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Abstract: This paper examines nonlinearity and asymmetry in tariff pass-through (TPT) to trade prices 

at a product-level. In particular, by decomposing those prices into the quality component and the rest 

(quality-adjusted prices), we investigate whether each of the two components reacts to changes in tariff 

rates linearly or nonlinearly, and how differently it responds to the increase and decrease in tariff rates. 

For this analysis, we explore the change of most favored nation (MFN) rates in Indonesia because 

Indonesia not only reduced MFN rates for a significant number of products but also raised those rates 

for a large number of other products in 2010. As a result, we find clear nonlinearity in the effect of 

MFN rates on the product quality but not in the TPT to quality-adjusted prices. Regarding asymmetry, 

we show that quality-adjusted prices increase when MFN rates decline but do not change when these 

rates rise. Also, the product quality falls with a decline of MFN rates but does not respond to a rise of 

these rates. 
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1. Introduction 

     Changes in tariff rates affect trade prices. Due to the proliferation of trade 

liberalization in the world in the 2000s, tariff rates have drastically changed, falling 

dramatically in some cases. Such a change affects trade prices through various channels. 

If the markup and marginal cost are exogenous, changes in tariff rates may lead to parallel 

changes in (tariff inclusive-) consumer prices. However, if firms adjust their prices 

through changing markup and marginal cost when tariff rates change, it is not clear 

whether consumer prices react to changes in tariff rates in the same direction. Such an 
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effect of tariff rates on trade prices has received attention as “tariff pass-through (TPT).” 

Obviously, the direction and magnitude of TPT are important elements to consider the 

effect of tariff changes on national welfare. 

Several studies have quantified the TPT. An early pioneering empirical work on 

this issue is Feenstra (1989), who found the same magnitude of TPT and exchange rate 

pass-through (ERPT) into U.S. import prices from Japan in the long-run. A similar 

analysis was conducted for India’s trade liberalization in the 1990s by Mallick and 

Marques (2007). While these studies have focused on the effect of most favoured nation 

(MFN) rates, several studies have examined the effect of preferential tariff rates such as 

regional trade agreement (RTA) rates. Examples include the studies by Cadot et al. (2005), 

Olarreaga and Ozden (2005), Ozden and Sharma (2006), and Cirera (2014). Furthermore, 

while all the above studies have analyzed the issue at a product level, some studies have 

examined firm-level TPT. For example, Gorg et al. (2016) examined TPT for Hungarian 

exports at the firm level but did not find significant TPT. Also, Ludema and Yu (2016) 

investigated firm-level TPT in U.S. exports.1 

Our focus is nonlinearity and asymmetry in TPT. Especially, this paper is the first 

to highlight asymmetric TPT, that is, how differently the fall and rise in tariff rates affect 

trade prices. For this, we employ product-level import data for Indonesia. One unique 

feature of the trade policy in Indonesia is the absolute rise in MFN rates in 2010, as shown 

in Section 2. To protect domestic industry, the Indonesian government promulgated the 

Minister of Finance Decree on December 22, 2010, and raised MFN rates for more than 

1,000 tariff-line products. With the global trend of the 2000s being trade liberalization, or 

the reduction in tariff rates, the above-mentioned studies have examined the effect of tariff 

reduction on trade prices. Indeed, Indonesia too reduced MFN rates for a number of 

products in 2010. Nevertheless, we also observe a rise in tariff rates for a significant 

number of products in Indonesia. Such a significant tariff rise has been rare in recent years 

and offers a good opportunity to examine how trade prices are affected by a fall or a rise 

in tariff rates. Another interesting feature is that such tariff increases for some products 

occur in terms of a shift from ad valorem to specific rates. Therefore, we can examine 

whether the introduction of specific rates has an additional impact on trade prices by 

controlling for the magnitude of ad valorem equivalent level of specific rates. 

Furthermore, by decomposing import price into its quality component and the 

quality-adjusted price, we investigate the effects of MFN rates on these two components 

                                                   
1 In addition, there are some studies that examine how trade price changes through trade policy 

changes are transmitted to household income (e.g., Nicita, 2009; Atkin and Donaldson, 2012; Ural 

Marchand, 2012). 
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separately. For the decomposition, we employ the method proposed by Khandelwal et al. 

(2013).2 Through this analysis, we find nonlinear response for product quality but not for 

quality-adjusted prices. On asymmetry, we find the reduction in MFN rates raises quality-

adjusted trade prices, indicating that exporters capture tariff rent. Further, average product 

quality falls with a decline of MFN rates. On the other hand, an increase in MFN rates 

affects neither quality-adjusted trade prices nor product quality, indicating clear tendency 

of asymmetric impacts of MFN rates on these two elements. We also examine the effect 

of MFN rates on gross import prices and find that these prices decrease with MFN tariff 

reduction but do not respond to a rise of MFN rates. These results jointly imply that a 

decrease in gross import prices when MFN rates decline is led by a reduction in average 

product quality. 

