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ABSTRACT 

 
The non-tariff measures (NTMs) increased all over the world, including Indonesia, as tariff 

decreased. The imposition of the NTMs on imported intermediate input in the Indonesian 

manufacturing sector became a concern since the proportion of imported intermediate input 

is still high. This study explores how an increase in NTMs imposed on imported 

intermediate input affects both labor productivity and profitability within the Indonesian 

manufacturing sector in 2010-2015. Thus, firm-level data of the NTMs on intermediate 

input were constructed. The estimated results provided evidence that increasing NTMs on 

imported intermediate input decreased both labor productivity and profit, suggesting policy 

improvements on NTMs imposed on imported intermediate input to reduce trade cost. 
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INTRODUCTION  

 

The non-tariff measures (NTMs) significantly increased as tariff decreased in Indonesia.  In 1989, MFN (Most 

Favoured Nations) tariff was 32.72%1 , which fell dramatically and reached 7.23% in 2015. On the other hand, 

the imposition of NTMs is more intensive on the imported product in Indonesia. In 2015, 767 NTMs were 

affecting 75.3% of products traded. This number considerably increased as it was only 20 NTMs in 1998. 

(UNCTAD, 2015). The increasing number of NTMs has occurred all over the world since the global financial 

crisis in 2008, as more and more countries use NTMs as protection tools to provide domestic jobs. (Cadot et al., 

2015).  

NTMs are policy measures, other than ordinary customs tariffs, that can potentially have an economic 

effect on international trade of goods, changing quantity traded, and prices (UNCTAD, 2013).  NTMs can have 

a price raising effect by creating an additional cost the so-called compliance cost or by restricting quantity 

supplied in the domestic market. In the form of product standards, NTMs can create some variable costs (such 

as laboratory sourcing costs) and fixed costs (such as upgrading costs of equipment/machinery and production 

processes to obtain certificates) (Verhoogen, 2008; Bustos, 2011). Meanwhile, in the form of non-automatic 

licensing, quota, government procurement, and local content, NTMs have the potential to increase the price by 

reducing imported quantity and competition (Fugazza, 2013; Baldwin, 1991 and Deardorff and Stern, 1997). 

The present paper attempts to measure the impact of NTMs on imported intermediate input on both the 

productivity and profitability of Indonesian manufacturing firms. 

This study is motivated by two strands of research. The first strand is the literature focusing on the 

impacts of NTMs on trade flows (Otsuki et al., 2001; Wilson et al., 2004; Anders and Caswell, 2007; Gebrehiwet 

et al., 2007; Disdier et al., 2008; Kee et al., 2009; Xiong and Beghin, 2014). The impact of NTMs on productivity 

can vary as a result of firm heterogeneity. Fontagne et al. (2015) concluded that the imposition of NTMs in the 

export destination country harms both the extensive and intensive margins of firms in France. However, Chen 

et al. (2008), Henson et al. (2011), and Otsuki (2011) found a positive effect of NTMs on exports from 

developing countries, especially exports from large firms. Most of the literature in firm data level analysis 

focuses on the impact of NTMs imposed by export destination countries. However, the effect of NTMs imposed 

by importing countries has not been thoroughly examined. 

The second strand is the analysis of the impacts of trade liberalization on firm productivity. There is 

strong evidence that firm productivity increased through trade liberalization on final and intermediate goods. 

The effect of trade liberalization on final goods was examined earlier (Pavenik, 2002; Trefler, 2004; Tybout et 

al., 1991; Levinsohn, 1993; Head and Ries, 1999).  Meanwhile, the linkage between productivity and 

liberalization on intermediate goods has been discussed afterward. Evidence shows that liberalization in input 

intermediate reduces production costs, and improves input quality and efficiency (Halpern et al., 2015; Bøler et 

al., 2015). Tariff liberalization on input intermediate significantly increased productivity compared to tariff 

liberalization on final goods. (Amiti and Konings, 2007; Topalova and Khandelwal, 2011 and Luong, 2011). 

Thus, an empirical analysis of the relationship between NTMs on input intermediate and productivity is 

necessary for a better understanding of the effects of trade liberalization on input intermediate. 

Building upon those two strands of the literature, this research attempts to estimate the effect of NTMs 

on imported intermediate in terms of productivity and profitability in the Indonesian manufacturing sector in 

2010 and 2015. The present paper provides two significant contributions.  First, this paper is the first study that 

examines the impact of NTMs on imported intermediate input to productivity and profitability to the best of our 

knowledge. The recent contribution provided by Navaretti et al. (2018) examined the impact of TBT in the EU 

on average productivity and the number of domestic firms at the industry level. Beghin et al. (2015) assessed 

the impact of public and private quality standards in food markets, international trade, and global supply chains 

in many works of literature.  Cadot and Gourdon (2016) estimated the impact of deep integration in regional 

trade agreements on the price rising effect of NTMs. The closest literature to the present study is research by 

Baghdadi et al. (2016), who examined the impact of NTMs on imported goods in Tunisia. However, that study 

did not accurately estimate the effect of NTMs on imported intermediate input. The effect of NTMs on input 

could be different between imported capital and intermediate input. In Indonesia, the studies on NTMs mostly 

focused on NTMs and final goods. Tristita and Panennungi (2018) estimated the impact of anti-dumping  

 
1 MFN rates are the highest (most restrictive) that WTO members charge one another. MFN tariff is obtained from simple mean for all 

products.  
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measures imposed in final goods on firm productivity. Marks (2017) measured the impact of NTMs on consumer 

goods on nominal and effective rates of protection. 

