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1. Introduction 

Firms must devote many resources to begin exporting. This can be difficult, 

especially for small- and medium-sized enterprises (SMEs) that usually have few 

resources. Therefore, governments often offer SMEs support to begin exporting, since 

increasing the number of exported products and exporting firms is the major engine of 

national export growth (Hummels and Klenow, 2005). It can be difficult for SMEs not 

only to manage administrative procedures for exporting but also to expand their 

production capacity for supplying the foreign market. To create room for production 

capacity for exported products, the new exporters may decrease the production of 

exported products, that of other products for the domestic market (i.e. non-exported 

products), or of both. In general, when firms begin exporting, they must drastically 

reallocate their resources across products and markets. 

The purpose of this study is to investigate the within-plant reallocation of 

resources across products and markets when multi-product firms begin exporting. New 

exporters must choose which of their multiple products to export, for example, they 

may choose the product with the largest sales or that which represents their core 

competency. In addition to this selection of exported products, the exporters need to 

decide how to allocate resources across products and markets. Namely, when a firm 

begins to export a product, it may either decrease production of that product for the 

domestic market or decrease the production of other products (i.e. non-exported 

products). We empirically investigate such within-plant resource allocation by using 

the Indonesian manufacturing surveys from 2000 to 2012, which include domestic and 

export sales separately at a plant-product level. Indonesia is furthermore a good 

example for this analysis because it is still a developing country, where firms are likely 

to face resource constraints. Secondly, due to the country’s rapid economic growth, a 

large number of new exporters are born in Indonesia during this period. Therefore, 

Indonesia will be a good example for our analysis. 
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 Our analysis consists of three steps. First, we obtained casual observations on 

within-plant resource allocation across products and markets by new exporters. Our 

key findings can be summarised as follows. First, firms are likely to export their core-

competence products (defined as those with the largest sales) before any others. 

Second, when firms begin exporting a product, they decrease the domestic sales of 

non-exported products more than those of exported products. Third, we found a 

contrasting result in the domestic sales of the exported product. Its domestic sales 

decrease when the product being exported is a core-competence product but increase 

when it is not. Thus, although the second finding shows a relative increase in sales of 

the export product in the domestic market, on average, this is not necessarily true for 

all products. We also found a different pattern of resource reallocation between when 

the first exported product is a core-competence product and when it is not. 

 In the second step, we construct a theoretical model to understand the 

mechanisms that underlie these findings. Specifically, our theoretical analysis sheds 

light on resource reallocation within firms. Multi-product firms facing limited physical 

and management resources must give priority to different products. When starting to 

export a product, they shift resources from products supplied only in the domestic 

market to the exported product. The reduction in resources results in the contraction 

of their domestic sales. Resource reallocation also occurs for the exported product, 

creating different implications for core and non-core products in the domestic market. 

Specifically, the domestic sales of core products decrease more than those of non-core 

products once firms start exporting, regardless of the product category (i.e. core versus 

non-core). Before firms begin exporting, the core products attract more internal 

resources for domestic sales than the non-core products because they are produced 

more efficiently. After exports begin, more resources are shifted away from the 

domestic sales of the core products than from those of the non-core products. This is 

because a resource shift has a smaller impact on the profits from domestic sales of core 
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products, whose initial allocation of resources within firms is larger. This translates 

into a disproportionate shift in the composition of domestic sales.  

 In the last step, we conduct econometric analyses to investigate new exporters’ 

resource allocation more formally. For example, we confirm the different pattern of 

resource reallocation between when the first exported product is a core-competence 

product and when it is not. In addition, our theoretical model demonstrates that the 

amount of available resources (capital) plays a key role in determining new exporters’ 

behavior. That is, the impact of exporting on domestic sales reallocation is smaller for 

firms with more resources. If abundant resources are available, firms specialise more 

in core products and are thus less vulnerable to the initiation of exporting. To 

investigate this theoretical hypothesis empirically, we examine the role of resources 

(proxied by tangible fixed assets or the number of workers) on the effect of exporting 

on domestic sales reallocation. As a result, we found that the negative effect of export 

initiation on the domestic sales of core products becomes smaller in resource-abundant 

plants. 

Our study is related to at least three strands of literature. The first examines 

export initiation by multi-product firms (Eckel et al., 2015; Eckel et al., 2016; Iacovone 

and Javorcik, 2010; Iacovone and Javorcik, 2012).1  By employing firm-product-

destination-level export data in Chile during 1992–2004, Eckel et al. (2016) found that 

product rank in terms of domestic sales is positively correlated with that in terms of 

export sales. Iacovone et al. (2010) used plant-product-level data on total sales and 

export sales in Mexico during 1994–2003 to determine that first-year exports account 

for only a small fraction of a firm’s total sales (about 12%). This study is also the first 

to examine how multi-product firms change domestic sales after export initiation by 

focusing on two different dimensions: (i) the domestic sales of exported products and 

 
1Hur and Yoon (2018) examine how reductions in trade costs triggered by the Republic of Korea–United 

States (US) free trade agreement affects the product portfolio of firms. Although they focus on resource 

reallocation within a firm, as we do, they do not look at firms’ export decisions, which is the central 

question of our study. 
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those of non-exported products, and (ii) whether or not the exported product is the 

core-competence product.  

This study is also related to the literature on the firm-level relationship between 

export sales and domestic sales. Empirical studies in this area include Salomon and 

Shaver (2005); Vannoorenberghe (2012); Berman, Berthou, and Hericourt (2015); 

Bugamelli, Gaiotti, and Viviano (2015); Ahn and Mcquoid (2017); and Bardaji et al. 

(2018). Ahn and Mcquoid (2017) examine this relationship within Indonesian 

manufacturing plants, just as we do in this paper. Some studies address the simultaneity 

bias between export sales and domestic sales by using domestic demand size and/or 

foreign demand size as an instrumental variable. As a result, although the sign of 

correlation in all sample firms differs according to the studies, it is consistently found 

to be negative in smaller firms in terms of financial and physical resources. Similar to 

these studies, we examine the relationship between exports and domestic sales. 

However, our study differs from these studies in at least two areas. First, we 

investigate the effect of the extensive margin of exports (export initiation) on domestic 

sales, while the existing studies examine that of the intensive margin (export values). 

Once firms begin exporting, they will enjoy some positive effects on their performance 

(i.e. learning-by-exporting). Therefore, our analysis focuses on resource allocation 

during the period before these effects can be fully enjoyed, when firms face more 

resource constraints. Similar to our findings, Blum, Claro, and Horstmann (2013) 

theoretically demonstrate that when firms operate with increasing marginal costs due 

to the fixed amount of capital, beginning exports of a product reduces domestic sales 

of that product. Secondly, our analysis is conducted at a firm-product level rather than 

at a firm level. In particular, we examine the effects of the extensive margin on the 

domestic sales of not only the exported product but also non-exported products. As a 

result, we show, both theoretically and empirically, that the type of exported products 

(i.e. core or non-core) plays a key role in the effect of exporting on domestic sales. 
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Lastly, some theoretical studies on multi-product firms and globalisation are 

useful to understand the mechanism underlying our empirical analysis. For example, 

Eckel and Neary (2010) consider the cannibalisation effect and the role of core 

competencies, and demonstrate that opening a country to international trade, which 

increases both the market size and the level of competition, will lead to a reduction in 

the scope of firms’ products as firms drop their fringe varieties. Mayer, Melitz, and 

Ottaviano (2014) demonstrate that tougher competition in an export market induces a 

firm to skew its export sales towards its best performing product. Nocke and Yeaple 

(2014) assume that firms differ in terms of productivity, but all varieties produced 

within a firm are symmetric. They then show theoretically that multilateral trade 

liberalisation results in large firms’ decreasing their scope, and small firms’ doing the 

opposite. Our theoretical model sheds light on firms’ resource reallocation by focusing 

on two different dimensions not yet discussed in these theoretical studies.  

The rest of this paper is organised as follows. Section 2 takes an overview of 

within-plant resource allocation across products and markets when starting exporting. 

To understand the mechanism underlying the empirical findings in section 2, we 

theoretically examine such within-plant resource allocation in section 3. It is also 

demonstrated that such allocation differs according to the resource size in plants. This 

difference is empirically investigated in section 4. Section 5 concludes. 

