider that �rms can add or drop marginal products as a result

of productivity shocks at the level of the �rm. This explanation may not seem to be consistent

with the fact that the majority of product switching between 1996 and 2003 occurred by the

simultaneous adding and dropping of products as reported in Table 9 (Total 1996-2003). However,

the information on annual product switching activity of Table 9 (Average 1996-2003) conveys a

di¤erent message. It is observed that almost half of the 32% of plants changing their product mix

between years either add or drop products but not both at the time. As opposed to what BRS

�nd for the US the new annual data for Chile suggests that we cannot completely disregard the

�rm-speci�c explanations of product switching.

iii. Firm-product-speci�c explanations rely on the idea that �rms shocks may have di¤erent

e¤ects across products and that products shocks might have di¤erent e¤ects across �rms.18 This

17The same correlation obtained using a �ve-digit ISIC de�nition of a product is 0.86. All correlations are signi�cant

at the 1% level.
18Klette and Kortum (2004) study the impact of innovation on the �rm�s number of products. Rossi-Hansberg and
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explanation would extend the two previous ones to allow asymmetric e¤ects of �rms and products

shocks on products and �rms dimensions. This seems to be consistent with the observed positive

correlation between products�add and drop rates mentioned above. As it will be seen, the data for

Chilean manufacturing plants seem to support this hypothesis of product switching.

A way to rationalize this explanation proposed by BRS is by extending the theories of �rm entry

and exit to consider product entry and exit within surviving �rms. Models of industry dynamics

of heterogeneous �rms like the ones by Jovanovic (1982) and more recently Melitz (2003) consider

that �rms must pay sunk entry costs and that an unknown value of �rm productivity is realized

upon entry. If the �rm productivity value is above a threshold the �rm does produce, otherwise

it endogenously exits the market.19 A model of product-�rm dynamics would then have surviving

�rms paying up-front costs to produce a product. Thereafter �rms would realize an ex-post product

productivity value that compared with a threshold value would determine product entry and exit

decisions. In some extent this idea is exploited in a related paper by Bernard, Redding and Schott

(2006b). They develop a theory of industry dynamics with heterogeneous multi-product �rms

where �rm-level ability and �rm-product level expertise determine the �rm productivity in a given

product. Their model is an extension of Melitz (2003) to account for the production of multiple

products.

As mentioned by BRS, in a similar way that single product �rm models suggest that �rm

productivity is positively correlated with �rm age and output, products� productivity would be

positively correlated with product age and size. To the extent that a product exit is related to its

productivity �rms would decide to stop producing recently introduced and low output products.

The same would be expected for product adding decisions if the steady state number of products

is kept constant. This product switching activities are performed by surviving �rms, that is those

which productivity did not fall below the exit threshold. It follows that product switching activities

are expected to be positively correlated with �rms�productivity, and other determinants that are

Wright (2006) analyze how a product shock can have uneven e¤ects across �rms. Skill biased technological change

would lead to a change in the skill requirements for the production of a good, that given a skill intensity distribution

across �rms would lead skill-abundant �rms to add the good and skill-scarce ones to drop it.
19Hoppenhayn (1992) models the case where �rm productivity is hit by shocks that can lead to endogenous exit.
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positively associated to �rms�productivity like output and age.

Table 12 presents the results of OLS regressions of dummy variables for product entry and exit

on product and plants characteristics. The product characteristics considered are product sales and

for how long has been the plant producing a product (product age). Plant characteristics include

plants sales, years in the sample, number of products, labor productivity and TFP. Like in BRS,

product size and tenure are measured relative to the average size and tenure of the product across

plants in a year. Similarly, plant size, plant age and productivity variables are calculated relative

to the average for plants producing the same product mix in a given year.

All regressions use annual data on product exit and entry for surviving plants. As indicated

in the table all the coe¢ cients are statistical signi�cant at the 1% level. Column one reports the

results for a regression of a dummy for dropped products between two consecutive years on product

size, tenure, and plant size, plant tenure and number of products. As expected, it indicates that

while the probability of dropping a product is decreasing in the product size and tenure, bigger

plants with long tenure that produce many goods are more likely to drop products. Column two

shows that this result is robust to the inclusion of �ve-digit products �xed e¤ects which control for

unobserved product characteristics.