Second, this study uses a different methodology in data construction, particularly in quantifying NTMs 

of imported intermediate input at the firm level. It used intensity index (coverage ratio and frequency index) on 

imported intermediate input as a quantification method. The intensity index is commonly used in NTMs 

analysis. The difference in the intensity index in this study is that the index is calculated from imported 

intermediate input at the firm level. Data of imported intermediate input at a firm-level were constructed to 

calculate this index. In this study, imported intermediate inputs with the highest proportions cost were selected 

as the imported input for each firm.2  Other quantification methods such as Ad-Valorem Equivalents (AVEs) of 

NTMs (Kee et al., 2009; Cadot and Gourdon, 2016, Cadot et al., 2015) and the price gap or price comparison 

(Andriamananjara, 2004; Marks, 2017) could not be used in this study. AVEs are the most appropriate method 

to analyze the price effect of NTMs at the commodity level (HS code). Meanwhile, price gaps or price 

comparisons were used to measure the price gap between imported and domestic goods without differentiating 

whether or not the product is the final or intermediate goods.  

The manufacturing sector becomes the focus of this study since it gives the most significant contribution 

to GDP in Indonesia. However, the contribution and growth of this sector have continued to decline in the last 

decades. The Indonesian manufacturing sector still depends on imported intermediate input. More than 75% of 

Indonesia's imports are industrial intermediate inputs (BPS, 2017). 

By using the Indonesian manufacturing data (IBS) between 2010 and 2015, this study examines the effect 

of NTMs of imported intermediate input on firm performance, in particular for medium and large firms. The 

result of this study provides evidence that increasing NTMs on imported intermediate input is correlated with 

the decreasing of average labor productivity and profitability of the importing firms. These findings support the 

hypothesis in Melitz (2003) and Demidova and Rodriguez-Clare (2011) models. The result is different from 

Baghdadi et al. (2016), who found that NTMs increased labor productivity and profitability of small and medium 

firms.  

The rest of this study is organized as follows: Section 2 provides an analytical framework; section 3 

explains variable construction, data, and empirical strategy; section 4 discusses the result of the estimation, and 

chapter 5 presents the conclusion and implication while discussing future works. 

 

 

ANALYTICAL FRAMEWORK 

 

The relationship between NTMs imposed on imported intermediate input and firm productivity and profitability 

was explored using Melitz (2003) as a basic model. The latter model was modified by Demidova and Rodriguez-

Clare, then henceforth called DRC (2011). As the basic model, Melitz (2003) explained the existence of 

heterogeneous firm’s responses to trade liberalization. Melitz’s Framework explains the impact of trade 

liberalization, depending on the firm initial productivity (z). Liberalization provides gain and loss to some firms. 

In the equilibrium of a closed economy, there is a productivity cut-off (𝑧11
∗ )  as a cut-off point for any firm 

deciding to stay or exit the market. This productivity cut-off is derived from zero profit condition in free 

entry market setting (𝜋(𝑧11
∗ ) = 0). A firm with productivity (z) above the productivity cut-off (𝑧11

∗ ) will 

continue to operate whereas firm with productivity below (𝑧11
∗ ) losing profit and exiting the market. 

International trade creates productivity cut-off for exporter (𝑧12
∗ ) which is higher than productivity cut-off 

in the close economy or productivity cut-off of a domestic firm (𝑧11
∗ ). 

The trade liberalization in the form of a reduction in variable cost or iceberg trade cost (τ) increases 

productivity cut-off of the domestic firm (𝑧11
∗′  >  𝑧11

∗  ) and decreases productivity cut-off of exporters 

(𝑧12
∗′ < 𝑧12

∗ )3. A decline in productivity cut-off of exporter increases the number of the firm entering the 

export market. Meanwhile, an increase in productivity cut-off of domestic firms reduces the portion of 

domestic sales of all firms. Therefore, an increase in profit occurs only in the firm that could cover the loss 

of domestic sales with export sales, which are also the most productive ones. The exit of the least 

productive firms and increased market share of the most productive firms both contribute to the increase 

in average productivity. 

 
2 The average share cost of imported intermediate input in this study is 80%. 
3 As in Melitz (2003) productivity cut-offs for domestic production and for exporting move in the opposite directions. 
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The DRC model modified the Melitz model (2003) by introducing the set up for a small economy where 

price, number of firms, and productivity cut-off of trading partners are exogeneous. The DRC model assumes 

that there are 2 countries, home country=1 and foreign country=2. By using comparative statics and simple 

figure, the DRC explained in details how trade barriers on imported intermediate input imposed by the home 

country affect the equilibrium of   productivity cut-off of exporter (𝑧12
∗ ) and domestic wage (𝑤1).  

The equilibrium of the DRC model is determined by two conditions, namely competitiveness (cc) and 

trade balance (tb), as shown in the upper quadrant of figures 1 and 2. The cc curve is an upward sloping curve 

while the tb curve is downward sloping curve4.  According to cc, a higher wage reduces a country’s 

competitiveness, leading to an increase in the productivity cut-off for exporting. According to tb, an increase in 

the productivity cut-off for exporting leads to a decline in export and a trade deficit. The deficit must be 

counteracted by a decrease in the wage, increasing exports, and decreasing imports.  

The imposition of NTMs on imported intermediate input creates additional iceberg trade cost (τ) to firms 

and changes the equilibrium. The DRC explains that the mechanism of equilibrium changes differ between 

large and small economies. In the large economy, as shown in figure 1, the increase in variable cost of imported 

product (𝜏21) as the result of NTMs imposed by the home country shifts up both the cc and tb curves.5 As in 

the cc, the increase in trade barriers in the home country will discourage additional foreign entry and reduce 

competition on the foreign market. Hence, the wage at home must increase to keep firms with given productivity 

indifferent to selling on foreign markets. Meanwhile, the increase in trade barriers in home countries decrease 

imports in tb. Thus, the wage at home must increase to restore trade balance for a given exporting productivity 

cut-off at home.  