2. Casual Facts 

This section takes an overview of plant-product-level sales. As mentioned in the 

introduction, our main data source is the Indonesian manufacturing surveys from 

2000–2012 produced by Indonesia’s Statistical Agency (Badan Pusat Statistik). These 

surveys cover all manufacturing plants with 20 or more workers and include two kinds 

of information: (i) production and cost information at a plant level, including the total 

number of workers, establishment year, amount of capital stock, total value of 

production, value added, costs of material inputs and labor, and so on; and (ii) a unique 

plant-product-level dataset that reports the value, quantity, and export share of each 
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product produced by a plant, as well as the nine-digit level of the Commodity 

Classification of Indonesia (Klasifikasi Komoditi Indonesia [KKI]). We can merge the 

two datasets by using a common plant-identification code. 

There are three issues with regard to the data that are worthy of note. First, since 

our dataset is plant-level data and cannot be aggregated according to firms, we conduct 

our analysis at a plant level. Such a difference in the aggregation level of datasets 

becomes a significant issue when resource allocation is determined by firms’ 

headquarters rather than by each plant. However, this difference may be not a serious 

issue because most firms in Indonesia are known to be single-plant firms (Amiti and 

Konings, 2007). Second, we define ‘product’ at the seven-digit commodity level 

instead of at the original nine-digit level because a non-negligible number of plants 

only report production information at a seven-digit level. The seven-digit level is 

comparable to the Harmonized System six-digit level. Third, product-level sales data 

cannot be decomposed separately into domestic sales and export sales in 2006, 

although total sales (i.e. the sum of domestic sales and export sales) are available. Thus, 

to assess the dynamic aspect of exporting behavior, we split our sample period into 

two periods: 2000–2005 and 2007–2012. 

Table 1 presents the number of plants in the original dataset and demonstrates 

how we select our sample plants. First, since our aim is to examine how domestic firms 

behave when starting to export, we exclude plants owned by foreign companies 

(defined as firms whose foreign capital share is greater than 50%). As a result, we drop 

around 1,500 plants every year, on average. Second, we classify all plants owned by 

domestic companies according to exporting status. Around 2,500 plants are regarded 

as exporting plants in each year. Finally, we focus on ‘export starters.’ Specifically, we 

restrict our sample plants to those that have no record of export sales during 2000–

2002 or during 2000–2005 and 2007–2008 (remember that export sales are not 

available for 2006). In such plants, the export after 2002 or 2008 is taken as their first 

export.  
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Table 1: Number of Exporting Plants and Export Starters 

Year Total Domestic firm Non-exporter Exporter Export starter

2000 20,067 18,752 15,706 3,046 NA

2001 19,368 18,089 15,291 2,798 NA

2002 19,405 18,137 15,034 3,103 NA

2003 18,446 17,109 14,750 2,359 289

2004 18,528 17,276 14,578 2,698 225

2005 18,549 17,367 14,485 2,882 200

2006 26,034 24,552 NA NA NA

2007 24,625 23,155 21,444 1,711 NA

2008 23,081 21,529 19,294 2,235 NA

2009 21,760 20,218 17,719 2,499 516

2010 19,871 18,367 16,213 2,154 192

2011 20,579 19,033 16,607 2,426 193  

Source: Authors' calculation based on Indonesian manufacturing surveys. 

Next, we investigate the rank of the first exported product in domestic sales. In 

this exercise, we focus on the products exported for the first time for each plant in the 

above sample period. We call these products ‘first exported product’ and the year in 

which the exports began ‘the first export year.’ Next, we look at the ranking of product 

sales value before exports began and explore which product is more likely to be 

exported. Specifically, we investigate the rank of the ‘first exported product’ in terms 

of domestic sales in the year prior to the first export year. Since the number of products 

produced varies among plants, we show the sales rank of the first exported product 

according to the number of products. One issue is that plants may begin exporting 

multiple products. The results are shown in Table 2. Some plants may start producing 

and exporting new products simultaneously, and these products might be categorised 

as the first exported product. Such products are shown in the column titled ‘New’ in 

Table 2, which shows that the product with the largest domestic sales is likely to be 

the first exported product. 

Fact 1: The product with the largest domestic sales is likely to be the first 

exported product. 
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Table 2: Rank of the First Exported Product in Domestic Sales According to the 

Number of Produced Products 

# of products 1 2 3 4 5 6 7 New

1 715 807

2 151 91 187

3 75 47 42 105

4 28 17 17 16 53

5 17 15 13 9 8 33

6 6 3 4 3 3 1 12

7 2 1 4 2 1 1 1 1

8 2 1 1 4

9 1      

10 1 2

11 1 1

Rank in sales

 

Note: Each product is ranked based on the amount of domestic sales 1 year before the first export year. 

‘New’ indicates the number of products that are produced and exported simultaneously.  

Source: Authors’ compilation, using the Indonesian manufacturing surveys from 2000–2012 produced 

by Indonesia’s Statistical Agency. 

Third, we investigate changes in sales across products within a plant after the 

first export. To this end, the plants are restricted to those that produce multiple products 

1 year before the first export year. We examine this sales change by the survival years 

of the first export (i.e. 1-year survival, 2-year survival, and more than 2-year survival).2 

We then aggregate domestic sales and export sales separately for the first export 

product and the rest of the products. Figure 1 depicts the average share of export sales 

in the first export product out of total sales. The horizontal axis indicates the years after 

the first export year; ‘0’ indicates the first export year. The figure shows that, as long 

as exports continue, the export sales account for about half of total sales. In other words, 

plants allocate half of their resources to the exported product. Similarly, Figure 2 

depicts the share of domestic sales of the first exported product out of total domestic 

sales. It shows that the share of domestic sales of the exported product rises when 

 
2One observation is that sales data are not available for domestic sales and export sales separately in 

2006, although total sales (i.e. the sum of domestic sales and export sales) are available. Therefore, we 

have to be careful to define the survival years (see Table A1). 
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exports begin, compared with that of non-exported products. As long as exports 

continue, the first exported product accounts for about 80 percent of total domestic 

sales. 

Fact 2: When a plant starts exporting for the first time, the export sales account 

for about half of total sales on average. 

Fact 3: When a plant starts exporting for the first time, the share of domestic 

sales of the exported product rises on average, compared with that of non-exported 

products.  

Figure 1: Average Shares of Export Sales out of Total Sales of Exported 

Products by Export Survival Years 

 
Notes: The share changes are depicted by the survival years of the first export, i.e. 1-year survival, 2-

year survival, and more than 2-year survival. The horizontal axis indicates the years after the first export 

year: ‘0’ indicates the first export year. 

Source: Authors’ compilation, using the Indonesian manufacturing surveys from 2000–2012 produced 

by Indonesia’s Statistical Agency. 
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Figure 2: Average Shares of Domestic Sales of Exported Products out of 

Total Domestic Sales by Export Survival Years 

 
Notes: The share changes are depicted by the survival years of the first export, i.e. 1-year survival, 2-

year survival, and more than 2-year survival. The horizontal axis indicates the years after the first export 

year: ‘0’ indicates the first export year. 

Source: Authors’ compilation, using the Indonesian manufacturing surveys from 2000–2012 produced 

by Indonesia’s Statistical Agency. 

Last, we investigate the changes in domestic sales of the first exported product 

and of non-exported products in addition to changes in the export sales of the first 

exported product. Although Fact 3 indicates the relative rise of the exported product in 

terms of its share of total domestic sales on average, the figures are different if we 

differentiate two cases: (i) when the first exported product is a core-competence 

product (‘core product’), and (ii) when it is not (‘non-core product’). The product with 

the first rank in Table 1 is defined as the core product. Unlike the previous two figures, 

we only consider plants whose exports survive for more than 1 year. Figure 3 depicts 

the case of core products and indicates that the share of domestic sales of the first 

exported product decreases after exports begin. Instead, the share of export sales of the 

first exported product rises to a similar level as its share of domestic sales. Since the 

share of domestic sales of the non-exported product does not change, this implies 
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across-product reallocation. The case of non-core products is shown in Figure 4, which 

indicates that non-core products become the top product in terms of total sales after 

exports begin. Like with core products, the share of export sales of the non-core 

products becomes almost the same as that of domestic sales. This result implies that 

unlike the case of core products, exporting non-core products induces across-product 

reallocation. 

Fact 4. When the first exported product is a core product, the share of domestic 

sales of the first exported product decreases after exports begin. 

Fact 5. When the first exported product is a non-core product, the share of 

domestic sales in the first exported product increases after exports begin. 