Columns four and �ve show the results of similar regressions with the di¤erence that they

use a dummy for product entry as a dependent variable and a measure of expected life of added

products, i.e. for how long the plant�s added product is produced after it is introduced. Results

are very similar to the ones of columns one and two. They indicate that bigger and older multi-

product plants are more likely to add products. Also, added products are relatively small and

short-lived.20These results are similar to the obtained by BRS for the US and they seem to be

consistent with a product-plant explanation of product switching in Chilean manufacturing.

As an extension to the above, it can be expected that ex-ante more productive �rms are more

likely to add new products. This is exactly what the last two columns of Table 12 show. They

present the results of two regressions of product entry on product characteristics and one period

lagged relative productivity measures. As indicated, among plants producing the same mix of

20 Identical probit regressions were also estimated and results were qualitatively the same like those of Table 11.
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products more productive plants are more likely to add new products.

Table 13 provides more evidence on the relation between product switching and productivity

restricting the analysis to single product plants under di¤erent product de�nitions. The �rst two

rows show results of OLS regressions of a dummy for product entry on ex-ante TFP and labor

productivity respectively. All regressions include year and seven-digit ISIC �xed e¤ects to control

for unobserved products characteristics. Results do not indicate any relation between product

adding and productivity. This situation changes when considering additions in di¤erent product

categories. The remaining rows present the results of similar regressions considering product adding

in di¤erent product spaces. They show that ex-ante productivity is higher for single-�ve-digit ISIC

and single-industry plants adding a product in a di¤erent �ve-digit ISIC category and industry,

respectively. Potentially, adding a product in a di¤erent �ve-digit category or industry might be

associated to �exible production technologies available in more productive plants.

4.1 Extensive-Intensive Margin Correlation and Theoretical Implications

Bernard, Redding and Schott (2006b) motivate their theoretical model by providing evidence on

the relation between the extensive and the intensive margin of exports and output for US manufac-

turing. They refer to the extensive margin as the number of produced or exported products and to

the intensive margin as sales or exports per product. They �nd a positive correlation between the

�rms�intensive and extensive margins. That is, larger �rms produce or export more products and

also display higher output or exports per product than smaller �rms. The intuition for their results

is provided in their model where they assume that �rm�s ability and product expertise determine

the productivity of a �rm�s product. If follows that higher ability �rms produce more products

because their higher ability across all their product lines compensates them for potential low ex-

pertise in their particular products. The result that larger �rms also exhibit higher output per

product is explained by the higher productivity and the associated lower prices charged by higher

ability �rms.

Nocke and Yeaple (2006) develop a theory of multiproduct �rms where a higher number of

product lines decreases managerial capabilities and so increases the marginal cost of each product
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line. Firms with greater organizational capability produce a larger number of product lines but

they are less productive than �rms with lower organizational capability. Their model predicts a

negative �rms�extensive-intensive margins correlation and a negative correlation between the �rms�

extensive margin and their productivity.

It seems interesting to investigate the relation between the extensive and the intensive margin

for the case of multi-product plants in Chilean manufacturing. Table 14 reports the results of OLS

regressions of sales per product, sales, exports per product and exports on the number of produced

and exported products, correspondingly. All regressions include year and industry �xed e¤ects and

they consider multi-product plants only. For the case of the value of exports the information is only

available until 2000. In contrast to the evidence for the US, the coe¢ cients of column two and four

indicate a negative correlation between the intensive and the extensive margins of production in

Chilean manufacturing plants.21 That is, revenue per product and exports per product are larger

in plants that produce or export fewer products. This does not mean that the extensive margin

is not important for sales growth. Indeed, the coe¢ cients of column three and �ve show that real

revenue or exports are higher in plants that produce or export more products.22 Finally, the last

four columns of the table show that total and unitary revenue and exports are higher in plants that

charge lower prices for their products.