How can we interpret these results? On the asymmetric responses of quality-

adjusted trade prices to changes in MFN rates (or asymmetric TPT), the literature on 

ERPT provides some rationale. Numerous empirical studies have investigated ERPT. In 

particular, Bussiere (2013), who examined asymmetry in ERPT for G7 countries, 

indicated two assumptions. One is that export prices are rigid downward, implying that 

exporters are more prone to increase their markup than to decrease it. Namely, “prices 

rise faster than they fall” (Peltzman, 2000). The other is that export quantities are rigid 

upwards due to the limit of production capacity. When exporting firms are already at full 

capacity, export prices are expected to react more during an exporter currency 

depreciation than during an appreciation. Under both assumptions, a positive shock to 

exporters affects export prices more than a negative shock. We can apply above discussion 

on asymmetric ERPT to interpret asymmetric TPT that we observe. Specifically, we may 

expect that a tariff reduction raises quality-adjusted trade prices more than a tariff increase 

lowers those prices because exporters are more prone to increase their markup to gain a 

benefit from a tariff reduction than to lose it from a tariff increase. 

Regarding the asymmetric responses of average product quality, we can refer the 

traditional literature on sunk costs for firms’ entry. Baumol and Willig (1981) theoretically 

demonstrated that fixed costs of production do not constitute barriers to trade but sunk 

costs do. Further, Roberts and Tybout (1997) showed that such sunk costs were 

significantly present for exports by Colombian manufacturing plants. They also found 

that current market participation was affected by prior experience and prior export 

experience increased the probability of exporting by as much as 60 percentage points.3 

                                                   
2 There is a growing literature on the trade price–quality nexus. These include studies by Khandelwal 

(2010), Amiti and Khandelwal (2013), Khandelwal et al. (2013), Bas and Strauss-Khan (2015), and 

Fan et al. (2015). These studies have investigated how trade policy changes affect trade product quality. 
3 Also in recent studies such as Impullitti et al. (2013), Bernard et al. (2015), and Timoshenko (2015), 
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These findings indicate that exporters may stay exporting even if they face negative 

shocks on their profits until gaining enough profits to cover sunk costs for entry. This 

implies that, in our context, lower-productivity exporters do not necessarily quit exporting 

when MFN rates increase because they already payed sunk costs to be covered by export 

profits. It is usual that product quality is positively associated with productivity. Thus, a 

tariff increase does not affect average quality much as we find in our empirical analysis. 

In contrast, a tariff reduction decreases average product quality by enabling potential 

exporters with lower productivity to participate in exporting. 

The rest of this paper is organized as follows. Section 2 provides an overview of 

tariff rates in Indonesia. Section 3 specifies our empirical framework with the discussion 

of potential nonlinearity and asymmetry in TPT stems from various microeconomic 

assumptions. Section 4 presents our empirical results, and Section 5 concludes the paper. 

 

 

2. Tariff Rates in Indonesia 

     The data on MFN rates are taken mainly from the World Integrated Trade Solution 

(WITS) database. We use ad valorem equivalent rates for specific tariff products. The 

tariff-line code is defined at a 10-digit level in Indonesia and includes approximately 

9,000 commodities. Table 1 reports the number and share of products in which MFN rates 

declined, did not change, or rose from 2009 to 2011. Although 75% of the tariff-line level 

products saw no change in MFN rates, those rates rose in approximately 1,300 products, 

which constitute 15% of all products. In particular, most of these products saw a 5% point 

rise. The rest of the products (10%) saw declines in MFN rates, mostly by 5% points.  

 

===   Table 1   === 

 

     Table 2 shows how MFN rates rose, that is, the matrix between MFN rates in 2009 

and 2011. It restricts products to those that saw a rise in MFN rates from 2009 to 2011. In 

one case, the change was from 0% (i.e., duty free) to 5%. The change from more than 

40% rates in 2009 to higher rates in 2011 was mostly because of the switch from ad 

valorem to specific rates. The magnitude of increase is large for such products. 

 

===   Table 2   === 

 

                                                   
sunk costs are treated as one of major elements affecting firms’ entry decision to exporting. 
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     Next, we examine the relation between MFN rates and RTA preferential rates. As 

of 2011, Indonesia had five RTAs. The first RTA concluded by Indonesia was the ASEAN 

free trade agreement (FTA), which became effective in 1993. It covers the “ASEAN six,” 

that is, Brunei, Indonesia, Malaysia, the Philippines, Singapore, and Thailand. Later, more 

countries joined this FTA (Vietnam in 1995, Laos and Myanmar in 1997, and Cambodia 

in 1999). The FTA deepened further in 2010 as ASEAN Trade in Goods Agreement 

(ATIGA). Indonesia is also a member of three ASEAN-plus-one FTAs—the ASEAN–

China FTA, the ASEAN–India FTA, and the ASEAN–Korea FTA—which came into 

force in 2005, 2010, and 2007, respectively.4 The only bilateral RTA was concluded with 

Japan in 2007. The data on RTA preferential rates are taken from the WITS database.5 

     Table 3 reports the preference eligibility status for products with an increase in 

MFN rates from 2009 to 2011. Specifically, at a tariff-line level, we identify the lowest 

rates among all the available RTA rates. These are indicated by “Pref” in Table 3. Products 

that have lower Pref than MFN rates are called eligible products. The table indicates that 

almost all products faced with an increase in MFN rates (96%) were ineligible to any 