In a small economy, as shown in figure 2, the increase in iceberg trade cost (𝜏21) does not affect the cc 

curve. It only affects the tb. The tb increases and generates new equilibrium with higher productivity cut-off for 

exporter (𝑧12
∗ ) and domestic wage (𝑤1). In the small economy, the increase in productivity cut-off for 

exporters(𝑧12
∗ ) is unambiguous.  As in Melitz, the increase in productivity cut-off of exporter (𝑧12

∗′
> 𝑧12

∗ ) 

pushes out firms with productivity between 𝑧12
∗′  dan 𝑧12

∗  . It then reduces average productivity and increases 

domestic wage. As in Melitz (2003), the profit change (∆π(z)) is an increasing function of the firm’s 

productivity level (z), so that the average profit will also decrease. In this study, the hypothesis of the 

relationship between NTMs, productivity, profitability explained in those theoretical models were tested 

using an empirical model.   

 

 
Figure 1 Comparative Statics of the trade-restriction rise in Large Economy (in Augier et al., 2014) 

 

 

 

 

 

 

 
4 See mathematical proof in DRC’S appendix 
5 As in appendix: cc equations : 𝑧12

∗ =  ℎ12(𝜏12 , 𝑤1)Ϛ11 [ℎ21(
𝜏21 

𝜏11 
, 𝑤1)Ϛ11 (𝑧12

∗ )]  

Tb equations : 𝐽1(𝑧12
∗ ) + 1 − 𝐺1(𝑧12

∗ ) =
𝑀2

𝑀1
 
𝑓21 

𝑓12
 𝑤1

−1  {𝐽2 [ℎ21  (
𝜏21 

𝜏11 
, 𝑤1) Ϛ11 (𝑧12

∗ )] +  1 − 𝐺2 [ℎ21  (
𝜏21 

𝜏11 
, 𝑤1) Ϛ11 (𝑧12

∗ )]} 
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Figure 2 Comparative Statics of the trade-restriction rise in the small economy (in Augier et al., 2014) 

 

 

RESEARCH METHODOLOGY 

 

Variable Construction  

The present study used NTMs on imported intermediate input as the primary explanatory variable. NTMs on 

imported intermediate input were quantified into two indicators, namely coverage ratio (CR) of NTMs and 

frequency index (FI) of NTMs. The imported input covered in this study was the imported raw material input. 

Imported capital was not included in this study.  

Imported intermediate input data at HS level was constructed for each firm to examine the relationship 

of NTMs on imported intermediate input at the firm level. However, the data of imported intermediate input at 

firm level were not yet available at the HS code level. Therefore, the data were constructed using a survey of 

raw material as a part of the Indonesian Manufacturing Survey (IBS). There was a need to code the data from 

the survey at the HS-4 level following Indonesia’s Harmonized System (HS) 2017. 

Furthermore, a selection of imported intermediate input was conducted as one firm can import more than 

one product or raw material. In this selection, only the highest proportions of imported raw material were chosen. 

This method resulted in an average share cost representing 80% of the total imported cost. This proportion was 

sufficient in describing all imported input intermediate of each firm.  After obtaining the imported intermediate 

data in HS code for each firm, the CR and FI of imported intermediate input of each firm were calculated.  

Mathematically, the coverage ratio of NTMs on imported intermediate input is defined as the share of 

the imported intermediate product’s value that is affected by at least 1 NTMs, formulated as follow:  

 

𝐶𝑅 =  [
∑ 𝐷𝑖𝑉𝑖

∑ 𝑉𝑖

]  𝑥 100 (1) 

 

where 𝐷𝑖  is a dummy variable, 1 represents an imported intermediate input i subject to NTMs, 0 otherwise and  

𝑉𝑖 is the value of imports in imported intermediate input i, calculated at HS-4 level. Meanwhile, the frequency 

index of NTMs on imported intermediate input is defined as the percentage of the imported intermediate product 

affected by at least one NTM. It is computed as: 

 

𝐹𝐼 =  [
∑ 𝐷𝑖𝑀𝑖

∑ 𝑀𝑖

] 𝑥 100 (2) 

 

where 𝐷𝑖  is a dummy variable reflecting the presence of one or more NTMs on imported intermediate products 

at HS 4 level. 𝑀𝑖  is a dummy that indicates whether or not there are imports of intermediate product i. The 

value of CR and FI is between 0-100. The difference between CR and FI is the previous measure the importance 

of NTMs on overall import value. Meanwhile, the later only measures the presence of NTMs on tariff lines 6.  

 
6 The difference between CR and FI can be illustrated as follows.  Assume firm A imported raw material input HS code 1207 (Other oil 

seeds and oleaginous fruits). This HS code consist of 10 tariff lines of 6 digit HS. If 5 from 10 tariff lines are affected by minimum 1 NTMs, 
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The present study used NTMs data from the UNCTAD database published in TRAINS. These NTMs 

data were gathered from the country’s official regulation. In this study, all NTMs imposed by the government 

of Indonesia on imported products (HS-6 level) from all countries were used. The number of NTMs in the 

affected product is the aggregation of bilateral, regional, or unilateral NTMs imposed by the government of 

Indonesia. Therefore, one product can be affected by more than 1 NTMs. 

This study also included output tariff and input tariff as control variables. Output tariff from simple 

average MFN tariff imposed on the output of industry (ISIC-3 level) was constructed. To construct this tariff, 

MFN tariff data were converted from commodity code level (HS code) into 3-digit Indonesian ISIC code (KBLI) 

using the Indonesian Raw Commodity Classification (2010) published by Bureau of Statistics (BPS). 