One way to explain the results of Table 14 is by the existence of scope diseconomies in Chilean

plants. The data suggest that producing a marginal product reduces the productive capacity

in other product lines. The negative correlation between revenue per product and the number

of products together with the positive correlation of total revenue with the number of products

21This �nding is robust to the use of di¤erent product de�nitions (two, four, �ve and seven-digit ISIC codes) and

�xed e¤ects.
22These last results are expected by de�nition of OLS. Given a number of products ni and output per product

yi =
1
ni

X
p

ypi =
Yi
ni
for a plant i; regressions of columns two and three of Table 14 can be written as

ln yi = �1 + �1 lnni + ui1

lnYi = �2 + �2 lnni + ui2

where ui1 and ui2 are stochastic errors. Given that ni = Yi
yi
and by de�nition of OLS, �2 � �1 = 1. As expected, the

di¤erence between the coe¢ cients of columns three minus two, and �ve minus four are both one in Table 14.
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suggests that total revenue increases less than proportionally with increases in the number of

products.

As mentioned above, I also �nd that revenue per product decreases with plant level prices.23 To

the extent that lower prices are associated to a higher plant�s productivity, this result is consistent

with the idea that more productive plants exhibit higher output and output per product. In the

Chilean case, this higher productivity seems to be associated to a larger number of plants�products

but not so large because that would negatively a¤ect the intensive margin, i.e. revenue per product.

Summarizing, the evidence for Chile is not entirely consistent with neither Bernard, Redding

and Schott (2006b) nor Nocke and Yeaple (2006). While the negative correlation between the

plants� intensive and the extensive margins (Table 14) is only consistent with the latter study,

the positive correlation between plants productivity and multiproduct production (Table 6) is only

consistent with the former one. An extension of the model by Bernard, Redding and Schott (2006b)

to include some sort of diseconomies of scope24 would probably make it possible to reproduce the

reported facts for Chilean manufacturing.

5 Conclusions

This paper investigates the frequency and e¤ects of product switching activities by Chilean man-

ufacturing plants at annual frequency in the period 1996-2003. If �nds that product switching is

a very common activity that a¤ects plants performance and is an important determinant of aggre-

gate manufacturing sales growth. There is also new evidence of substantial product mix changes

23Plant level prices were obtained as the mean of the prices of the di¤erent plants products weighted by their

contribution to total revenue. It was noted during the calculations that most of the variation in plant level prices is

due to variation in the products prices rather than variation in their shares in total revenue.
24Diseconomies of scope are introduced in di¤erent ways in the literature. Bulow, Geanaloplos and Kemperer

(1985) and Dixon (1994) assume that the constant marginal cost of each product output is increasing in the output

of the other �rm products. Eckel and Neary (2006) develop a model of multiproduct �rms where �rms have a core

product and can add new products via �exible manufacturing. Each product addition involves a higher marginal cost

but leaves the marginal cost of the existing products unchanged. In Nocke and Yeaple (2006) the constant marginal

cost of producing each unit of output increases with the number of product lines.
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in production and in international trade by exporting plants. Empirical tests support the product-

�rm speci�c explanations for product switching proposed by Bernard, Redding and Schott (2006a).

Indeed, older and high output plants are more likely to change their product mix and they tend to

add and drop short lived low output products.

It is observed that revenue per product and exports per product are decreasing in the number

of produced and exported products, respectively. This contrasts to the model and the evidence for

the US provided by Bernard, Redding and Schott (2006b) who �nd a positive correlation between

the intensive and the extensive margins of production and trade. It is also found that total revenue

and total exports are increasing in their corresponding extensive margins. Thus, even though the

extensive margin is important for plants performance, there is a negative correlation between the

intensive and the extensive margins. These results can be explained by the existence of diseconomies

of scope in Chilean plants.
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Table 1: Sectors, Industries and their Products