RTAs in 2009 but became eligible in 2011. More importantly, the lowest preferential rates 

did not change from 2009 to 2011 for such products. Namely, an increase in MFN rates 

resulted in a change in eligible status rather than a reduction/introduction of preferential 

rates. Although many empirical studies have focused on how RTA rates affect MFN rates, 

this observation may indicate that an increase in MFN rates in Indonesia is not associated 

with a change in RTA rates.6 

 

===   Table 3   === 

 

 

3. Empirical Specification 

     This section presents the empirical specification to examine nonlinearity and 

asymmetry in TPT. Before turning into these cases, we discuss the linear case as our 

benchmark. In our empirical analysis, to take MFN rates as applied tariff rates, sample 

                                                   
4 The ASEAN–Australia–New Zealand FTA came into force in 2012 in Indonesia. 
5 Unfortunately, in the WITS database, Indonesia does not report tariff rates for the Japan–Indonesia 

economic partnership agreement, which is the FTA with the country that has the third largest export 

value to Indonesia. We obtain this data from the legal text of the FTA between Japan and Indonesia. 
6 The empirical studies in this literature show that reciprocal trade liberalization (e.g., RTA) leads to 

a reduction in MFN rates (Estevadeordal et al., 2008; Calvo-Pardo et al., 2011; Magee and Lee, 2001). 

On the other hand, some studies examining unilateral trade liberalization found the opposite result 

(e.g., Bohara et al., 2004; Limao, 2006; Karacaovali and Limao, 2008). 
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countries are restricted only to non-member countries of the RTAs with Indonesia. Thus, 

we exclude ASEAN countries, China, India, Japan, and Korea. 

 

3.1. Average Product Quality and Quality-adjusted Price 

As mentioned in the introductory section, we investigate the TPT to quality-

adjusted prices and the effect of MFN rates on average product quality separately. To 

differentiate the quality component of import prices from the rest, we employ the 

modified version of the method proposed by Khandelwal et al. (2013). Specifically, we 

estimate the following for imports from RTA non-member countries in 2009 and 2011 

using the OLS method. 

 ln 𝑄𝑖𝑝𝑡 + 𝜎𝑝 ln((1 + 𝑀𝐹𝑁𝑝𝑡) × 𝑃𝑖𝑝𝑡) = 𝛼𝑝 + 𝛼𝑖𝑡 + 𝜖𝑖𝑝𝑡. (1) 

𝑄𝑖𝑝𝑡  denotes an import quantity of product p from country i in year t. 𝑀𝐹𝑁𝑝  is 

Indonesia’s MFN rate against product p. 𝑃𝑖𝑝𝑡 represents (tariff exclusive-) import prices 

(unit values or imports divided by import quantity) from country i of tariff-line level 

product p. 7  𝛼  indicates fixed effects. 𝜎𝑝  indicates the elasticity of substitution in 

product p in Indonesia, which is available at an HS three-digit level in the study by Broda 

et al. (2006). Since MFN rates change over time in our sample, we use import prices 

multiplied by MFN rates rather than simply import prices. The log quality (ln �̂�𝑖𝑝𝑡) is 

measured by 

 ln �̂�𝑖𝑝𝑡 = 𝜖�̂�𝑝𝑡 (𝜎𝑝 − 1)⁄ .  

𝜖�̂�𝑝𝑡 is a residual. The log of quality-adjusted prices (𝑄𝑎𝑃𝑟𝑖𝑐𝑒𝑖𝑝𝑡) is obtained as 

 ln 𝑄𝑎𝑃𝑟𝑖𝑐𝑒𝑖𝑝𝑡 = ln 𝑃𝑖𝑝𝑡 − ln �̂�𝑖𝑝𝑡.  

 

3.2. Linear Specification 

In order to investigate the effect of MFN rates on average product quality and 

quality-adjusted price, we estimate the following simple reduced-form equation using the 

ordinary least squares (OLS) method: 

                                                   
7 The data on import values and import quantity at a tariff-line level in Indonesia are obtained from 

the World Trade Atlas (WTA) by Global Trade Information Services (GTIS). Unlike the usual trade 

databases such as UN Comtrade, it provides tariff line-level data on trade. The GTIS was established 

in 1993. According to its website, the data are taken from the official source of each reporting country, 

e.g., customs agency or national statistics agency. 
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∆ ln 𝑋𝑖𝑝 = 𝛽1∆ ln(1 + 𝑀𝐹𝑁𝑝) + 𝛽2∆ ln(1 + 𝑃𝑟𝑒𝑓𝑝) + 𝛽3𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑝 + 𝑢𝑖

+ 𝜖𝑖𝑝    where     ∆ ln 𝑋𝑖𝑝 = ∆ ln 𝑄𝑎𝑃𝑟𝑖𝑐𝑒𝑖𝑝 , ∆ ln �̂�𝑖𝑝. 
(2) 

∆ ln 𝑄𝑎𝑃𝑟𝑖𝑐𝑒𝑖𝑝 and ∆ ln �̂�𝑖𝑝, respectively, indicate log differences from 2009 to 2011 of 

quality-adjusted price and average quality of tariff-line level product p imported from 

country i. The data on import values and import quantity at a tariff-line level in Indonesia 

are obtained from the World Trade Atlas by Global Trade Information Services. 