Meanwhile, input tariff is a product-level tariff (HS-4) constructed from the simple average MFN tariff of the 

largest proportion of imported input intermediate7 

Herfindahl Hirschman Index (HHI), as market concentration variable, is defined as the sum of squared 

market share in each three-digit sector (ISIC-3)8. The real effective exchange rate (REER) is the weighted 

average of Indonesia’s currency concerning an index or basket of other major currencies. The weights are 

determined by comparing the relative trade balance of Indonesia’s currency against each country within the 

index.  Capital per labor was calculated from capital stock9 divided by the total labor. The age of firms was 

considered as the age at which the company started its first year of operation. The dummy of large firms is 

included in this study. A large firm is defined as a firm employing more than 100 people (following the 

classification of Ministry of Industry, Government of Indonesia). The 2012 dummy was included to control 

export shocks in 2012, where 1 was for the year 2012, 0 if otherwise.  In 2012, Indonesia’s merchandise export 

reduced significantly as the impact of a global demand shock, particularly in China, the European Union, and 

Japan.   

 

Data  

This study used the unbalanced panel of Indonesian firms importing intermediate raw material in 2010-2015. 

Firm data were obtained from the Indonesian Manufacturing Survey (IBS) published by the Indonesian Bureau 

of Statistics (BPS). IBS covered medium and large firms and provided information on revenue, number of 

workers, capital spending, age, labor spending, the value of imported raw materials of medium and large firms. 

Imported raw material data at the firm level were obtained from surveys of raw materials (unpublished data) as 

part of IBS surveys. NTMs data were gathered from TRAINS, the UNCTAD database on Non-Tariff 

Measures10. The data on the import value of affected NTMs products were retrieved from UN COMTRADE. 

MFN tariff was obtained from the tariff dataset published by the WTO. The real effective exchange rate (REER) 

was extracted from the Bank of International Settlements (BIS) dataset. 

 

Empirical Strategy 

The empirical model in this study was defined as follows: 

 

𝑦𝑖,𝑡 =  𝛼0 +  𝛽1𝑁𝑇𝑀𝑠𝑠,𝑡 +   𝛽2 𝑡𝑎𝑟𝑖𝑓𝑓_𝑜𝑢𝑡 𝑘,𝑡  +  𝛽3𝑡𝑎𝑟𝑖𝑓𝑓_𝑖𝑛𝑠,𝑡  +  𝛽4𝑎𝑔𝑒𝑖,𝑡 +  𝛽5 𝐻𝐻𝐼𝑘,𝑡 + + 𝛽6𝑅𝐸𝐸𝑅𝑡

+  𝛽7ln (
𝑐𝑎𝑝

𝑙𝑎𝑏𝑜𝑟
)𝑖𝑡 + 𝛽8𝑑𝑢𝑚𝑚𝑦_𝑙𝑎𝑟𝑔𝑒𝑖𝑡 +  𝛽9𝑑𝑢𝑚𝑚𝑦_2012 +  ԑ𝑖𝑡 

(3) 

 

where i, s, k, and t stand respectively for a firm, product (HS-4), sector (ISIC-3), and time. As dependent 

variables, 𝑦𝑖,𝑡, (i) labor productivity (in logarithm) or value-added per labor was used and defined as the 

difference between real output and real intermediate inputs divided by total employment11. (ii) profitability (in  

 
the FI is 50. Coverage ratio is calculated from the share of import value of affected tariff lines. If import value of 5 tariff lines is 60 percent 

from total import value, then coverage ratio is 60. 

One drawback of the coverage ratio, or any other weighed average, arises from the likely endogeneity of the weights, the fact that imports 
are dependent on NTMs. (Fugazza, 2013) 
7 In Amiti and Konings (2007) tariff input was constructed by using weighted average of tariff MFN. The weight is the proportion of 

imported input to total imported input. In this study, we use MFN tariff of the highest share cost among imported intermediate.  
8 HHI is compute as : 𝐻𝐻𝐼 =  ∑ (𝑆𝑖)2𝑛

𝑖=1  where 𝑆𝑖 is the market of firm i, and there are n firms in industry.  
9 Capital stock is obtained by adding the value of building, machinery, vehicles which deflated by Wholesale Price Index (WPI) and the 
value of land deflate by PDB deflator  
10 Data available at https://trains.unctad.org/ 
11 Value added per worker is defined as:  ((total revenue divided by producer index) – (spending on intermediate input divided by Wholesale 
Price Index (WPI)) divided by total labor. Labor productivity was also proposed as a proxy for productivity in Trefler (2004), Schmitz 

(2005), Lileeva and Trefler (2010), Iacovone (2012), Fernandes and Paunov (2013), Chen and Steinwender (2017) 
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logarithm) is defined as the real operating profit obtained from the firm revenue deflated by the WPI sector 

(ISIC-3) minus total spending on material input and labor deflated by the WPI sector (ISIC-3) and inflation rate, 

respectively.  

 As the main control variable, indicators of NTMs (𝑁𝑇𝑀𝑠𝑠,𝑡) were included as discussed in variable 

construction: (i) Coverage ratio of NTMs (ii) Frequency ratio of NTMs. As explained in the DRC model, the 

relationship between NTMs on imported intermediate input with labor productivity and profitability was 

expected to be negative.  

As other control variables, output tariff (𝑡𝑎𝑟𝑖𝑓𝑓_𝑜𝑢𝑡 𝑘,𝑡) and input tariff (𝑡𝑎𝑟𝑖𝑓𝑓_𝑖𝑛𝑠,𝑡) were also 

included. Both tariffs were expected to have a negative relationship with productivity. The increasing rate of 

output tariff reduced productivity through the decrease in international competition in the final goods market. 