Sector Industries
 Five­digit

ISIC Products
Seven­digit

ISIC Products ENIA Products
Exported ENIA

Products
Food, Beverages and Tobacco 16 49 278 411 213
Textile, Wearing Apparel and Leather 13 38 279 337 177
Wood and Wood Products 4 17 128 269 106
Paper, Printing and Publishing 5 11 79 177 73
Chemical,Petroleum,Coal,Rubber,Plastic 14 48 474 632 352
Non­Metallic Mineral Products 9 20 125 166 74
Basic Metal Industries 4 15 96 166 67
Fabricated Metal Products, M&E 26 55 613 1,296 364
Other Manufacturing Industries 4 11 69 121 33
Total 95 264 2,141 3,575 1,459
Notes: Columns two to five report the number of Industries (four­digit ISIC categories), five­digit and seven­digit ISIC
categories by sector, respectively. Columns five and six report the total number of ENIA defined products and exported
ENIA products by sector, respectively. Data are for the 1996­2003 pooled sample.
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Table 2: Multiple Product and Exporting Plants by Employment and Ownership

Percent of Plants Percent of Output
Percent of
Exporters

Percent of Multiple
Product Plants

Percent of Multiple
Product Exporters

Employees
­50 68.8 9.9 8 48 4
50 to 100 13.9 8.6 34 58 18
100 to 200 9.1 16.3 53 60 32
more than 200 8.2 65.2 73 65 49
Total 100 100 21 52 12
Ownership
Private Domestic 94.3 62.0 19 52 11
Private Foreign 2.7 20.1 65 52 36
Mixed 2.5 9.6 64 51 33
State Owned 0.5 8.3 34 30 9
Total 100 100 21 52 12
Notes: This table reports the percent of plants, real output, exporters, multiple product plants and multiple product exporting plants by
employment and ownership categories. Multiple product plants are those that report production of more than one ENIA defined product in a
given year. Exporting plants are those that report the export of at least one product in a given year. Data are for the 1996 to 2003 pooled
sample.
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Table 3: Multiple Product Plants and Exporting Activity

Plant Percent of Plants

Percent of
Manufacturing

Output

Percent of
Manufacturing

Exports
Mean Products

per Plant
Mean Exported

Products per Plant
Single product and non exporter 39 16 0 1 0
Single product and exporter 9 28 42 1 1
Multi­product and non exporter 40 16 0 4.0 0
Multi­product and exporter 12 40 58 3.7 2.1
Notes: This table presents a classification of plants according to their number of ENIA products combined with their exporting activity. Columns
two to four report the percent of plants, percent of manufacturing real output and percent of manufacturing real exports for each category,
respectively. The last two columns report the average number of products per plant and exported products per plant. Data for columns two to
four are for the 1996­2003 pooled sample. Data for column four are for the pooled 1996­2000 sample.
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Table 4: Multiple Product Plants and Product Spaces

Plant Percent of Plants

Percent of
Manufacturing

Output

Mean Products,
Industries or

Sectors per Plant
Single Product 48 44 1
Multiple Product 52 56 3.9
Multiple Five­Digit ISIC Product 36 42 2.8
Multiple Industry 22 23 2.6
Multiple Sector 9 8 2.2
Notes: This table presents a classification of plants according to the number of products produced
under different product definitions. Product refers to ENIA defined products, Industry refers to four­digit
ISIC classification, and Sector refers to two­digit ISIC classification. Columns two and three report the
percent of plants and the percent of manufacturing real output represented for each category of plants,
respectively. The last column reports the average number of products per plant according to each
product definition. Data are for the 1996­2003 pooled sample.
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Table 5: Mean Distribution of Sales and Exports by Number of Products

1 2 3 4 5 6 7 8 9 10
1 1 0.81 0.69 0.63 0.59 0.52 0.5 0.47 0.44 0.41
2 0.19 0.22 0.22 0.21 0.21 0.2 0.2 0.21 0.2
3 0.08 0.11 0.11 0.12 0.12 0.12 0.12 0.12
4 0.05 0.06 0.07 0.08 0.08 0.08 0.09
5 0.03 0.04 0.05 0.05 0.06 0.07
6             0.02 0.03 0.04 0.04 0.04
7 0.02 0.02 0.03 0.03
8 0.01 0.02 0.02
9 0.01 0.01