∆ ln(1 + 𝑀𝐹𝑁𝑝) indicates a log difference of Indonesia’s MFN rates against product p 

from 2009 to 2011. 

As mentioned above, our sample export countries exclude the member countries of 

RTAs with Indonesia. Nevertheless, RTA tariff rates may affect import prices from RTA 

non-member countries. For example, Chang and Winters (2002) developed a simple 

strategic pricing game model in segmented markets. They derived the import price 

equation from RTA non-member countries that includes not only MFN rates but also RTA 

rates as independent variables. Since RTA rates are tariffs faced by competitors for RTA 

non-member countries, the lower RTA rates will increase the extent of competition and 

pressurize RTA non-member countries to lower export prices. To control for such an effect 

of RTA rates, we introduce a log difference of “Pref” in Table 3, that is, the lowest one 

among all available RTA rates. 

Furthermore, we introduce a dummy variable (𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑝), which takes the value 1 

if tariffs in product p change from ad valorem type in 2009 to specific type in 2011 and 0 

otherwise. As shown in Table 2, such products experience a great extent of tariff rise in 

terms of the ad valorem equivalent level. With this dummy variable, we investigate 

whether such a change in tariff form has an additional impact on import prices. Although 

the log-difference form of our specification eliminates the effects of any time-invariant 

elements, we further control for country pair-specific time-variant elements, such as 

exchange rates, by introducing exporter fixed effects (𝑢𝑖). The disturbance is 𝜖𝑖𝑝. Table 

4 shows the basic statistics for our variables. 

 

===   Table 4   === 

 

Coefficient 𝛽1  captures the impact of MFN rates on quality-adjusted prices 

(∆ ln 𝑄𝑎𝑃𝑟𝑖𝑐𝑒𝑖𝑝) or average product quality (∆ ln �̂�𝑖𝑝). In the case of quality-adjusted 

prices, we expect the negative coefficient. When MFN rates fall, exporters are supposed 

to capture some of benefits from tariff reduction through increasing their prices. These 

benefits captured by exporters are called tariff rents. Such phenomena are well 
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summarized in Chapter 7 in Feenstra (2003) by showing the reduction of tariff rates raises 

export prices under some conditions.8 Therefore, we expect that the coefficient for MFN 

rate changes is negatively estimated for quality-adjusted prices. Figure 1 graphically 

shows theoretically-implied linear relation between MFN rates and quality-adjusted price. 

 

===   Figure 1   === 

 

In contrast, for average product quality, we expect a positive sign from the 

perspective of firms’ entry to and exit from exporting activities. Noting that �̂�𝑖𝑝𝑡  is 

“average” product quality, the quality of individual products made by participating 

exporters matters in the determination of �̂�𝑖𝑝𝑡. In particular, �̂�𝑖𝑝𝑡 becomes large if the 

share of exporters which provide high-quality products is high and vice versa. Once MFN 

rates decrease (increase), the threshold productivity for firms’ entry into the exporting 

business is expected to become lower (higher). In other words, less productive firms find 

it profitable to export when MFN rates are low. Less productive firms usually produce 

lower-quality outputs. As a result, a decrease (an increase) of MFN rates enhances entry 

(exit) of less productive exporters, then average product quality falls (rises).9  

Analogous proposition is stated in Baldwin and Harrigan (2011). The decrease in 

variable trade costs, that are MFN rates in our context, helps less-productive exporters 

and those exporting lower-quality products to start exporting. Lower-quality products are 

usually cheaper than higher-quality products. Thus, the average trade prices at the tariff-

line product level decrease. Figure 2 graphically shows theoretically-implied linear 

relation between MFN rates and product quality. 

 

===   Figure 2   === 

 

 

3.3. Nonlinearity and Asymmetry 

     In this subsection, we present our empirical specifications to examine nonlinearity 

and asymmetry, and discuss potential microeconomic sources of them following the 

                                                   
8 For example, under the case of a duopoly (either a Cournot duopoly or Bertrand duopoly), the export 

prices rise if we assume “less convex” demand curves, such as linear or concave demand curves. Also, 

under perfect competition, such a rise occurs if the exporting country is a large country that can affect 

the global price of the goods. 
9 Once tariff rates change, productivity changes of individual firms may occur from the long-run 

perspective. However, we expect such a productivity change and thus the product quality change do 

not occur in our sample since we focus on the period from 2009 to 2011, which is so short that firms 

cannot realize significant quality upgrading. 



9 

 

argument for ERPT demonstrated in Bussiere (2013). To examine nonlinearity, we first 

consider the specification with a quadratic term presented by 

 

∆ ln 𝑋𝑖𝑝 = 𝛽1∆ ln(1 + 𝑀𝐹𝑁𝑝) + 𝛾[∆ ln(1 + 𝑀𝐹𝑁𝑝)]
2

+ 𝛽2∆ ln(1 + 𝑃𝑟𝑒𝑓𝑝)

+ 𝛽3𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑝 + 𝑢𝑖 + 𝜖𝑖𝑝. 

(3) 

Coefficient 𝛾 represents quadratic nonlinearity of the impact of MFN rates.  