Meanwhile, the increasing rate of input tariff reduced productivity through the decreasing access, quality, and 

variety of imported intermediate input. The age of firm as number of years in operation was included ( 𝑎𝑔𝑒𝑖,𝑡) 

to control firm characteristics. The relationship between age and productivity was expected to be positive. The 

relationship between age and profitability is also likely to be positive (Coad et al., 2013 and Baldwin et al., 

2002). Variable capital per worker ( 
𝑐𝑎𝑝

𝑙𝑎𝑏𝑜𝑟𝑖,𝑡
) was included to control whether or not capital deepening affects 

labor productivity. As in Amiti dan Konings (2007), the relationship between capital per labor and productivity 

is expected to be positive.  

The increase in real efficiency causes the increase in productivity. Gains from real efficiency can be 

raised from mark-up. Herfindahl Index (𝐻𝐻𝐼𝑘,𝑡) as a measurement for market concentration was included to 

control mark-up. The hypothesis is the more concentrated sector (higher HHI), the higher mark-up, and the 

lower the productivity. Dummy of firm size (𝑑𝑢𝑚𝑚𝑦_𝑙𝑎𝑟𝑔𝑒𝑖𝑡) was included as follows, 1 for a firm with more 

than 100 labors, and 0 otherwise. REER and dummy_2012 variables were included to control macroeconomic 

condition.  The firm-fixed effect was used to control time-invariant omitted variables for unobserved 

heterogeneity in firm-level productivity and profit.  

 

  

RESULT AND DISCUSSION 

 

Descriptive Statistics   

Figure 3 shows the distribution of imported input intermediate. The highest proportion of imported materials 

were chemicals products (21.10%), plastics and rubber (13.92%), textile products (12.37), and metals (12.94%). 

In 2010-2015, there were 7 types of NTMs imposed in Indonesia. The objective and description of those NTMs 

are shown in table 1.   

 

 
Figure 3 The Composition of Imported Intermediate Input by Products Group 
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Table 1 Types of NTMs imposed in Indonesia, 2010-2015 
Type of NTMs Description   

Chapter A (SPS) Sanitary and phytosanitary measures; these measures aim to protect health and prevent diseases 

in humans and animals. These NTMs include restrictions on ingredients and residues in food, 

labeling, certification, testing for SPS purposes, and quarantine. 

Chapter B (TBT) Technical Barriers to Trade, these measures aim to protect consumer’s safety and environment 

sustainability. These NTMs includes product standard, quality requirement, certification, and 

testing for TBT purposes, transport and storage regulation, product identity requirement.  

Chapter C  

(pre-shipment inspection) 

Measures aim to ensure the quality, quantity, and price of goods before being imported into 

Indonesia. These NTMs include pre-shipment inspection and requirements to pass through 

specified ports of customs 

Chapter E 

(Quantitative Restrictions) 

Measures restricting the number of imports from a different or a specific supplier. These NTMs 

include non-automatic licensing that is not included in the SPS and TBs and quotas. 

Chapter F 

(Fees) 

Fees imposed on imported goods other than tariffs. These NTMs includes consumption taxes 

and excise taxes 

Chapter H (Competition) Measures granting exclusive rights for certain economic activities. These NTMs include giving 

an exclusive right to State-trading enterprises to import goods. 

Chapter I (Local Content) Measures deals with trade-related investment measures. These NTMs includes the local content 

requirement. 

Source: UNCTAD (2013)  

 

There were 62 NTMs repealed out of 767 NTMs throughout the study period. These NTMs were 

excluded on year repealed to ensure the validity of data. Table 2 summarizes the proportion of NTMs on 

imported intermediate input by type and affected products which were forcefully imposed until 2015. 

The types of NTMs mostly imposed were TBT, SPS, and quantity restriction, with 55.73%, 22.89%, and 

11.30%, respectively. In terms of the affected product, the most imposed NTMs were SPS (37.51%), TBT 

(24.62%), and quantity restriction (17.73%). Descriptive statistics of all variables in the present study are 

summarized in table 3. The average coverage ratio of NTMs on imported intermediate input was 48.68, while 

the average frequency index of NTMs on imported intermediate input was 40.57. There were 13,689 

observations from a sample of 4,016 importing firms within six-years. 

 

Table 2 The Proportion of NTMs by type and affected Products 
NTMs type % total NTMs %total affected products 

Chapter A (SPS) 22.89% 37.51% 

Chapter B (TBT) 55.73% 24.62% 

Chapter C (Pre-shipment Inspection) 7.98% 16.33% 

Chapter E (quantity restriction) 11.30% 17.73% 

Chapter F (fees) 1.20% 3.20% 

Chapter H (competition) 0.75% 0.52% 

Chapter I (local content) 0.15% 0.09% 

Total 100% 100% 

Source: Authors’ calculations based on the UNCTAD database (2015) 

 

Table 3 Descriptive Statistics  
variable mean std.dev max min observation 

ln (labor_productivity)  9.01 1.06 10.07 0 13689 

ln(profit) 8.49 1 9.50 0 13689 

cov_ratio 48.68 46.11 100 0 13689 

freq_index 40.57 45.84 100 0 13689 

tariff_out 8.87 5.84 106.97 0.31 13689 

tariff_in 6.48 6.02 150 0 13689 

age 21.16 12.45 105 1 13689 

reer 93.37 5.14 100 87.11 13689 

hhi 1013.55 1178.05 10000 85.03 13689 

ln(cap/labor) 4.79 4 9.01 0 13689 

large 0.43 0.49 1 0 13689 

 

Figure 4 shows that labor productivity and profit decreased in the sampling period. Labor productivity 

decreased by 0.68%, while profit declined by 5.35 % over the sampling period. Both labor productivity and 

profit reduced significantly in 2012 as the consequence of export shock. The decrease in economic growths in 

China, the EU, and Japan reduced the demand for Indonesia’s export.  
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Figure 4. Average Labor Productivity and Profits (in logarithm) 

Source: Authors’ calculations from the Indonesian Manufacturing Survey (IBS). 