10 0.01
Plants 14,995 5,863 3,430 2,421 1,392 931 615 445 316 181

1 2 3 4 5 6 7 8 9 10
1 1 0.81 0.69 0.62 0.55 0.49 0.44 0.42 0.44 0.42
2 0.19 0.23 0.24 0.25 0.23 0.22 0.22 0.19 0.17
3 0.08 0.1 0.11 0.14 0.14 0.13 0.13 0.14
4 0.04 0.07 0.08 0.1 0.09 0.09 0.1
5 0.03 0.05 0.05 0.07 0.06 0.08
6 0.02 0.03 0.04 0.04 0.03
7 0.02 0.02 0.03 0.02
8 0.01 0.02 0.02
9 0.01 0.01

10 0.01
Plants 2,708 774 278 160 90 56 31 24 14 6
Notes: Each cell shows the average across plants of the share of product or
exports in plant's sales or exports, respectively, in descending order. Data are
for the 1996­2003 pooled sample for sales, and for the 1996­2000 pooled
sample for exports. Only plants producing or exporting up to 10 products are
considered. The total number of plants in each category is also reported.

Number of ENIA Products Produced by the Plant (1996­2003)

Number of ENIA Products Exported by the Plant (1996­2000)

Rank in
Sales

Rank in
Exports
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Table 6: Multiple Product and Exporting Plants Characteristics

Output 0.2639 *** 1.1786 *** 1.6978 ***
Employment 0.262 *** 0.6398 *** 0.8453 ***
Wages 0.0066 0.3323 *** 0.3837 ***
Labor Productivity ­0.0037 0.5268 *** 0.5158 ***
TFP 0.2614 *** 1.1062 *** 1.6499 ***
Probability of Export 0.1041 ***
Notes: Each cell shows the coefficient of a separate regression of the log of the plant characteristic on
a dummy variable for multiple product, single product exporters and multiple product exporting plants,
correspondingly. All regressions are OLS except for the probability of export which is a probit and they
all include year and industry fixed effects. Coefficients for constant and fixed effects are not reported.
The wage regressions were calculated using data for 2003 only. Data for the other regressions are
from the 1996­2003 pooled sample. *, ** and *** indicate statistical significance at 10%, 5% and 1%
levels, respectively.

Exporters
Multiple Product Single Product Multiple Product
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Table 7: Decomposition of Real Aggregate Manufacturing Sales

Period
Aggregate

Growth Net Entry Exit

Total
Continuing

Plants Net
Growing
Products

Shrinking
Products Net

Product
Entry

Product
Exit

1996­1999 0.0765 ­0.1111 0.2121 ­0.3232 0.1877 0.0537 0.1723 ­0.1186 0.1339 0.2122 ­0.0783
1999­2001 0.1437 ­0.0302 0.1623 ­0.1925 0.1739 0.1341 0.1927 ­0.0586 0.0399 0.3869 ­0.347
2001­2003 0.167 0.0878 0.2058 ­0.118 0.0792 0.0701 0.1565 ­0.0864 0.0091 0.0873 ­0.0782
1996­2003 0.4368 0.081 0.5521 ­0.4711 0.3558 0.1614 0.202 ­0.0406 0.1945 0.4379 ­0.2434

Plant Entry and Exit Extensive MarginIntensive Margin

Notes: This table reports the decomposition of real growth in aggregate Chilean manufacturing sales for the periods 1996­1999, 1999­2001, 2001­
2003 and the whole sample 1996 to 2003. Column two reports the total growth in manufacturing sales. Columns three to five report the
contribution of net firm entry, firm entry and firm exit, respectively. Column six reports the contribution of continuing plants. Columns seven to nine
report the contribution of the intensive margin, and columns ten to twelve report the contribution of the extensive margin. Note that the sum of the
net extensive and intensive margins is equal to the growth of continuing plants sales. Note also that total sales growth is equal to the growth in
sales due to net entry plus the total growth of continuing plants. Real values were calculated using plant level price deflators.
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Table 8: Real Aggregate Sales of Continuing Plants and Changes in the Product Mix