Figure 3: Average Shares of Each Sale out of Total Sales when the First 

Exported Product is a Core Product 

 
Note: The horizontal axis indicates the years after the first export year: ‘0’ indicates the first export year. 
Source: Authors’ compilation, using the Indonesian manufacturing surveys from 2000–2012 produced 
by Indonesia’s Statistical Agency. 
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Figure 4: Average Shares of Each Sale out of Total Sales when the First 

Exported Product Is a Non-Core Product 

 

Note: The horizontal axis indicates the years after the first export year: ‘0’ indicates the first export year. 
Source: Authors’ compilation, using the Indonesian manufacturing surveys from 2000–2012 produced 
by Indonesia’s Statistical Agency. 
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where 𝛼𝑖 is a taste parameter for variety 𝑖, 𝑞𝑖 is the consumption of variety 𝑖, 𝑞𝑂 

is the consumption of the homogenous good, and 𝜎 > 1  is the elasticity of 

substitution between varieties. The representative consumers maximise the utility 

subject to the budget constraint: 

∑ 𝑝𝑖𝑞𝑖

𝑁

𝑖=1

+ 𝑞𝑂 = 𝐸, 

where 𝑝𝑖 is the price of variety 𝑖. The income 𝐸 is spent on the varieties {𝑞𝑖} and 

the homogeneous good 𝑞𝑂 . To make the model as parsimonious as possible, we 

consider only two varieties (𝑁 = 2). The foreign counterpart is defined by putting the 

asterisk (*) on each variable. 

The domestic demand for variety 𝑖 is given by 

𝑞𝑖 = (
𝑝𝑖

𝑃
)

−𝜎 𝛼𝑖𝐸

𝑃
= 𝑝𝑖

−𝜎𝐷𝑖 , 

where 𝐷𝑖 ≡ 𝛼𝑖𝐸𝑃𝜎−1 and 𝑃 is the constant elasticity of substitution price index in 

home. Similarly, the foreign demand for variety 𝑖 is given by 

𝑞𝑖
∗ = (

𝑝𝑖
∗

𝑃∗
)

−𝜎
𝛼𝑖

∗𝐸∗

𝑃∗
= (𝑝𝑖

∗)−𝜎𝐷𝑖
∗, 

where 𝐷𝑖
∗ ≡ 𝛼𝑖

∗𝐸∗(𝑃∗)𝜎−1. To ease the notational burden, we impose symmetry 

of tastes for varieties: 𝛼𝑖 = 𝛼; 𝛼𝑖
∗ = 𝛼∗ for all 𝑖.  

3.2.  Multiproduct Firms 

Next, we consider the supply side of the model. There is a multi-product firm 

producing two goods, indexed as 1 and 2. These goods are produced using different 

forms of technology and can be exported to a foreign country. The firm invests internal 

resource 𝑘𝑖 in reducing the marginal cost of variety 𝑖. The internal resource is limited 

and bounded by 𝐾. 
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The marginal cost of producing variety 𝑖 is  

𝑀𝐶𝑖 =
𝑐

𝑘𝑖
𝛽𝑖

, 

where 𝑐 is the base level of technology, and 𝛽𝑖 measures the effectiveness of the 

internal investment to variety 𝑖. We assume that variety 1 is better than variety 2 in 

terms of the effectiveness of the internal investment: 𝛽1 > 𝛽2 > 0, implying 𝑀𝐶1 <

𝑀𝐶2  at 𝑘1 = 𝑘2 = 𝑘 . We call variety 1 the core product in the sense that it is 

produced using more efficient technology. Accordingly, variety 2 is called the non-

core product. 

While there is no fixed cost of entering the domestic market, the firm has to pay 

a fixed cost, 𝐹 , when exporting a variety. It does so if the profit from exporting 

exceeds 𝐹. We assume that 𝐹 is large enough to allow only one of the two products 

to be exported.3 The export product 𝑖 ∈ {1,2} requires internal resource 𝑘𝑖
∗ for cost-

reducing investment.  

The timing of the multiproduct firm’s decision proceeds as follows. In the first 

stage, the firm decides whether and which product to export. In the second stage, the 

internal resources are allocated to a product intended for a foreign market. In the third 

stage, the remaining resources are devoted to products for the domestic market and are 

divided between the core and non-core products. In the final stage, the firm engages in 

production, sets prices, and earns profits. We will solve the firm’s problem backward 

below. 

3.3.  Price Setting, Incentive to Export, and Resource Allocation 

The profit of the multiproduct firm is given by  

𝜋 = 𝜋1 + 𝜋2 + 𝜆𝑖𝜋𝑖
∗, 

𝜋𝑖 = [𝑝𝑖 −
𝑐

𝑘𝑖
𝛽𝑖

] 𝑞𝑖 ,    𝜋𝑖
∗ = [𝑝𝑖

∗ −
𝑐

(𝑘𝑖
∗)𝛽𝑖

] 𝑞𝑖
∗ −

𝛿(𝑘𝑖
∗)2

2
, 

 
3Because varieties are substitutes, the profit from exporting a variety decreases as a multiproduct firm 

exports more varieties. Therefore, there is a range of 𝐹 in which a firm makes a profit by exporting 

only if it exports a single variety.  
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where 𝜋𝑖 is profit from product 𝑖 ∈ {1,2} for the domestic market and 𝜋𝑖
∗ is profit 

from product 𝑖 for the foreign market. When shifting resources to the production of 

an export product, the firm incurs an additional adjustment cost of 𝛿(𝑘𝑖
∗)2/2, where 

𝛿 > 0 captures the difficulty of adjustment. 𝜆𝑖 ∈ {0,1} is the index parameter that 

takes one if the firm exports product 𝑖 and takes zero otherwise. Since the firm can 

export only one of the two products, 𝜆2 = 0 if 𝜆1 = 1 and 𝜆1 = 0 if 𝜆2 = 1. 

In the final stage, the firm sets prices to maximise 𝜋 given the allocation of 

internal capital. The optimal prices are 

𝑝𝑖 =
𝜎𝑐𝑘𝑖

−𝛽𝑖

𝜎 − 1
,      𝑝𝑖

∗ =
𝜎𝑐(𝑘𝑖

∗)−𝛽𝑖

𝜎 − 1
. 

Clearly, shifting resource 𝑘𝑖 or 𝑘𝑖
∗ into the product reduces its marginal cost 

and thus its price. 

Substituting these optimal prices into the profit gives 

𝜋(𝑘1, 𝑘2, 𝑘𝑖
∗) = 𝜋1(𝑘1) + 𝜋2(𝑘2) + 𝜆𝑖𝜋𝑖

∗(𝑘𝑖
∗), 

𝜋𝑖(𝑘𝑖) =  
𝐷

𝜎
(

𝜎𝑐

𝜎 − 1
)

1−𝜎

𝑘𝑖
𝛽𝑖(𝜎−1)

,    𝜋𝑖
∗(𝑘𝑖

∗) =
𝐷∗

𝜎
(

𝜎𝑐

𝜎 − 1
)

1−𝜎

(𝑘𝑖
∗)𝛽𝑖(𝜎−1) −

𝛿(𝑘𝑖
∗)2

2
, 

each of which is a function of devoted resources. We assume 𝛽1 < 1/(𝜎 − 1)  to 

ensure that the second-order condition of the profit maximisation is satisfied. The first 

term of the above equation is a domestic profit and the second term an export profit. 

To see which product the firm is likely to export, we compare the profit of exporting 

the core product 1 (i.e., (𝜆1, 𝜆2) = (1,0)) with that of exporting the non-core product 

2 (i.e., (𝜆1, 𝜆2) = (0,1)). If the firm were to allocate the same amount of resources, 

𝑘0 > 1, to each of the two export products, the export profit of the core product would 

be greater than that of the non-core product: 

𝜋1
∗(𝑘0) − 𝜋2

∗(𝑘0) 

=  [ 
𝐷∗

𝜎
(

𝜎𝑐

𝜎 − 1
)

1−𝜎

𝑘0
𝛽1(𝜎−1)

−
𝛿(𝑘0

∗)2

2
] −   [ 

𝐷∗

𝜎
(

𝜎𝑐

𝜎 − 1
)

1−𝜎

𝑘0
𝛽2(𝜎−1)

−
𝛿(𝑘0

∗)2

2
]  

=  
𝐷∗

𝜎
(

𝜎𝑐

𝜎 − 1
)

1−𝜎

𝑘0
𝛽2(𝜎−1)

(𝑘0

𝛽1
𝛽2 − 1) > 0, 
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because 𝛽1 > 𝛽2 . Since the core product reflects higher effectiveness of internal 

investment, it generates a larger export profit than does the non-core product. 