 

 

ESTIMATION RESULTS AND DISCUSSION 

 

In this study, the coefficient of interests is the coverage ratio and frequency ratio of NTMs. The fixed effect 

panel analysis was used to capture firm specific. The Hausman test suggested that the fixed effect panel is more 

appropriate.  As shown in Table 4, the coverage ratio of NTMs (cov_ratio) has a significant negative correlation 

with both labor productivity and profit. This result indicates that the higher the share of imported intermediate 

input affected by NTMs, the lower the average labor productivity and profit. Table 5 shows a similar effect from 

the estimation with the frequency index of NTMs. The frequency index of NTMs (freq_index) has a significant 

negative correlation with both labor productivity and profit. It indicates that the higher proportion of tariff lines 

of imported intermediate input affected by NTMs, the lower average labor productivity and profit. The 

coefficient estimation of coverage ratio and frequency ratio was higher in the model without tariff (Table 4 and 

5, column 1). However, the sign of coefficient did not change when tariffs were included.  

Those results confirmed that the hypothesis on Melitz (2003) and DRC (2011) models were empirically 

proven. Increasing in iceberg trade cost as the result of NTMs on imported intermediate input, increased trade 

balance but kept the competitiveness curve unchanged. This change shifts equilibrium to the new equilibrium 

with higher exporter productivity cut-off. The higher the exporter productivity cut-off, the lower the average 

productivity. As in Melitz (2003), profit is an increasing function of productivity. Therefore, a decrease in 

average productivity also decreases the average profit.   

 

Table 4 Regression Results Using Coverage Ratio of NTMs 
Dependent 
variable: 

Ln labor_productivity Ln profit 
[1] [2] [3] [4] 

cov_ratio -0.0001**   -0.0001*  -0.0002*** -0.0002*** 

  (-2.14)    (-1.72)    (-3.89)    (-3.49)    
tariff_out   -0.0001**     -0.0008**  

    (-2.52)      (-2.13)    

tariff_in   -0.0002**     -0.0002**   
    (-2.13)      (-1.98)    

age 0.0020***  0.0019*** 0.0036*** 0.0035*** 

  (2.96)    (2.88)    (5.67)    (5.61)    
reer 0.0429*** 0.0443*** -0.0138**  -0.0127**   

  (6.61)    (6.81)    (-2.24)    (-2.05)    

hhi -0.0001    -0.0001     -0.0005***  -0.0004*** 
  (-0.76)    (-0.59)    (-3.08)    (-2.92)    

ln(cap/labor) 0.0000*   0.0000*    0.0000*** 0.0000*** 

  (1.91)    (1.89)    (3.41)    (3.40)    
large 0.0201    0.0186    0.1010**   0.0997**   

  (0.42)    (0.39)    (2.21)    (2.19)    

dummy_2012 -0.8930*** -0.8910*** -0.9680*** -0.9670*** 
  (-32.27)    (-32.23)    (-36.86)    (-36.82)    

Observations 13689 13689 13689 13689 

R-Squared 0.1098 0.1108  0.1728 0.1736   

Notes: t statistics in parentheses * p<0.10. ** p<0.05. *** p<0.01 
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Table 5 Regression Results Using Frequency Index of NTMs 
Dependent variable: Ln labor_productivity Ln profit 

[1] [2] [3] [4] 

freq_ratio -0.0034*** -0.0031*** -0.0030*** -0.0026***  
  (-3.75)    (-3.35)    (-3.44)    (-3.05)    

tariff_out   -0.0009**     -0.0008**   

    (-2.41)      (-2.11)    
tariff_in   -0.0002**     -0.0002**   

    (-1.98)      (-2.09)    

age 0.0020***  0.0019***  0.0036*** 0.0036*** 
  (2.96)    (2.89)    (5.71)    (5.63)    

reer 0.0419*** 0.0432*** -0.0144**  -0.0132**   

  (6.44)    (6.64)    (-2.34)    (-2.13)    
hhi -0.0001    -0.0001    -0.0005*** -0.0005***  

  (-0.89)    (-0.71)    (-3.18)    (-3.02)    

ln(cap/labor) 0.0000**   0.0000**   0.0000*** 0.0000*** 
  (1.99)    (1.97)    (3.52)    (3.50)    

large 0.0193    0.0180    0.1010**   0.0995** 

  (0.40)    (0.38)    (2.21)    (2.18)    
dummy_2012 -0.8900*** -0.8880*** -0.9660*** -0.9650*** 

  (-32.16)    (-32.13)    (-36.75)    (-36.72)    

Observations 13689 13689 13689 13689 
R-Squared 0.1106 0.1116  0.1725 0.1733   

Notes: t statistics in parentheses * p<0.10. ** p<0.05. *** p<0.01 

 

As shown in Tables 4 and 5, the estimation result of the coefficient of other explanatory variables using 

coverage ratio and frequency index was quite similar. Output tariff (tariff_out) and input tariff (tariff_in) had a 

significant negative correlation with average labor productivity and average profit. The decrease in the rate of 

output tariff, as a result of liberalization, increases productivity through the increase of international competition 

in the final goods market. Meanwhile, the decrease in the rate of input tariff increases productivity through the 

increased access, quality, and variety of imported intermediate inputs.  

Age had a significant positive correlation with average labor productivity and profit, indicating that the 

longer the firm operates in the market, the higher both productivity and profit. According to Coad et al. (2013), 

older firms can convert sales growth into subsequent growth of profits and productivity. HHI as a market 

concentration variable has a significant negative correlation with average profit but does not have a significant 

relationship with labor productivity. The higher market concentration, the higher ability to mark-up price, 

leading to a decrease in average profit.   

Capital per labor has a significant positive correlation between average labor productivity and profit. The 

higher the capital per labor, the higher productivity and profit, indicating capital deepening affecting labor 

productivity. Dummy large does not have a significant relationship with labor productivity but has a significant 

positive relationship with profit. Large firms can make more enormous profits.   