Figure 3 demonstrates how the response of quality-adjusted prices to MFN rates, 

or TPT, differs from the linear case depending the sign of 𝛾. Panels 1 and 2 of Figure 3 

show convex (𝛾 > 0) and concave (𝛾 < 0) cases, respectively. The convex case can occur 

when quality adjusted prices are rigid downward. This case is consistent with the situation 

presented by Peltzman (2000) where “prices rise faster than they fall.” The concave case 

can occur when the market competition is tough and exporters hesitate to raise their prices 

to keep their market shares stable.  

 

===   Figure 3   === 

 

Figure 4 demonstrates how the response of average product quality to MFN rates 

differs from the linear case depending the sign of 𝛾. Again, panels 1 and 2 of Figure 4 

show convex (𝛾 > 0) and concave (𝛾 < 0) cases, respectively. The convex case can occur 

when fixed costs for exporting is large. In such case, less productive firms find it 

unprofitable to export even if MFN rates decline. The concave case can occur when the 

sunk cost for entry is large and less productive firms stay exporting even if MFN rates 

rise until they gain enough profits to offset the sunk cost. 

 

===   Figure 4   === 

 

We also consider the specification with a cubic term represented as 

 

∆ ln 𝑋𝑖𝑝 = 𝛽1∆ ln(1 + 𝑀𝐹𝑁𝑝) + 𝜑[∆ ln(1 + 𝑀𝐹𝑁𝑝)]
3

+ 𝛽2∆ ln(1 + 𝑃𝑟𝑒𝑓𝑝)

+ 𝛽3𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑝 + 𝑢𝑖 + 𝜖𝑖𝑝. 

(4) 

Coefficient 𝜑  represents cubic nonlinearity of the impact of MFN rates. Figure 5 

demonstrates how TPT to quality-adjusted prices depends on the the sign of 𝜑. Panels 1 

and 2 of Figure 5 show cases where 𝜑 > 0 and 𝜑 < 0, respectively. The former case 
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can occur when exporters face large menu costs. In this case, exporters hesitate to change 

their prices when MFN rates change and quality-adjusted prices become sticky. This case 

also occur when exporters cannot capture enough tariff rents due to weak bargaining 

power of exporters. In contrast, the latter case can be present when exporters have strong 

bargaining power over tariff rents.  

 

===   Figure 5   === 

 

Figure 6 demonstrates how the response of average product quality to MFN rates 

depends on the sign of 𝜑. Again, panels 1 and 2 of Figure 6 show cases where 𝜑 > 0 

and 𝜑 < 0, respectively. The former case can occur when firms’ entry and exit are 

smooth as a result that entry sunk cost and fixed cost for exporting are small enough. In 

contrast, if these types of cost are significantly large, the latter case can be present. 

 

===   Figure 6   === 

 

     To investigate asymmetry, we consider following equation: 

 
∆ ln 𝑋𝑖𝑝 = 𝛽1

𝑑𝑒𝑐[∆ ln(1 + 𝑀𝐹𝑁𝑝) × 𝐷𝑑𝑒𝑐] + 𝛽1
𝑖𝑛𝑐[∆ ln(1 + 𝑀𝐹𝑁𝑝) × 𝐷𝑖𝑛𝑐]

+ 𝛽2∆ ln(1 + 𝑃𝑟𝑒𝑓𝑝) + 𝛽3𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑝 + 𝑢𝑖 + 𝜖𝑖𝑝. 
(5) 

𝐷𝑑𝑒𝑐  (𝐷𝑖𝑛𝑐) is the binary variable which takes 1 when ∆ ln(1 + 𝑀𝐹𝑁𝑝) is negative 

(positive) and 0 otherwise. To see how the effect of MFN rates depend on the size of 

changes in these rates, we also consider the following specification: 

 

∆ ln 𝑋𝑖𝑝 = 𝛽1
𝑑𝑒𝑐[∆ ln(1 + 𝑀𝐹𝑁𝑝) × 𝐷𝑑𝑒𝑐]

+ 𝛽1
𝐿𝑑𝑒𝑐[∆ ln(1 + 𝑀𝐹𝑁𝑝) × 𝐷𝐿𝑑𝑒𝑐]

+ 𝛽1
𝑖𝑛𝑐[∆ ln(1 + 𝑀𝐹𝑁𝑝) × 𝐷𝑖𝑛𝑐]

+ 𝛽1
𝐿𝑖𝑛𝑐[∆ ln(1 + 𝑀𝐹𝑁𝑝) × 𝐷𝐿𝑖𝑛𝑐] + 𝛽2∆ ln(1 + 𝑃𝑟𝑒𝑓𝑝)

+ 𝛽3𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑝 + 𝑢𝑖 + 𝜖𝑖𝑝. 

(6) 

Here, 𝐷𝐿𝑑𝑒𝑐 (𝐷𝐿𝑖𝑛𝑐) is the binary variable which takes one if MFN tariff rates decrease 

(increase) by more than five percentage points. 

 

 

4. Empirical Results 

We present our empirical results in this section. The results for the quality-adjusted 

prices are summarized in Table 5. Column (I) shows the estimation result of the linear 

equation (1). We find that the coefficient for MFN rates is significantly negative, as we 
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graphically demonstrated in Figure 1. Also, the result is consistent with the case of a not-

sufficiently convex demand function discussed in Feenstra (2003). Thus, quality-adjusted 

prices fall with MFN rates. The coefficient for preferential rates is negatively significant, 

implying that the reduction in RTA rates raises the quality-adjusted prices from RTA non-

member countries. The dummy variable for the change to non-ad valorem rates is 

estimated to be insignificant, indicating that the change in MFN rates from ad valorem 

form to specific form does not have an additional effect. These results in preferential tariff 

rates and the change to non-ad valorem rates do not change in other specifications, of 

which results are provided in the below. 