Total
Continuing

Plants

No Change
in Product

Mix

Change
Product

Mix Increase Decrease Equal
1996­1999 0.1877 0.0289 0.1588 0.13 0.0128 0.016
1999­2001 0.1739 0.0474 0.1265 0.0301 0.0422 0.0543
2001­2003 0.0792 0.043 0.0362 0.0191 0.0082 0.0088
1996­2003 0.3558 0.054 0.3018 0.1797 0.0809 0.0412
Notes: This table reports the decomposition of real growth in aggregate sales of
continuing plants for the periods 1996­1999, 1999­2001, 2001­2003 and the whole
sample 1996 to 2003. Column two reports the total growth of sales of continuing
plants. Column three reports the contribution to sales growth of the plants that did
not alter their ENIA product mix. Column four reports the contribution of the plants
that changed their product mix. Columns five to seven report the contribution to
sales growth of the plants that increased, decreased or did not change the number
of product lines, respectively. Note that columns five to seven add up to the values
of column four. Real values were calculated using plant level price deflators.

Number of Product Lines

29



Table 9: Product Switching Activity by Surviving Plants

Share of Plants None Drop Only Add Only
Both Add
and Drop

Average 1996­2003
Single Product 0.85 na 0.05 0.10
Multiple Product 0.52 0.15 0.08 0.25
All 0.68 0.08 0.07 0.18
Total 1996­2003
Single Product 0.53 na 0.08 0.40
Multiple Product 0.07 0.19 0.02 0.73
All 0.25 0.11 0.05 0.59

Sales Weighted
Share of Plants None Drop Only Add Only

Both Add
and Drop

Average 1996­2003
Single Product 0.85 na 0.05 0.10
Multiple Product 0.57 0.13 0.09 0.21
All 0.71 0.07 0.07 0.15
Total 1996­2003
Single Product 0.52 na 0.12 0.36
Multiple Product 0.04 0.17 0.08 0.71
All 0.23 0.10 0.10 0.57

Plant Activity

Plant Activity

Notes: This table shows information about average annual and
total ENIA product switching activities by surviving plants over the
period 1996­2003. The bottom panel presents the information
weighted by plant sales. Between two points in time plants can
only drop a product, only add a product, both add and drop
products, or leave their product mix unchanged.
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Table 10: Exported Products Switching Activity by Surviving Plants

Any Both Any Both Any Both
Single product and non exporter 0.54 0.40 0.08 0 0.02 0
Single product and exporter 0.74 0.55 0.77 0.41 0.06 0.02
Multi­product and non exporter 0.91 0.76 0.08 0 0 0
Multi­product and exporter 0.94 0.76 0.90 0.53 0.02 0.02
Total 0.75 0.59 0.25 0.10 0.02 0.00
Notes: This table shows information about ENIA product switching activities by surviving plants between 1996 and
2003. Column one breaks down plants according to any of the four indicated categories in which the plant was in
2003. Columns two and three report the fraction of plants in each category that did any sort of product switching
activity (add only, drop only or both) and both added and dropped products, respectively. Columns four and five
report the same information for changes in the mix of exported products. The last two columns report exported
product switching without changes in the mix of produced products. Note that non exporter plants could have
dropped exported products between 1996 and 2003. Exported product switching activities (All) involve both
changes in the product mix and changes in the mix of traded products not affecting the extensive production margin
(Affecting Trade Only).