REER had a significant positive correlation with labor productivity but had a significant negative 

correlation with profit. Increased in REER, imported input intermediate becomes cheaper, reducing import cost 

and productivity cut-off of the exporter and increasing average labor productivity. However, export became 

more expensive, reducing profit. Dummy 2012 had a significant negative correlation with labor productivity 

and profit, confirming that labor productivity and profit were significantly lower in 2012 compared to other 

years as a result of export shock.  

 

 

CONCLUSION 

 

These estimated results supported the theoretical prediction about the impact of NTMs on both productivity and 

profit, as in Melitz (2013) and DRC (2011). Using importing firm data on the manufacturing sector in 2010-

2015, the present study provided evidence that the imposition of NTMs on imported intermediate input lower 

aggregated productivity and profit. The higher the coverage and frequency ratios of NTMs imposed on imported 

intermediate input, the lower averages productivity, and profit. This result suggests a policy to improve NTMs, 

particularly those imposed on imported intermediate input. Imported input has proven to have a positive effect 

on productivity (Halpern et al., 2015), therefore reducing trade cost arising from the NTMs imposition on 

imported input increase productivity. Not all NTMs can be removed since some NTMs protect the consumer 

(safety and health).  
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The results of this study differed to those of Baghdadi et al. (2016), which found a positive impact of 

NTMs on productivity and profit for small and medium enterprises in Tunisia. However, the results were similar 

to Navaretti et al. (2018), who found a negative impact of NTMs (TBT measure) on the average productivity of 

small firms in the European Union (EU).  

There are some limitations to this empirical study. First, due to limited imported intermediate input data, 

the coverage and frequency ratios of NTMs were calculated at the HS-4 level. Analysis with a higher digit of 

HS (six digit or more) will provide better results. Second, this study focused on the impact of NTMs on imported 

intermediate input on domestic firms without considering NTMs harmonization.  Further analysis is required to 

measure the impact of NTMs harmonization on productivity and profitability to provide more comprehensive 

results. Recent literature revealed that the effects of NTMs harmonization are similar to those of tariff 

liberalization. However, that analysis was not included in this research because of the limitation of information 

about products affected by NTMs harmonization in Indonesia. 

 

 

REFERENCES 

 

Amiti, M. and Konings, J. (2007) ‘Trade Liberalization, Intermediate Inputs, and Productivity: Evidence from 

Indonesia’. American Economic Review.97 pp.1611–38. 

Anders, S. and Caswell. J. (2009) ‘Standards as Barriers Versus Standards as Catalysts: Assessing the Impact Of 

HACCP Implementation on U.S. Seafood Imports’ American Journal of Agricultural Economics. 91(2) pp.310–

32. 

Andriamananjara S., Dean, J. M., Feinberg, R., Ferrantino, M. J., Ludema, R. and Tsigas, M. (2004) ‘The Effects of 

Non-Tariff Measures on Prices, Trade and Welfare: CGE Implementation of Policy-Based Price Comparisons’. 

working paper ITC No. 2004-04. 

Augier, P., Cadot, O and Dovis, M. (2014) ‘NTM harmonization, profits, and productivity: Firm level evidence from 

Morocco’. NCCR trade working paper No.24, May. 

Baghdadi, L., Kheder, S. B. and Arouri, H. (2016) ‘Impact of Non-Tariff Measures on SMEs in Tunisia’. ITC Working 

Paper Series, October. 

Baldwin E. R. (1991) ‘Measuring Non-tariff Trade Policies’. in: Melo. J and Sapir. A. (Ed), Trade Theory and 

Economic Reform. Basil Blockwell, Oxford. 

Baldwin, J. R., Jarmin, R. and Tang, J. (2002) ‘The Trend to Smaller Producers in Manufacturing: A Canada/U.S. 

Comparison’. Economic Analysis Research Paper Series. No. 3. Statistics Canada 

Bøler, E. A., Moxnes, A. and Ulltveit-Moe, K. H. (2015) ‘R&D, International Sourcing and the Joint Impact on Firm 

Performance’. American Economic Review. 105(12) pp. 3704-3739. 

Bustos, P. (2011) ‘Trade Liberalization, Exports, and Technology Upgrading: Evidence on the Impact of 

MERCOSUR on Argentinian Firms’. American Economic Review.101 pp.304-340. 

Cadot, O. and Gourdon, J. (2014) ‘Assessing the price-raising effect of non-tariff measures in Africa’. Journal of 

African Economies. 23(4) pp. 425–463. 

Cadot, O., Munadi, E. and Ing, L. Y. (2015) ‘Non-tarif Measures in ASEAN: The Way Forward’. Asian Economic 

Papers. 14(1) pp. 35 –70. 

Chen, C. and Steinwender, C. (2017) ‘Import Competition, Heterogeneous Preferences of Managers, and 

Productivity’. NBER Working Paper No. 25539, February. 

Chen, M. X., Wilson, J. and Otsuki, T. (2008) ‘Standards and export decisions: Firm-level evidence from developing 

countries’. The Journal of International Trade and Economic Development. 17(4) pp.501–523. 

Coad, A., Segarra, A. and Teruel, M. (2013) ‘Like milk or wine: Does firm performance improve with age?’. 

Structural Change and Economic Dynamics. 24(2013) pp. 173– 189. 

Deardorff, V. and Stern, R. (1997) ‘Measurement of non-tariff barriers’. Economics Department Working Papers No. 

179. Organization for Economic Cooperation and Development. 

Demidova, S. and Rodriguez-Clare, A. (2011). ‘The Simple Analytics of the Melitz Model in a Small Open Economy’. 

NBER working paper No.17521. 