  

===   Table 5   === 

 

Columns (II) and (III) show that quadratic and cubic terms do not have any 

significant effects, indicating that the TPT to quality-adjusted prices is entirely linear. In 

contrast, we find clear asymmetry in columns (IV) and (V). These columns indicate that 

negative relation between MFN rates and quality-adjusted prices exists only when MFN 

rates decrease (especially for large decrease). Specifically, column (IV) shows that a 10% 

decrease in MFN rates increases quality-adjusted import prices by 6.7%, but any increase 

in MFN rates does not change those prices. In other words, more than a half of an MFN 

rate change is absorbed by exporters when MFN rates decrease and all of MFN rate 

change is absorbed by importers when MFN rates increase.  

This asymmetric response of quality-adjusted prices to MFN rates can be 

interpreted in the same way as the case of ERPT. As Peltzman (2000) discussed, export 

prices are rigid downward since exporters are more prone to increase their markup than 

to decrease it. In other words, exporters increase their markup to gain a benefit from a 

tariff reduction but are not willing to decrease their markup to lose a benefit from a tariff 

increase. In both cases, consumer (quality-adjusted) prices do not change. The mechanism 

is similar to the case of nonlinearity discussed in Panel 1 of Figure 3. However, our 

empirical finding shows clearer asymmetric response. Figure 7 graphically presents the 

response of quality-adjusted price to MFN rates implied from the results obtained here. 

 

===   Figure 7   === 

 

Table 6 shows the estimation results for average product quality. Column (I) shows 

that the coefficient for MFN rates is estimated to be significantly positive, indicating that 

the decrease in MFN rates lowers the average quality of import products. This finding is 
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consistent with our expectation which we demonstrated in Figure 2. The coefficient for 

preferential rates is positively significant. The dummy variable for the change to non-ad 

valorem rates has a negatively significant coefficient, though this coefficient becomes 

insignificant in other specifications below. 

 

===   Table 6   === 

 

In contrast to quality-adjusted prices, we find clear nonlinearity for the effect of 

MFN rates on average product quality. The coefficient for the quadratic term is estimated 

to be negative, implying the response demonstrated in Panel 2 of Figure 4. As we 

discussed in Section 3.3, this result of concavity implies the presence of significant sunk 

cost for entry. Further, the coefficient for the cubic term is also estimated to be negative, 

suggesting the response demonstrated in Panel 2 of Figure 6. As noted, this consequence 

can occur when costs for exit and entry are significantly large. At least for a rise of MFN 

rates, these results for quadratic and cubic terms provide consistent implications: exit of 

less productive exporters are rigid when MFN rates rise.  

Results for asymmetry presented in Columns (IV) and (V) also indicate that 

average product quality does not respond flexibly to a rise of MFN rates. In contrast, 

average product quality significantly decreases when MFN rates fall. This result for 

asymmetry, again, seems to support the sunk cost story. As Roberts and Tybout (1997) 

indicated, exporters would keep exporting even if they face negative shocks on their 

profits until they gain enough profits to pay for entry sunk costs. Therefore, lower-

productivity exporters do not necessarily stop exporting when MFN rates increase. 

Supposing product quality is positively associated with productivity, a tariff increase 

might not affect average quality much. This can lead to insignificant coefficient for the 

interaction term with Increase dummy. In contrast, a tariff reduction lowers average 

product quality by enabling potential exporters with lower productivity to participate in 

exporting. Figure 8 graphically presents the response of average product quality to MFN 

rates implied from the results obtained here. 

 

===   Figure 8   === 

 

We also consider how (tariff exclusive-) gross import prices are related to MFN 

rates. Estimation results for gross import prices are summarized in Table 7. We used gross 

import price as dependent variable in equations (2)-(6). Column (I) of the table indicates 

the significantly positive coefficient for MFN rates, indicating that a fall (rise) of MFN 
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rates leads to decrease (increase) of gross import prices. Obviously from Tables 5 and 6, 

this consequence is the result that the effect of MFN rates on average product quality 

overcomes that on quality-adjusted price. The tendency of nonlinearity and asymmetry is 

similar to the case of average product quality, implying the dynamics of gross import 

prices are mainly driven by the dynamics of average product quality in our sample.  

 

===   Table 7   === 

 

      

5. Concluding Remarks 

This paper examined nonlinearity and asymmetry in the effect of MFN rates on 

quality-adjusted prices and average product quality. For this analysis, we considered a 

unique feature of trade policy in Indonesia in terms of the change in MFN rates in 2010. 