Therefore, the core product is more likely to overcome the fixed cost and thus be 

exported.4 This explains the empirical fact that firms tend to export their core products.  

Let us consider the situation where core product 1 is exported. In the third stage, 

given the resources devoted to the export product, denoted by 𝑘1
∗, the firm allocates 

the remaining resources for domestic products, denoted by 𝐾𝑑 = 𝐾 − 𝑘1
∗, between the 

core and the non-core products. Since capital for export product 𝑘1
∗ and thus export 

profit 𝜋1
∗ are fixed at this stage, the firm solely maximises the domestic profit 𝜋1 +

𝜋2. From the first-order condition, we obtain the optimal resources for core product 1 

given 𝐾𝑑, which we denote by 𝑘1(𝐾𝑑) , as the solution of the following equation:5 

𝐺(𝑘1) ≡ (
𝛽2

𝛽1
)

1

𝛾2 𝑘1

𝛾1
𝛾2 + 𝑘1 − 𝐾𝑑 = 0, 

where 𝛾𝑖 ≡ 1 − βi(𝜎 − 1) > 0 , and we can confirm that 𝐺(𝑘1) = 0  has a unique 

solution in 𝑘1 ∈ (0, 𝐾𝑑)  by noting that (i)  𝐺(0) < 0 , (ii)  𝐺(𝐾𝑑) > 0 , and (iii) 

𝐺′(𝑘1) > 0 . The optimal resource for non-core product 2 is thus 𝑘2(𝐾𝑑) = 𝐾𝑑 −

𝑘1(𝐾𝑑).  

It can be easily verified that more resources are devoted to core product 1 than 

to non-core product 2 (i.e. 𝑘1 > 𝑘2), as shown in Figure 5. The resource allocation is 

determined at the point where marginal returns from investing resources are equalised 

between the two products (i.e. 
∂𝜋1

𝜕𝑘1
=

∂𝜋2

𝜕𝑘2
). 

 

  

 
4Strictly speaking, we should compare the two export profits under the optimal resource allocation. This 

comparison also yields the same conclusion.  
5The derivations of the theoretical results in the text are available upon request from the authors.  
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Figure 5: Resource Allocation between Domestic Products 

 

Note: The figure shows the representative case and does not depend on specific parameter values.  

Source: Authors. 

In the second stage, the firm chooses capital for the export product to maximise 

the export profit 𝜋𝑥
∗ . The optimal choice is 

𝑘1
∗ = (𝛽1𝐷∗Θ)

1

1+𝛾1 ,    where  Θ ≡
c1−σ

𝛿
(

𝜎 − 1

𝜎
)

𝜎

. 

As long as there is positive foreign demand, i.e. 𝐷∗ > 0, capital is allocated to 

the exported product: 𝑘1
∗ > 0 . As a result, the remaining share goes to domestic 

products: 𝐾𝑑 = 𝐾 − 𝑘1
∗ . As 𝐷∗  becomes higher, more capital is allocated to the 

exported product.  

In the first stage, based on the export profit at the optimal resource allocation, 

the firm decides whether and which product to export.  
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3.4.  Foreign Demand Shocks and Domestic Sales 

Here, we look at the effect of export initiation, caused by foreign demand shocks, 

on domestic sales. Once the foreign demand 𝐷∗  becomes positive, the firm starts 

investing in the export product and engages in exporting. As long as 𝐾𝑑 is not too 

large, the export initiation causes within-firm reallocation of resources in such a way 

that:  

𝑑𝑘1

𝑑𝐷∗
|𝐷∗=0 =

𝜕𝑘1

𝜕𝐾𝑑

𝑑𝐾𝑑

𝑑𝐷∗
|𝐷∗=0 <  

𝜕𝑘2

𝜕𝐾𝑑

𝑑𝐾𝑑

𝑑𝐷∗
|𝐷∗=0 =

𝑑𝑘2

𝑑𝐷∗
|𝐷∗=0 < 0, 

where 
𝑑𝐾𝑑

𝑑𝐷∗
=

𝑑(𝐾−𝑘1
∗)

𝑑𝐷∗
= −

𝑑𝑘1
∗

𝑑𝐷∗
< 0. The positive demand shock in the export market 

shifts resources away from domestic products to the export product. That is, a decrease 

in resources for domestic products caused by the initiation of exports decreases 

resources for both the core and non-core products: 
𝑑𝑘1

𝑑(−𝐾𝑑)
< 0;  

𝑑𝑘2

𝑑(−𝐾𝑑)
< 0 . The 

resource reallocation then translates into changes in the domestic sales of the two 

products. Because the sales of product 𝑖  are increasing in 𝑘𝑖 ,
6  the initiation of 

exports also decreases the domestic sales of both products.  

However, the magnitude of the impact differs across products. It can be 

confirmed that the core product loses more resources than does the non-core product 

as long as 𝐾𝑑  is not extremely large.7  This is illustrated in Figure 6. As the core 

product already has ample resources before the shock, its marginal return does not 

change much in response to the resource shift. To equate the marginal returns between 

products, more resources move away from the core product than from the non-core 

product. 

 

  

 

6The domestic profit from product 𝑖 ∈ {1,2} is 𝐷 (
𝜎𝑐

𝜎−1
)

1−𝜎

𝑘𝑖
𝛽𝑖(𝜎−1)

, which is increasing in 𝑘𝑖. 

7Formally, the sufficient condition for 
𝑑𝑘2

𝑑𝐾𝑑
>

𝑑𝑘1

𝑑𝐾𝑑
(> 0) is 𝐾 < (𝛾1 + 𝛾2) (

𝛽1𝛾1
𝛾1

𝛽2𝛾2
𝛾2)

1

𝛾2−𝛾1
. 
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Figure 6: The Effect of Export Initiation on the Allocation of Resources  

between Domestic Products 

 

Note: The figure shows the representative case and does not depend on specific parameter values.  

Source: Authors’ calculation. 

The resource reallocation triggers changes in the composition of domestic sales. 

The domestic share of the core product is 

𝑠1 ≡
𝑝1𝑞1

∑ 𝑝𝑖𝑞𝑖
2
𝑖=1

=  
𝑘1

𝛽1(𝜎−1)

𝑘1
𝛽1(𝜎−1)

+ 𝑘2
𝛽2(𝜎−1)

=  
1

1 + [(
𝛽2

𝛽1
)

𝛽2

𝑘1
𝛽2−𝛽1]

𝜎−1

𝛾2         

, 

where we used 𝐺(𝑘1) = 0 from the first to the second equality. Accordingly, 

the domestic share of the non-core product is 𝑠2 = 1 − 𝑠1. Because of 𝛽2 − 𝛽1 < 0, 

we can see that a decrease in 𝑘1 caused by the foreign demand shock leads to8 

𝑑𝑠1

𝑑𝐷∗
|𝐷∗=0 =

𝜕𝑠1

𝜕𝑘1

𝑑𝑘1

𝑑𝐷∗
|𝐷∗=0 < 0, 

𝑑𝑠2

𝑑𝐷∗
|𝐷∗=0 =

𝜕𝑠2

𝜕𝑘1

𝑑𝑘1

𝑑𝐷∗
|𝐷∗=0 > 0. 

That is, export initiation reduces the domestic share of the core product and 

 
8If the firm exports the non-core product, the results are qualitatively the same.  
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increases that of the non-core product in the home market. The disproportionate 

decrease in resources for the two domestic products creates an asymmetric impact on 

their domestic sales, as empirically demonstrated in section 2. Before the initiation of 

exports, the core product has already attracted more resources so that a resource shift 

has a smaller impact on its return. Therefore, the core product allows more resources 

to move to the export product. 

3.5.  Firm Size and Resource Allocation 

Here, we look at how the firm size, measured by total internal resource 𝐾 , 

affects the degree of resource reallocation. First, as long as 𝐾 is not too large, it can 

be confirmed that the larger firm invests more in core product 1: 

𝑑𝑘1

𝑑𝐾
>

𝑑𝑘2

𝑑𝐾
> 0. 