Share of Plants
All Plants Products

Exported Products
All Affecting Trade Only
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Table 11: Product Switching and Changes in Plant Characteristics

Observations R­squared
Output ­0.0508 [0.0112]*** 0.0536 [0.0106]*** 0.0163 [0.0094]* 23045 0.02
Employment ­0.0058 [0.0071] 0.0115 [0.0078] 0.0102 [0.0053]* 23035 0.01
Materials ­0.0313 [0.0188] 0.0644 [0.0162]*** 0.0264 [0.0140]* 22944 0.02
Capital ­0.0279 [0.0161]* ­0.0057 [0.0174] 0.0184 [0.0142] 21983 0.01
Labor Productivity ­0.0452 [0.0128]*** 0.0415 [0.0121]*** 0.0067 [0.0084] 23028 0.02
TFP ­0.0257 [0.0129]** 0.0288 [0.0132]** 0.0003 [0.0148] 18162 0.04
TFP (t+1) 0.0296 [0.0145]** 0.0251 [0.0177] 0.0326 [0.0166]** 14537 0.04
Probability of Export 0.0147 [0.0097] 0.0292 [0.0119]** 0.0314 [0.0101]*** 23003

Drop Only in t Add Only in t Both Add and Drop in t

Notes: This table reports the results of regressions of log differences between t­1 and t in plants characteristics on dummies for the three
alternative contemporaneous ENIA product switching activities by surviving plants. All regressions are OLS except for the probability of export
which is a probit for which the marginal effects are reported. All regressions include year and industry effects. Coefficients for constant and
fixed effects are not reported. Data are for the 1996­2003 pooled plant sample. The last two columns report the number of observations and R­
squared for each regression, respectively. Standard errors adjusted for clustering at the industry level are reported in brackets next to each
coefficient. *, **, and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 12: Product Entry and Exit and Plant-Products Characteristics

Product Exit Product Exit Product Entry Product Entry Product Entry Product Entry
Relative Product Size ­0.0114 ­0.0132 ­0.0069 ­0.0071 ­0.01 ­0.0122

[0.0021]*** [0.0015]*** [0.0021]*** [0.0012]*** [0.0012]*** [0.0014]***
Relative Product Tenure ­0.0897 ­0.0917

[0.0080]*** [0.0070]***
Relative Product Expected Tenure ­0.2059 ­0.216 ­0.2082 ­0.225

[0.0135]*** [0.0107]*** [0.0125]*** [0.0123]***
Relative Plant Size 0.0243 0.0207 0.0214 0.0159

[0.0028]*** [0.0026]*** [0.0026]*** [0.0029]***
Relative Plant Age 0.0622 0.0575 0.0816 0.106

[0.0128]*** [0.0096]*** [0.0143]*** [0.0167]***
Number of Products 0.0102 0.0095 0.0092 0.008

[0.0026]*** [0.0018]*** [0.0021]*** [0.0015]***
Relative Labor Productivity 0.0166

[0.0043]***
Relative TFP 0.0227

[0.0033]***

Five­digit ISIC Fixed Effects No Yes No Yes Yes Yes
Observations 60171 60171 44553 44553 44552 33271
R­squared 0.23 0.28 0.25 0.31 0.3 0.31
Notes: This table summarizes the results of OLS regressions of dummy variables for ENIA product exit and entry on plant and
product characteristics among surviving plants. Product characteristics are relative to the product average ones. Plant
characteristics are relative to plants with the same mix of products. All regressions include year effects. Coefficients for constant
and fixed effects are not reported. Data are for the 1996­2003 pooled plant­products sample. The last two rows report the
number of observations and R­squared for each regression. Standard errors adjusted for clustering at the five­digit ISIC level
are reported in brackets below each coefficient. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively.
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Table 13: Product Adding by Single Product Plants and Productivity

Observations R­squared
Add ENIA Product 0.0059 [0.0034] 8153 0.39
Add ENIA Product 0.001 [0.0051] 9795 0.38
Add Five­digit ISIC Product 0.0063 [0.0017]*** 18009 0.1
Add Five­digit ISIC Product 0.0068 [0.0025]*** 21432 0.1
Add Industry 0.0044 [0.0011]*** 28846 0.07
Add Industry 0.0082 [0.0017]*** 34399 0.07