By making use of this natural experiment, we found an asymmetric TPT to quality-

adjusted prices; these prices increased when MFN rates fell but did not change when MFN 

rates rose. Thus, we revealed that downward price rigidity is important even in the context 

of TPT. Further, it was revealed that average product quality fell when MFN rates fell but 

it did not respond to a rise of these rates. This phenomenon can be interpreted from the 

view of firms’ entry. That is, the fall in MFN rates enabled low productive exporters to 

export and thus lowered the average product quality. Such an increase in low-quality 

varieties may yield benefits to consumers through love-of-variety effect. Also, by 

examining the effect of MFN rates on gross import prices, we found that the dynamics of 

gross import prices are mainly driven by the dynamics of average product quality (not 

quality-adjusted prices). Therefore, the main benefit from MFN change for consumers 

may not be a change in individual consumer prices but an increase in varieties. In addition, 

we found that once we controlled for the level of ad valorem equivalent rates, the change 

in tariffs from ad valorem form to specific form did not have additional effects on import 

prices. 
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Table 1. Change in MFN Rates from 2009 to 2011 (Number of Tariff-line Level Products) 

Number Share

Decline Total 888 0.102

∆MFN < -5 66 0.008

∆MFN = -5 808 0.093

0 > ∆MFN > -5 14 0.002

No Change 6,560 0.752

Rise Total 1,280 0.147

0 < ∆MFN < 5 2 0.000

∆MFN = 5 1,234 0.141

∆MFN > 5 44 0.005

Total 8,728  

Source: WITS 

 

 

Table 2. MFN Rates in 2009 and 2011 in Tariff-line Level Products with an Increase in 

MFN Rates 

0 5 7.5 10 15 40 90 150

MFN Rates in 2011

4 1       

5 1,224       

8 2       

10 3 1       

13 1       

15 6       

40 8       

134 2       

135 2       

179 2

208 2

220 9

241 2

293 2

363 1 4

396 2

414 2

623 2 2

MFN Rates in 2009

 

Source: WITS 
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Table 3. Preferential Status in Products with an Increase in MFN Rates 

MFN = Pref MFN > Pref

Year = 2009

MFN = Pref ∆Pref = 0 Number 34 1,227

Share 0.027 0.959

MFN > Pref Total Number 19

Share 0.015

∆Pref = 0 Number 6

Share 0.005

∆Pref < 0 Number 13

Share 0.010

Year = 2011

 

Source: WITS  

Notes: “Pref” indicates lowest rates among all of the available preferential rates. ∆Pref shows the 

change of such rates from 2009 to 2011. 

 

 

Table 4. Basic Statistics 

Obs Mean Std. Dev. Min Max

∆ln Price 33,457 0.206 0.658 -1.861 2.266

∆ln QaPrice 33,457 0.305 1.205 -13.411 20.265

∆ln Quality 33,457 -0.099 1.434 -19.920 14.904

∆ln (1+MFN) 33,457 -0.004 0.025 -0.192 0.616

Square of ∆ln (1+MFN) 33,457 0.001 0.007 0.000 0.380

Cube of ∆ln (1+MFN) 33,457 0.000 0.004 -0.007 0.234

∆ln (1+MFN) * D.Decrease 33,457 -0.007 0.017 -0.192 0

∆ln (1+MFN) * D.Large Decrease 33,457 -0.004 0.013 -0.192 0

∆ln (1+MFN) * D.Increase 33,457 0.003 0.017 0 0.616

∆ln (1+MFN) * D.Large Increase 33,457 0.001 0.013 0 1

∆ln (1+Pref) 33457 -0.006 0.019 -0.192 0.616

Specific 33457 0.000 0.020 0 1  
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Table 5. Estimation Results for Quality-adjusted Price 

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

∆ln (1+MFN) -0.595** -0.666** -0.760***

[0.279] [0.285] [0.291]

Square of ∆ln (1+MFN) 3.595

[2.833]

Cube of ∆ln (1+MFN) 11.399

[7.084]

∆ln (1+MFN) * D.Decrease -0.665* 0.881

[0.375] [0.537]

∆ln (1+MFN) * D.Large Decrease -2.595***

[0.667]

∆ln (1+MFN) * D.Increase -0.492 -0.41

[0.468] [0.608]

∆ln (1+MFN) * D.Large Increase -0.127

[0.940]

∆ln (1+Pref) -1.140*** -1.180*** -1.305*** -1.133*** -1.477***

[0.437] [0.440] [0.451] [0.439] [0.458]

Specific 0.47 -0.548 -1.29 0.412 0.598

[0.543] [0.851] [1.215] [0.570] [0.602]

Number of observations 33,457 33,457 33,457 33,457 33,457

Adjusted R-squared 0.0741 0.0741 0.0742 0.074 0.0743  

Notes: ***, **, and * represent significance at the 1%, 5%, and 10% statistical levels, respectively. 