If extra resources are available, a disproportionate share of resources is devoted 

to the core product. The diminishing marginal profits imply that additional resources 

reduce the marginal profits for investing in core product 1 less than they do those for 

investing in non-core product 2. As the firm shifts more resources to the product with 

higher returns, 𝑘1  increases more than 𝑘2  upon the expansion of total internal 

resources. This resource shift, in turn, leads to a change in the composition of domestic 

sales: 

𝑑𝑠1

𝑑𝐾
> 0,     

𝑑𝑠2

𝑑𝐾
< 0. 

The larger firm makes more domestic sales from the core product in terms of 

resources than it does from the non-core product. 

As for the response to the foreign demand shock, the more resource-abundant 

firm reduces the domestic-sales share of the core product less: 

𝑑

𝑑𝐾
(

𝑑𝑠1

𝑑𝐷∗
) |𝐷∗=0 > 0, 

while increasing the domestic-sales share of the non-core product less: 

𝑑

𝑑𝐾
(

𝑑𝑠2

𝑑𝐷∗
) |𝐷∗=0 < 0. 
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The magnitude of resource reallocation due to the foreign demand shock 

becomes smaller for the larger firm. As the larger firm tends to concentrate more on 

the core product in the domestic market, it changes the marginal profit from investing 

in core product 1 less than does the smaller firm in response to the foreign demand 

shock (see Figure 7). This implies that, upon export initiation, the degree of within-

firm reallocation is lower in the larger firm than in the smaller firm. The foreign 

demand shock forces the smaller firm to change its domestic sales share more 

drastically. This is because the smaller firm specialises less in the core product in the 

domestic market and is thus vulnerable to foreign demand shocks. These 

considerations lead to the following hypothesis: 

Hypothesis: The impact of export initiation on the composition of domestic sales 

differs according to firms’ resource abundance. Firms that start exporting a core 

product reduce its domestic share regardless of their size, but the magnitude of this 

reduction is smaller for larger firms in terms of resources. Firms that start exporting 

a non-core product raise its domestic share regardless of their size, but the magnitude 

of this increase is smaller for larger firms. 
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Figure 7: Marginal Profits of Internal Resources  

in a Large Firm and a Small Firm 

 

Note: The figure shows the representative case and does not depend on specific parameter values.  

Source: Authors’ calculation. 

4. Empirical Analysis 

In this section, we conduct formal empirical tests on the theoretical prediction 

that we derived in the previous section. After explaining our empirical method, we 

report our estimation results. 

4.1.  Specification 

To examine the validity of our theoretical prediction (i.e. the hypothesis), we 

estimate the following equation for plant i in year t. 

 
𝑌𝑖𝑡

𝐶𝑜𝑟𝑒 = 𝛽1D(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑡
𝐶𝑜𝑟𝑒) + 𝛽2𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑡−1

+ 𝛽3D(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑡
𝐶𝑜𝑟𝑒) × 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑡−1 + u𝑖 + u𝑡 + 𝜖𝑖𝑡 

(1) 
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 𝑌𝑖𝑡
𝑁𝑜𝑛 = 𝜂1D(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑡

𝑁𝑜𝑛) + 𝜂2𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑡−1

+ 𝜂3D(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑡
𝑁𝑜𝑛) × 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑡−1 + u𝑖 + u𝑡 + 𝜖𝑖𝑡, 

(2) 

where 𝑌𝑖𝑡
𝐶𝑜𝑟𝑒 is domestic sales of core products as a share of total domestic sales and 

𝑌𝑖𝑡
𝑁𝑜𝑛 is domestic sales of non-core products as a share of total domestic sales. For 

consistency with our theoretical analysis, the denominator does not include export 

sales. D(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑡
𝐶𝑜𝑟𝑒) (D(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑡

𝑁𝑜𝑛)) is the dummy variable that takes the value of 

one if firms export core products (non-core products) and zero if otherwise. Capital is 

a proxy variable for a plant’s internal resources. We use the logged tangible fixed asset 

(ln K) or the logged number of workers (ln L) as a proxy for this variable. ui is the plant 

fixed effect, ut is the year fixed effect, and 𝜖𝑖𝑡 is an error term.  

In Equation (1), our expectation for the sign of coefficients is as follows. First, 

we expect 𝛽1 < 0 . As partly confirmed in Facts 4 and 5 and theoretically 

demonstrated in section 3.4, the initiation of exports due to a foreign demand shock is 

expected to have a larger negative impact on the domestic sales of core products than 

on those of non-core products. This is because the core product permits more resources 

to move to products for the export market due to the larger allocation of resources in 

the pre-export period. Second, we expect 𝛽2 > 0  as demonstrated in section 3.5. 

Namely, in terms of capital the larger plant makes more domestic sales from the core 

product than from the non-core product. This is because additional resources decrease 

the resource return less for the core product for the domestic market, whose initial 

resource allocation is larger than that of the non-core product. Third, as summarised in 

the hypothesis in section 3, we expect 𝛽3 > 0. Namely, the negative effect of export 

initiation on domestic sales of core products is expected to become smaller in capital-

abundant firms. In response to export initiation, plants with more abundant capital tend 

to retain more capital in the core product for the domestic market than do those with 

less abundant capital.  
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In contrast, for non-core product exporters, the expected sign of the coefficient 

for the dummy becomes the opposite, namely, 𝜂1 > 0. This is because plants allocate 

fewer resources to non-core products before initiating exports, and changes in resource 

allocation have a larger impact on its returns. Therefore, more resources are allocated 

to non-core products and increase their domestic as well as foreign sales. Regardless 

of which product they export, larger plants (in terms of resources) concentrate more 

on the core product for the domestic market: 𝜂2 < 0. Accordingly, the positive effect 

of export initiation on the domestic share of non-core products becomes smaller for 

more resource-abundant plants: 𝜂3 < 0. 

We estimate these equations by the ordinary least square method. One possible 

cause for concern is the self-selection of plants into exporting status. However, in our 

sample, we include only the plants that start exporting, not those that have never 

exported during our sample period. Thus, the self-selection of plants into exporting is 

out of our focus. Nevertheless, there would be large heterogeneity across exporters in 

terms of when and what kind of products plants start exporting. Although there are 

potential endogeneity problems regarding the choice of export products and the timing 

of export activity initiation, we believe that our findings are valuable even without 

causality claims. 9  As a result, we interpret our estimation results as indicating 

conditional correlations. 

The data source for all variables is the same as in section 2, i.e. the Indonesian 

manufacturing surveys from 2000–2012. The sample design is also very similar to that 

used in Figures 3 and 4, in that sample plants are those that produced multiple products 

1 year before export initiation and those that survive more than 1 year in the export 

market.10 The observations categorised into ‘New’ in Table 2 are also included. The 

 
9To address these issues explicitly, we must find appropriate instrument variables that account for when 

and what kind of products firms start to export. We tried to model the decision to export using typical 

instrumental variables, such as world export demand at the product level and the distance to the nearest 

international sea port. However, as all of our sample plants are export starters, these variables do not 

explain well the variation in terms of timing of export and choice of export products among exporting 

plants. Therefore, this issue remains open for future research. 
10 The denominator of the share in the dependent variable is total domestic sales, not total sales as in 

Figures 3 and 4. For those plants that stop selling their products to the domestic market after they start 
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basic statistics and correlation matrix among variables are available in the Appendix. 

4.2.  Estimation Results 

We report the estimation results, which are presented in Table 3. Columns (I) and 

(II) show the estimation results of Equation (1) for core-product exporters, while those 

of Equation (2) for non-core products are presented in Columns (III) and (IV). First, 

the coefficients for the Export dummy are estimated to be negative for core-product 

exporters and positive for non-core product exporters, although this is insignificant in 

Column (III). These results are consistent with Facts 4 and 5, and are obtained even 

when we examine for the shares in total domestic sales and control for the plant and 

year fixed effects. Thus, these findings are rather robust. Second, the coefficients for 

the resource amount (i.e. capital and number of workers) are insignificantly estimated. 

Third, the interaction terms have positive and significant coefficients in the case of 

core-product exporters, as shown in Columns (I) and (II). This result is consistent with 

our theoretical hypothesis that the negative effect of export initiation on the domestic 

sales of core products is expected to shrink in resource-abundant firms. On the other 

hand, Column (IV) shows that the interaction term in non-core products is negative, as 

is consistent with our expectation but not significant.  