TFP Labor Productivity

Notes: This table summarizes the results of OLS regressions of dummy variables for product entry at
different product dimension levels for single product plants on plant TFP and labor productivity,
respectively. Row one and two consider dummies for ENIA product entry. Rows three and four consider
dummies for product entry in a different five­digit ISIC category. Rows five and six consider dummies for
product entry in a different industry. All regressions include year and seven­digit ISIC fixed effects.
Coefficients for constant and fixed effects are not reported. Data are for the 1996­2003 pooled plant­
products sample. The last two columns report the number of observations and R­squared for each
regression. Robust standard errors are reported in brackets next to each coefficient. *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 14: Intensive and Extensive Margins OLS Regressions

ln(Sales per
Product) ln(Sales)

ln(Exports
per Product) ln(Exports)

ln(Sales per
Product) ln(Sales)

ln(Exports
per Product) ln(Exports)

ln(Number of Products) ­0.8922 0.1078
[0.0236]*** [0.0236]***

ln(Number of Exported Products) ­0.6497 0.3503
[0.1417]*** [0.1417]**

ln(Plant Level Price Index) ­1.1656 ­1.093 ­1.2304 ­1.1511
[0.1048]*** [0.1014]*** [0.4694]*** [0.4730]**

Observations 16083 16083 1453 1453 16083 16083 2541 2541
R­squared 0.36 0.28 0.44 0.4 0.32 0.28 0.36 0.34
Notes: This table summarizes the results of OLS regressions of real values of sales per product, sales, exports per product and exports on the
number of produced products, exported products and plant level prices, correspondingly. The sample includes multiple product plants. The
regressions using the number of exported products consider multiple exports plants only. All regressions include year and industry fixed
effects. Coefficients for constant and fixed effects are not reported. Data are for the 1996­2003 and 1996­2000 pooled plant­products sample
for output and exports, respectively. The last two rows report the number of observations and R­squared for each regression. Robust standard
errors are reported in brackets below each coefficient. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Appendix

Table A1: Products�Skill and Capital Intensity by Sector

Sector mean
standard
deviation mean

standard
deviation

Food, Beverages and Tobacco 31 19 19 22
Textile, Wearing Apparel and Leather 31 19 8 8
Wood and Wood Products 19 16 11 18
Paper, Printing and Publishing 43 24 22 41
Chemical,Petroleum,Coal,Rubber,Plastic 35 21 55 158
Non­Metallic Mineral Products 30 18 33 47
Basic Metal Industries 42 27 55 95
Fabricated Metal Products, M&E 41 26 9 12
Other Manufacturing Industries 42 27 8 9

Skill Intensity Capital Intensity

Notes: Skill intensity is the average percent of production workers over total employment per plant in the
pooled 1996­2003 sample. Capital intensity is the average value of fixed assets in millions of Chilean pesos
per employee per plant in 2003. Means and standard deviations are computed across products.
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Table A2: Multiple Products and Exporting Plants by Sector

Sector Percent of Plants Percent of Output
Percent of
Exporters

Percent of Multiple
Product Plants

Percent of Multiple
Product Exporters

Food, Beverages and Tobacco 33.4 32.8 19 49 11
Textile, Wearing Apparel and Leather 14.8 3.9 18 52 9
Wood and Wood Products 9.6 5.0 22 59 14
Paper, Printing and Publishing 5.4 7.8 23 56 14
Chemical,Petroleum,Coal,Rubber,Plastic 12.2 14.1 32 57 19
Non­Metallic Mineral Products 4.7 4.7 15 43 7
Basic Metal Industries 1.7 23.5 44 42 19
Fabricated Metal Products, M&E 16.7 8.0 19 52 11
Other Manufacturing Industries 1.4 0.2 21 48 9
Total 100 100 21 52 12
Notes: This table reports the percent of plants, real output, exporters, multiple product plants and multiple product exporting plants by sector.
Multiple product plants are those that report production of more than one ENIA defined product in a given year. Exporting plants are those that
report the export of at least one product in a given year. Data are for the 1996 to 2003 pooled sample.
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