Parentheses contain the heteroscedasticity-consistent standard error. In all specifications, exporter 

fixed effects are included. We estimate using the OLS method. 
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Table 6. Estimation Results for Quality 

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

∆ln (1+MFN) 0.887*** 1.059*** 1.201***

[0.338] [0.344] [0.353]

Square of ∆ln (1+MFN) -8.655**

[3.640]

Cube of ∆ln (1+MFN) -21.739**

[9.690]

∆ln (1+MFN) * D.Decrease 1.199*** 0.076

[0.446] [0.664]

∆ln (1+MFN) * D.Large Decrease 1.867**

[0.810]

∆ln (1+MFN) * D.Increase 0.424 0.719

[0.578] [0.760]

∆ln (1+MFN) * D.Large Increase -0.84

[1.143]

∆ln (1+Pref) 1.721*** 1.817*** 2.036*** 1.690*** 1.938***

[0.521] [0.521] [0.536] [0.521] [0.541]

Specific -1.281* 1.17 2.075 -1.023 -0.853

[0.764] [1.155] [1.744] [0.783] [0.793]

Number of observations 33,457 33,457 33,457 33,457 33,457

Adjusted R-squared 0.0457 0.0459 0.0461 0.0457 0.0458  

Notes: ***, **, and * represent significance at the 1%, 5%, and 10% statistical levels, respectively. 

Parentheses contain the heteroscedasticity-consistent standard error. In all specifications, exporter 

fixed effects are included. We estimate using the OLS method. 
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Table 7. Estimation Results for Gross Price 

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

∆ln (1+MFN) 0.292* 0.392** 0.442***

[0.165] [0.168] [0.171]

Square of ∆ln (1+MFN) -5.061***

[1.270]

Cube of ∆ln (1+MFN) -10.339***

[3.009]

∆ln (1+MFN) * D.Decrease 0.534** 0.958***

[0.212] [0.324]

∆ln (1+MFN) * D.Large Decrease -0.728*

[0.393]

∆ln (1+MFN) * D.Increase -0.067 0.309

[0.285] [0.402]

∆ln (1+MFN) * D.Large Increase -0.967*

[0.510]

∆ln (1+Pref) 0.581** 0.637*** 0.731*** 0.557** 0.460**

[0.237] [0.233] [0.239] [0.235] [0.232]

Specific -0.811*** 0.622 0.785 -0.610** -0.255

[0.284] [0.402] [0.554] [0.299] [0.275]

Number of observations 33,457 33,457 33,457 33,457 33,457

Adjusted R-squared 0.0064 0.0067 0.0068 0.0064 0.0065  

Notes: ***, **, and * represent significance at the 1%, 5%, and 10% statistical levels, respectively. 

Parentheses contain the heteroscedasticity-consistent standard error. In all specifications, exporter 

fixed effects are included. We estimate using the OLS method. 
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Figure 1. Linear Specification: Quality-adjusted Price 

 

Notes: Theoretically implied linear response of quality-adjusted prices to MFN rates. See equation (2) 

for empirical specification. 

 

 

 

 

 

 

 

 

Figure 2. Linear Specification: Average Product Quality 

 

Notes: Theoretically implied linear response of average product quality to MFN rates. See equation 

(2) for empirical specification.  
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Figure 3. Nonlinear Specification with a Quadratic Term: Quality-adjusted Price 

 

Notes: Theoretically implied nonlinear response of quality-adjusted prices to MFN rates with a 

quadratic term. Panels 1 and 2 demonstrate convex (𝛾 > 0) and concave (𝛾 < 0) cases, respectively. 

See equation (3) for empirical specification. 

 

 

 

 

Figure 4. Nonlinear Specification with a Quadratic Term: Average Product Quality 

 

Notes: Theoretically implied nonlinear response of average product quality to MFN rates with a 

quadratic term. Panels 1 and 2 demonstrate convex (𝛾 > 0) and concave (𝛾 < 0) cases, respectively. 

See equation (3) for empirical specification. 
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Figure 5. Nonlinear Specification with a Cubic Term: Quality-adjusted Price 

 

Notes: Theoretically implied nonlinear response of quality-adjusted prices to MFN rates with a cubic 

term. Panels 1 and 2 demonstrate cases where 𝜑 > 0 and 𝜑 < 0, respectively. See equation (4) for 

empirical specification. 

 

 

 

 

Figure 6. Nonlinear Specification with a Cubic Term: Average Product Quality 

 

Notes: Theoretically implied nonlinear response of average product quality to MFN rates with a cubic 

term. Panels 1 and 2 demonstrate cases where 𝜑 > 0 and 𝜑 < 0, respectively. See equation (4) for 

empirical specification. 
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Figure 7. Asymmetric TPT to Quality-adjusted Price 

 

Notes: Response of quality-adjusted price to MFN rates implied from the results shown in Table 5. 

 

 

 

 

 

 

 

 

 

 

Figure 8. Asymmetric Effect of MFN Rates on Average Product Quality 

 

Notes: Response of average product quality to MFN rates implied from the results shown in Table 6. 
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Appendix. Tariff Change by Sections 

 

Number Share (%) Number Share (%)

Live animals 24 7 15 4

Vegetable products 21 5 8 2

Animal/vegetable fats and oils 55 36 38 25

Food products 64 16 61 16

Mineral products 1 1 1 1

Chemical products 95 9 210 19

Plastics and rubber 93 23 18 5

Leather products 0 0 0 0

Wood products 46 25 3 2

Paper products 16 7 0 0

Textiles 1 0 1 0

Footwear 16 25 1 2

Plastic or glass products 1 1 8 4

Precision metals 20 27 8 11

Base Metal 22 2 2 0

Machinery 129 7 774 41

Transport equipment 229 50 44 10

Precision machinery 14 4 58 17

Miscellaneous 41 15 30 11

Decline Rise

 

Source: WITS  

 

 