  

 
exporting, we cannot define the share in dependent variables. To minimise the loss of observations, we 

included these plants in our sample by replacing the value of their missing share with zero. 
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Table 3: Baseline Estimation Results 

(I) (II) (III) (IV)

Core Core Non-core Non-core

D(Export ) -0.564** -0.297** 0.0640 0.813***

(0.244) (0.135) (0.408) (0.152)

ln K  (t -1) -0.0108 -0.0443

(0.0174) (0.0341)

D(Export ) * ln K  (t -1) 0.0329** 0.0458*

(0.0156) (0.0272)

ln L  (t -1) -0.0667 -0.00895

(0.0472) (0.0471)

D(Export ) * ln L  (t -1) 0.0575** -0.0146

(0.0235) (0.0297)

Number of observations 450 644 334 543

R-squared 0.630 0.567 0.717 0.650  
Notes: Robust standard errors are in parentheses. *, **, and *** indicate the statistical significance at 

10 percent, 5 percent, and 1 percent, respectively. Columns ‘Core’ and ‘Non-core’ indicate the cases 

where exported products are core products and non-core products, respectively. In all specifications, we 

control for plant and year fixed effects. 

Source: Authors’ calculation. 

Our use of the export dummy variable implicitly assumes that the share of 

domestic sales of products changes only when exports begin and are constant afterward. 

However, one may be interested in whether or not the share associated with exporting 

changes as time goes by. As one of the extension analyses, instead of the export dummy 

variable, we introduce the export experience dummy, D(Export for X-year), which 

takes the value of one if it takes X years since they began exporting their core or non-

core products. Since our sample is restricted to the period from 1 year before starting 

exporting to 2 years after that, we include three dummy variables and their interaction 

terms with the proxy of resources. 

The estimation results are presented in Table 4. As in Table 3, core-product 

exporters significantly reduce their share of core-product sales in total domestic sales 

as time goes by after they start exporting. However, its time trend is not stable: the 

absolute magnitude rises 1 year after exporting but declines 2 years after that. Further, 

the coefficients of the interaction terms with capital are positive but only significant 1 

year after exports begin, while those with the number of workers are all significant. 
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These results imply that the production adjustment process is heterogeneous in terms 

of plants’ resource size, especially when it is measured by the number of employees. 

The time trend of the magnitude in the interaction terms is similar to that of non-

interacted export experience dummy variables. On the other hand, in the case of non-

core products, there is little systematic correlation between exporting and resources. 

One finding in Column (IV) indicates that the coefficients for export experience 

dummy variables decrease. 

Table 4: Estimation Results: Export Experience Dummy 

(I) (II) (III) (IV)

Core Core Non-core Non-core

D(Export  for 0-year) -0.674** -0.464*** -0.210 0.623***

(0.283) (0.149) (0.430) (0.162)

D(Export  for 1-year) -0.858*** -0.579*** -0.183 0.568***

(0.263) (0.130) (0.434) (0.159)

D(Export  for 2-year) -0.671** -0.567*** -0.369 0.474***

(0.264) (0.137) (0.424) (0.154)

D(Export  for 0-year) * ln K  (t -1) 0.0321 0.0492*

(0.0196) (0.0293)

D(Export  for 1-year) * ln K  (t -1) 0.0395** 0.0326

(0.0177) (0.0293)

D(Export  for 2-year) * ln K  (t -1) 0.0244 0.0418

(0.0178) (0.0289)

ln K  (t -1) -0.00780 -0.0392

(0.0175) (0.0352)

D(Export  for 0-year) * ln L  (t -1) 0.0630** -0.00963

(0.0294) (0.0339)

D(Export  for 1-year) * ln L  (t -1) 0.0646** -0.0326

(0.0254) (0.0326)

D(Export  for 2-year) * ln L  (t -1) 0.0580** -0.0232

(0.0269) (0.0318)

ln L  (t -1) -0.0638 0.00747

(0.0481) (0.0484)

Number of observations 450 644 334 543

R-squared 0.627 0.562 0.718 0.649  

Notes: Robust standard errors are in parentheses. *, **, and *** indicate the statistical significance at 

10 percent, 5 percent, and 1 percent, respectively. Columns ‘Core’ and ‘Non-core’ indicate the cases 

where exported products are core products and non-core products, respectively. In all specifications, we 

control for plant and year fixed effects. 

Source: Authors’ calculation. 
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In Table 4, the relationship between exporting and resources was unclear because 

it examined export experience and its interaction with resources simultaneously. To 

see how far the changes in the share associated with export initiation differ according 

to plant resource size, we calculate the predicted share of domestic sales of core 

products for plants with capital stock or the number of workers at the 10th, 50th, and 

90th percentiles. We normalise each share to have a value of one as of 1 year before 

export starting. The predicted shares are shown for capital stock in Figure 8 and for 

the number of workers in Figure 9. These figures show that the reduction in the share 

of domestic core-product sales differs substantially according to plant resource size. 

While it decreases over time in all plants, the absolute magnitude of its decrease is 

smaller in firms that are larger in terms of resources. 

Figure 8: Predicted Shares of Domestic Sales for Core Products According to 

Capital Stocks 

 

Note: Each share is rescaled to be the value of one as of 1 year before exports begin. 

Source: Authors’ calculation. 
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Figure 9: Predicted Shares of Domestic Sales for Core Products According to 

the Number of Workers 

 

Note: Each share is rescaled to be the value of one as of 1 year before exports begin. 

Source: Authors’ calculation. 

Finally, we conduct three robustness checks and extended analyses. The first 

uses a different definition of core products, that is, those products with the largest sales 

share within a plant 1 year before export initiation, without any threshold for their sales 

share. This definition becomes problematic if their sales ranking changes frequently 

over time before they start exporting. To focus on products with a majority sales share, 

we use three different thresholds for pre-export sales share: 60 percent, 75 percent, and 

90 percent. The results are presented in Table 5. The results do not change much when 

we use the threshold of 60 percent; however, in case of the higher level of thresholds 

(75 percent and 90 percent), the coefficient for D(Export) and its interaction become 

insignificant, probably due to the loss of the number of observations. 
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Table 5: Estimation Results: Different Definition of Core Products 

(I) (II) (III) (IV) (V) (VI) (VII) (VIII) (IX) (X) (XI) (XII)

Core Core Non-core Non-core Core Core Non-core Non-core Core Core Non-core Non-core

D(Export ) -0.634** -0.374** 0.708 0.828*** -0.772* -0.249 0.237 0.883*** -1.283 -0.207 0.261 0.678

(0.313) (0.155) (0.527) (0.194) (0.426) (0.193) (0.592) (0.261) (0.963) (0.341) (2.185) (0.450)

ln K  (t -1) -0.00560 0.0256 -0.0324 0.00593 -0.102 0.0110

(0.0245) (0.0390) (0.0521) (0.0467) (0.0873) (0.144)

D(Export ) * ln K  (t -1) 0.0418** 0.00334 0.0557* 0.0324 0.0988 0.00410

(0.0203) (0.0350) (0.0299) (0.0390) (0.0698) (0.136)

ln L  (t -1) -0.100* 0.0166 -0.0348 0.106 0.00832 -0.116

(0.0528) (0.0543) (0.0725) (0.0846) (0.107) (0.209)

D(Export ) * ln L  (t -1) 0.0743*** 0.00170 0.0431 -0.00529 0.0355 0.0217

(0.0268) (0.0370) (0.0330) (0.0486) (0.0567) (0.0914)

Number of observations 323 474 226 360 190 293 140 236 80 133 46 77

R-squared 0.641 0.580 0.722 0.663 0.636 0.539 0.765 0.675 0.728 0.561 0.818 0.682

Core product: Share ≥ 60% Core product: Share ≥ 75% Core product: Share ≥ 90%

 

Notes: Robust standard errors are in parentheses. *, **, and *** indicate the statistical significance at 10 percent, 5 percent, and 1 percent, respectively. Columns 

‘Core’ and ‘Non-core’ indicate the cases where exported products are core products and non-core products, respectively. In all specifications, we control for plant and 

year fixed effects. 

Source: Authors’ calculation. 
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Second, we examine whether or not the decline in domestic sales of the core or 

non-core products is related to the size of exports. To this end, we replace the export 

dummy (D(Export)) with a log of exports. To include the observations before firms’ 

start of exporting, we add the value of one to the export value and then take its log. 