Disdier, A. C., Fontagn´e, L. and Mimouni, M.(2008) ‘The impact of regulations on Agricultural Trade: Evidence 

from the SPS and TBT Agreements’. American Journal of Agricultural Economics. 90(2) pp.336–350. 



200 

 

International Journal of Economics and Management 
 

 

Fernandes, A. M. and Paunov, C. (2013) ‘Does trade stimulate product quality upgrading?’. Canadian Journal of 

Economics. 46(4) pp.1232–1264. 

Fontagn´e, L., Orefice, G., Piermartini, R. and Rocha, N. (2015) ‘Product standards and margins of trade: Firm-level 

evidence’. Journal of International Economics. 97(1) pp. 29–44. 

Fugazza M. (2013) ‘The Economics Behind Non-Tariff Measures: The Theoretical Insights and Empirical Evidence’. 

policy issues in international trade and commodities No.57, UNCTAD, Geneva.  

Gebrehiwet, Y., Ngqangweni, S. and Kirsten, J. F. (2007) ‘Quantifying the trade effect of sanitary and phytosanitary 

regulations of OECD countries on South African food exports’. Agrekon. 46(1) pp.23–39. 

Halpern, M. K. and Szeidl, A. (2015) ‘Imported Inputs and Productivity’. American Economic Review. 105(12) pp. 

3660–3703.  

Head, C. K. and Ries, J. (1999) ‘Rationalization Effects of Tarif Reductions’. Journal of International Economics. 

47(2) pp. 295-320. 

Henson, S., Masakure, O. and Cranfield, J. (2011) ‘Do Fresh Produce Exporters In Sub-Saharan Africa Benefit From 

Global Gap Certification?’. World Development. 39(3) pp.375 – 386. 

Iacovone, L. (2012) ‘The Better You are the Stronger It Makes You: Evidence on the Asymmetric Impact of 

Liberalization’. Journal of Development Economics. 99(2) pp. 474–485. 

Kee, H.L., Nicita, A. and Olarreaga M. (2009) ‘Estimating trade restrictiveness indices’. Economic Journal, Royal 

Economic Society. 119(534) pp.172–199. 

Levinsohn, J. (1993) ‘Testing the Imports as-Market-Discipline Hypothesis’. Journal of International Economics. 

35(1-2) pp.1-22. 

Lileeva, A. and Trefler, D. (2010) ‘Improved Access to Foreign Markets Raises Plant-Level Productivity for Some 

Plants’. The Quarterly Journal of Economics. 125(3) pp.1051–1099. 

Luong, T. A. (2011) ‘The Impact of Input and Output Tariffs on Firms’ Productivity: Theory and Evidence’. Review 

of International Economics. 19(5) pp.821–835.  

Marks, S. V. (2017) ‘Non-Tarif Trade Regulations in Indonesia: Nominal and Effective Rates of Protection’. Bulletin 

of Indonesian Economic Studies. 53, pp.333-357. 

Melitz, M. (2003) ‘The Impact of Trade on Intra-industry Reallocations and Aggregate Industry Productivity’. 

Econometrica. 71 pp.1695–725. 

Navaretti, G. B., Felice, G., Forlani, E. and Garella, P. (2018) ‘Non-tariff measures and competitiveness’, working 

papers centro studi luca d’agliano development studies, September.  

Otsuki, T. (2011) ‘Effect of International Standards Certification on Firm-Level Exports: An Imposition of the Control 

Function Approach’. OSIPP Discussion Paper 11E005, Osaka School of International Public Policy, Osaka 

University 

Otsuki, T., Wilson, J. S. and Sewadeh, M. (2001) ‘A race to the top? A case study of food safety standards and African 

exports’. policy research working paper series No. 2563, World Bank. 

Pavcnik, N. (2002) ‘Trade liberalization, exit, and productivity improvements: evidence from Chilean plants’. Review 

of Economic Studies. 69(1) pp. 245–76. 

Schmitz, J. and James, A. (2005) ‘What determines productivity? Lessons from the dramatic recovery of the US and 

Canadian iron ore industries following their early 1980s crisis’. Journal of Political Economy. 113(3) pp. 582–

625. 

Topalova, P. and Khandelwal, A. (2011) ‘Trade Liberalization and Frm Productivity: The Case of India’. Review of 

Economics and Statistics. 93(3) pp. 995–1009. 

Tristita, D. K. N. and Panennungi, M. A. (2018) ‘Anti-Dumping Policy and Heterogeneity Responses on the 

Productivity of Domestic Import-Competing Firms: Evidence from Indonesia’. International Journal of 

Economics and Management. 12 pp. 245-257. 

Tybout, J., de Melo, J. and Corbo, V. (1991) ‘The Effects of Trade Reforms on Scale and Technical Efficiency: New 

Evi dence from Chile’. Journal of International Economics. 31(3-4) pp.231-50. 

UNCTAD (2013) ‘Classification of Non-Tarif Measures February 2012 Version’, New York and Geneva.  

UNCTAD (2015) ‘TRAINS: Non-Tariff Measures (NTMs) based on official regulations’, available at: http://asean.i-

tip.org/(accessed 16 September 2018). 

 



201 

 

Non-Tariff Measures on Imported Intermediate Input 
 

 

Verhoogen, E. (2008) ‘Trade, Quality Upgrading, and Wage Inequality in the Mexican Manufacturing Sector’. 

Quarterly Journal of Economics. 123 pp. 489–529. 

Wilson, J. S., Otsuki, T. dan Majumdsar, B. (2003) ‘Balancing food safety and risk: do drug residue limits affect 

international trade in beef’. Journal of International Trade & Economic Development. 12(4) pp.377–402. 

Xiong, B. and Beghin, J. (2014) ‘Disentangling Demand-Enhancing And Trade-Cost Effects Of Maximum Residue 

Regulations’. Economic Inquiry. 52(3) pp.1190–1203. 

 