The magnitude is normalised by our control of the plant fixed effect. The results are 

presented in Table 6 and show that our major results do not change
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Table 6: Estimation Results—Logged Exports 

(I) (II) (III) (IV) (V) (VI) (VII) (VIII)

Core Core Non-core Non-core Core Core Non-core Non-core

ln (Exports  + 1) -0.0329** -0.0208** -0.0114 0.0367*** -0.0382* -0.0250*** -0.00585 0.0306**

(0.0156) (0.00841) (0.0225) (0.00911) (0.0202) (0.00947) (0.0340) (0.0120)

ln K  (t -1) -0.00793 -0.0255 -0.00129 0.00446

(0.0160) (0.0314) (0.0245) (0.0402)

ln (Exports  + 1) * ln K  (t -1) 0.00227** 0.00274* 0.00266** 0.00241

(0.000995) (0.00147) (0.00129) (0.00220)

ln L  (t -1) -0.0568 0.00147 -0.0793 0.00405

(0.0454) (0.0467) (0.0512) (0.0588)

ln (Exports  + 1) * ln L  (t -1) 0.00474*** -0.00136 0.00563*** 0.000550

(0.00154) (0.00177) (0.00175) (0.00231)

Number of observations 450 644 334 543 323 474 226 360

R-squared 0.630 0.573 0.753 0.689 0.643 0.587 0.754 0.706

Core product: Share ≥ 60%

 

Notes: Robust standard errors are in parentheses. *, **, and *** indicate the statistical significance at 10 percent, 5 percent, and 1 percent, respectively. Columns 

‘Core’ and ‘Non-core’ indicate the cases where exported products are core products and non-core products, respectively. In all specifications, we control for plant and 

year fixed effects. 

Source: Authors’ calculation. 
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Third, to see whether the changes in domestic sales associated with export 

initiation can be seen at the level of sales as well as the product share, we replace the 

share of the core or non-core products in domestic sales with a log of domestic sales 

of the core or non-core products. The results are reported in Table 7. While the 

coefficients for the export dummy are significant with a sign similar to that of the share, 

we have no significant coefficients for its interaction terms with the proxy of resources. 

It is worth discussing the former result further. The export dummy has negative 

coefficients in core products and positive coefficients in non-core products. While the 

negative sign in the core products is consistent with our theoretical prediction, our 

theoretical model also predicted the negative sign in the non-core products when we 

examine the level of domestic sales rather than their share. Nevertheless, we can at 

least say that the negative impact on domestic sales of the exported product is larger 

when exporting core products. 
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Table 7: Estimation Results—Logged Domestic Sales as a Dependent Variable 

(I) (II) (III) (IV) (V) (VI) (VII) (VIII)

Core Core Non-core Non-core Core Core Non-core Non-core

D(Export ) -7.493** -5.462*** -3.284 7.173** -7.198 -5.387** 15.21 10.22***

(3.790) (2.014) (9.348) (2.939) (4.952) (2.332) (10.29) (3.501)

ln K  (t -1) 0.234 -0.668 0.443 1.404*

(0.290) (0.856) (0.413) (0.788)

D(Export ) * ln K  (t -1) 0.180 0.900 0.246 -0.336

(0.252) (0.642) (0.339) (0.717)

ln L  (t -1) -1.022 -0.284 -1.281 0.542

(0.758) (1.042) (0.891) (1.094)

D(Export ) * ln L  (t -1) 0.514 0.426 0.631 0.163

(0.347) (0.635) (0.409) (0.742)

Number of observations 450 644 334 543 323 474 226 360

R-squared 0.700 0.624 0.620 0.532 0.704 0.617 0.629 0.553

Core product: Share ≥ 60%

 
Notes: Robust standard errors are in parentheses. *, **, and *** indicate the statistical significance at 10 percent, 5 percent, and 1 percent, respectively. Columns 

‘Core’ and ‘Non-core’ indicate the cases where exported products are core products and non-core products, respectively. In all specifications, we control for plant and 

year fixed effects. 

Source: Authors’ calculation. 
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5. Summary and Policy Implications 

This study investigated, both theoretically and empirically, the within-plant 

reallocation of resources across products and markets when multi-product firms start 

exporting. Our empirical analysis was conducted using the Indonesian manufacturing 

surveys from 2000–2012. As a result, we showed that, to create room for production 

capacity for exported products, new exporters reduced the production of their core-

competence products for the domestic market more than they did that of their non-

core-competence products. This result does not depend on whether firms start 

exporting their core-competence or non-core-competence products. Furthermore, the 

magnitude of such reallocation differs according to the firms’ resource abundance, 

especially when exporting their core products. Firms that are less resource-abundant 

in terms of capital and labour decrease production for the domestic market more than 

their resource-abundant counterparts. In other words, these firms experience more 

drastic resource reallocation. 

These theoretical and empirical findings suggest that it is key to determine how 

SMEs obtain resources to start exporting. The decline in the production of core-

competence products for the domestic market may harm the economy in the following 

ways. First, core-competence products are those that firms were originally good at 

producing. The reallocation of resources from such products to non-core products in 

the domestic market may reduce firms’ efficiency, especially in the long run. Second, 

sacrificing domestic sales makes it possible to begin exporting. Therefore, this may 

not increase total sales more than firms had originally expected. Third, the decline in 

domestic sales may raise the price of core-competence products in the domestic market, 

harming consumers’ welfare. To avoid these consequences, it will be important to 

soften the drastic shift of resources within SMEs by enabling them to obtain additional 

resources to begin exporting. For instance, policies that enhance capital market 

liquidity and labour market flexibility may promote the reallocation of resources from 

non-exporting firms to exporting firms. Moreover, direct support from the government, 



37 
 

such as financial support, is a natural policy option. Such policy measures may 

mitigate firms’ resource constraints as well as the possible negative effects from the 

within-firm reallocation of resources on export initiation. 

Another implication is that domestic sales do not play a crucial role in 

determining the performance of exporting firms. For example, when policy makers 

support the promotion of exports to firms, the impact of the policy varies depending 

on which products (whether core or non-core competence) firms choose to export. 

When firms start exporting core-competence products with this form of support, policy 

makers will see a decline in domestic sales of their core-competence products. The 

magnitude of the decline will be greater for firms with fewer internal resources in 

particular. This may lead them to think that the support has failed and must thus be 

stopped. However, reductions in domestic sales are more or less inevitable as a result 

of within-firm reallocation, and judging the effectiveness of export promotion from 

the domestic performance of the supported firms may lead to a wrong conclusion. We 

recommend judging the success of a policy based on the performance of exports, not 

on domestic performance. 
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Appendix 1: Other Tables 

 

Table A1: Correspondence Table on Export Survival Years 

End 2003 2004 2005 2008 2009 2010 2011 2012

2003 1

2004 2 1

2005 3 2 1

2006

2007 3 3 3

2008 3 3 3 1

2009 3 3 3 2 1

2010 3 3 3 3 2 1

2011 3 3 3 3 3 2 1

2012 3 3 3 3 3 3 2 1

Start

 

Notes: ‘Start’ refers to the first export year. ‘End’ shows the final year in which positive exports are 

observed. Numbers in the table indicate the duration year of export survival. The case of ‘3’ is 

categorised as ‘Over 2 years’ in Figures 1 and 2. Notice that the data for 2006 do not report sales for 

domestic and export markets separately.  

Source: Authors’ calculation. 

 

Table A2: Basic Statistics 

N Mean SD p10 p90

Share of core-product domestic sales 1,208 0.557 0.438 0.000 1.000

Log of core-product domestic sales 1,208 10.798 7.237 0.000 18.233

Log of core-product export sales 1,208 7.894 7.635 0.000 16.946

D(Export ) 1,208 0.750 0.433 0.000 1.000

ln K  (t -1) 804 14.583 2.413 12.196 17.881

ln L  (t -1) 1,187 4.691 1.308 3.135 6.603

D(Export ) * ln K  (t -1) 804 11.797 6.223 0.000 17.615

D(Export ) * ln L  (t -1) 1,187 3.577 2.301 0.000 6.399  

Source: Authors’ calculation. 
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Table A3: Correlation Matrix 

[1] [2] [3] [4] [5] [6] [7]

[1] Share of core-product domestic sales 1

[2] Log of core-product domestic sales 0.83 1

[3] Log of core-product export sales 0.18 0.17 1

[4] D(Export ) -0.01 -0.07 0.53 1

[5] ln K  (t -1) 0.03 0.19 0.13 0.07 1

[6] ln L  (t -1) 0.00 0.20 0.15 0.03 0.65 1

[7] D(Export ) * ln K  (t -1) 0.02 0.01 0.53 0.93 0.39 0.24 1

[8] D(Export ) * ln L  (t -1) 0.02 0.06 0.52 0.84 0.38 0.52 0.91  

Source: Authors’ compilation. 

 

 

  



42 
 

ERIA Discussion Paper Series 

No. Author(s) Title Year 

2019-34 

(no. 320) 

Chin Hee HAHN and 

Yong-Seok CHOI 

Learning-to-Export Effect 

as a Response to Export 

Opportunities: Micro-

Evidence from Korean 

Manufacturing 

February 

2020 

2019-33 

(no. 319) 

Samuel NURSAMSU, 

Dionisius NARJOKO And 

Titik ANAS 

Input Allocation Behaviour 

on Tariff Changes: The Case 

of Indonesia’s 

Manufacturing Industries 

February 

2020 

2019-32 

(no. 318) 

Toshiyuki MATSUURA 

and Hisamitsu SAITO 

Foreign Direct Investment 

and Labour Market 

Dynamics in a Developing 

Country: Evidence from 

Indonesian Plant-Level 

Data 

February 

2020 

2019-31 

(no. 317) 

Nobuaki YAMASHITA 

and Isamu YAMAUCHI 

Exports and Innovation: 

Evidence from Antidumping 

Duties Against Japanese 

Firms 

February 

2020 

2019-30 

(no. 316) 

Juthathip JONGWANICH 

and Archanun 

KOHPAIBOON  

Effectiveness of Industrial 

Policy on Firms’ 

Productivity: Evidence from 

Thai Manufacturing  

February 

2020 

2019-29 

(no. 315) 

Chin Hee HAHN and Ju 

Hyun PYUN 

Does Home (Output) Import 

Tariff Reduction Increase 

Home Exports? Evidence 

from Korean Manufacturing 

Plant–Product Data 

February 

2020 

2019-28 

(no. 314) 

Thi Ha TRAN, Quan 

Hoan TRUONG, and Van 

Chung DONG 

Determinants of Product 

Sophistication in Viet Nam: 

Findings from the Firm–

Multi-Product Level 

Microdata Approach 

February 

2020 

2019-27 

(no. 313) 

Venkatachalam 

ANBUMOZHI, Matthew 

LOCASTRO, Dharish 

DAVID, Dian LUTFIANA, 

and Tsani Fauziah 

Unlocking the Potentials of 

Private Financing for Low-

carbon Energy Transition: 

Ideas and Solutions from 

ASEAN Markets 

January 

2020 



43 
 

No. Author(s) Title Year 

RAKHMAH 

2019-26 

(no. 312) 

Takashi HONGO and 

Venkatachalam 

ANBUMOZHI 

Building the Banking 

Sector’s Capacity for Green 

Infrastructure Investments 

for a Low-Carbon Economy 

January 

2020 

2019-25 

(no. 311) 

Peter A. PETRI and 

Meenal BANGA 

The Economic 

Consequences of 

Globalisation in the United 

States 

January 

2020 

2019-24 

(no. 310) 

Kaliappa KALIJARAN, 

HUONG Thi Thu Tran 

and Yochang LIU 

Scalling up Private 

Investment in Low-Carbon 

Energy Systems through 

Regional Cooperation: 

Market-Based Trade Policy 

Measures 

January 

2020 

2019-23 

(no. 309) 
VO Tri Thanh 

Enhancing Inter-Firm 

Linkages through Clusters 

and Digitalisation for 

Productivity Growth 

January 

2020 

2019-22 

(no. 308) 

Archanun KOHPAIBOON 

and Juthathip 

JONGWANICH 

Economic Consequences of 

Globalisation: Case Study of 

Thailand 

December 

2019 

2019-21 

(no. 307) 
Cassey LEE 

Globalisation and Economic 

Development:  

Malaysia’s Experience  

December 

2019 

2019-20 

(no. 306) 

Christopher FINDLAY,  

Kostas MAVROMARAS, 

and Zhang WEI 

Economic Consequences of 

Globalisation: The 

Australian Framework for 

Reforms 

December 

2019 

2019-19 

(no. 305) 

Md Abdullah AL MATIN, 

Shutaro TAKEDA, Yugo 

TANAKA, Shigeki 

SAKURAI, and Tetsuo 

TEZUKA 

LCOE Analysis for Grid-

Connected PV Systems of  

Utility Scale Across 

Selected ASEAN Countries 

November 

2019 



44 
 

No. Author(s) Title Year 

2019-18 

(no. 304) 

Miaojie YU and  

Huihuang ZHU 

Processing Trade, Trade 

Liberalisation, and Opening 

Up: China’s Miracle of 

International Trade 

November 

2019 

2019-17 

(no. 303) 

Thanh Tri VO,  

Duong Anh NGUYEN, 

and  

Thien Thi Nhan DO 

Economic Consequences of 

Trade and Investment 

Liberalisation: The Case of 

Viet Nam 

November 

2019 

2019-16 

(no. 302) 

Masahiko TSUTSUMI, 

Masahito AMBASHI, and 

Asuna OKUBO 

FTA Strategies to 

Strengthen Indonesian 

Exports:  

Using the Computable 

General Equilibrium Model 

November 

2019 

2019-15 

(no. 301) 

Shujiro URATA and 

Youngmin BAEK 

Does Participation in Global 

Value Chains Increase 

Productivity? An Analysis of 

Trade in Value Added Data 

November 

2019 

2019-14 

(no. 300) 
Keiko ITO 

The Impact of Economic 

Globalisation on Firm 

Performance and the 

Labour Market: Evidence 

from Japan 

October 

2019 

2019-13 

(no. 299) 
Markus NORNES 

Exporting ‘Content’ in the 

Face of Indifference 

September 

2019 

2019-12 

(no. 298) 

Trinh W. LONG, Matthias 

HELBLE, and Le T. 

TRANG 

Global Value Chains and 

Formal Employment in Viet 

Nam 

September 

2019 

2019-11 

(no. 297) 

Makoto TOBA, Atul 

KUMAR, Nuwong 

CHOLLACOOP, Soranan 

NOPPORNPRASITH, 

Adhika WIDYAPARAGA, 

Ruby B. de GUZMAN, and 

Shoichi ICHIKAWA 

Evaluation of CO2 

Emissions Reduction 

through Mobility 

Electification 

September 

2019 

2019-10 

(no.296) 
Anne MCKNIGHT 

Words and Their Silos: 

Commercial, Governmental, 

and Academic Support for 

August 

2019 



45 
 

No. Author(s) Title Year 

Japanese Literature and 

Writing Overseas 

2019-09 

(no.295) 
Shinji OYAMA 

In the Closet: Japanese 

Creative Industries and 

their Reluctance to Forge 

Global and Transnational 

Linkages in ASEAN and 

East Asia 

August 

2019 

2019-08 

(no.294) 
David LEHENY 

The Contents of Power: 

Narrative and Soft Power in 

the Olympic Games 

Opening Ceremonies 

August 

2019 

2019-07 

(no.293) 
DUC Anh Dang 

Value Added Exports and 

the Local Labour Market: 

Evidence from Vietnamese 

Manufacturing 

August 

2019 

2019-06 

(no.292) 

Prema-chandra 

ATHUKORALA and 

Arianto A. PATUNRU 

Domestic Value Added, 

Exports, and Employment: 

An Input-Output Analysis 

of Indonesian 

Manufacturing 

August 

2019 

2019-05 

(no.291) 

Sasiwimon W. 

PAWEENAWAT 

The Impact of Global Value 

Chain Integration on 

Wages: Evidence from 

Matched Worker-Industry 

Data in Thailand 

August 

2019 

2019-04 

(no.290) 
Tamako AKIYAMA 

A Spark Beyond Time and 

Place: Ogawa Shinsuke and 

Asia 

August 

2019 

2019-03 

(no.289) 

Naoyuki YOSHINO and 

Farhad TAGHIZADEH-

HESARY 

Navigating Low-Carbon 

Finance Management at 

Banks and Non-Banking 

Financial Institutions 

August 

2019 

2019-02 

(no.288) 
Seio NAKAJIMA 

The Next Generation 

Automobile Industry as a 

Creative Industry 

June 

2019 

2019-01 

(no.287) 
Koichi IWABUCHI 

Cool Japan, Creative 

Industries and Diversity 

June 

2019 

ERIA discussion papers from the previous years can be found at: 

http://www.eria.org/publications/category/discussion-papers 


