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1. Introduction

This paper offers an evaluation of the impact on Indonesia of the ASEAN-China Free Trade Agreement (ACFTA) using comprehensive partial-equilibrium modeling in a way similar to the SMART model of UNCTAD and the World Bank. The analysis herein accounts for the effect of trade liberalization in Indonesia on imports to Indonesia, and in China on Indonesia’s exports to China. It also accounts for the effect of ACFTA on Indonesia’s exports to all other ASEAN countries that have implemented their own commitments to ACFTA. Because those countries have lowered their import tariff rates against China, exports from China to those countries have displaced exports from Indonesia to some extent.

Partial-equilibrium analysis of the sort performed by the SMART model can be used to obtain ex ante predictions of the effects of a free trade agreement (FTA) on a country or countries, but can also be used for ex post evaluations of the effects of the agreement.
 An advantage of this approach is that it offers a highly detailed analysis of the impact of the FTA, at the six-digit level of the Harmonized System (HS) commodity classification, on all commodity groups.

For this analysis, we use trade data for all countries from 2010 and evaluate the effects of the agreement based on applicable import tariff rates in 2012. For some countries, especially those other than the original ASEAN six, the agreement had not been fully implemented for all commodities by 2012.
 Analysis is conducted using multiple spreadsheets. 
 The advantage of spreadsheets is that they are widely available and provide a high level of transparency for the calculations.

The analysis indicates that the ACFTA has had a positive effect on Indonesia’s overall balance of trade, but a negative effect on its balance of trade with China. Customs revenue loss for Indonesia has been substantial: lower tariffs on products from China reduce revenue directly, and substitution of imports to China and away from countries subject to higher import tariffs further reduces customs revenue.

In the rest of this paper we provide an overview of the data we used (Section 2) and our methodology (Section 3); present detailed findings of our analysis (Section 4); and draw conclusions (Section 5). An appendix outlines the functions of the Excel workbooks produced for this project.
2. Data

Trade data for all countries are taken from the UN Comtrade database, while import tariff data are drawn from the official commitments by each country to ACFTA. Because these data are in some cases drawn from different HS classifications, for each ASEAN country and for China we established a concordance between tariff data and trade data.

The tariff data are typically given at an extremely detailed level, HS eight or ten digits, while the trade data are standardized across countries at the HS six-digit level. For each six-digit classification, we used simple averages of the more detailed tariff rates in that classification. I converted specific tariffs (given as currency amounts per unit of the commodity rather than as percentages of the value of a unit of the commodity) to their ad valorem equivalents as needed, using import unit values to estimate composite prices for the six-digit classifications.

Nontariff trade restrictions are not accounted for, although many cover products on the highly sensitive list (HSL) for each country party to the ACFTA agreement. For HSL commodities, typically, tariff rates have not changed because of the agreement, and thus the analysis would not reveal any trade effects anyway. This is true, for example, of sugar, rice, and alcoholic beverage imports for Indonesia. In addition, if a highly restrictive nontariff measure is used, the value of imports in the trade category will be low, which would minimize the impact that would be attributed to the nontariff measures, if the data required to do so were available.
For Brunei, the most recent trade data are from 2004. In addition, trade data are not yet available for the Lao PDR. Instead, estimates of Lao imports in 2006 were used, based on exports to the Lao PDR reported by its partner countries, as described in Marks (2009). We then rescaled the data according to the ratio of total import values reported in 2010 versus 2004 (for Brunei) and 2006 (Lao PDR) in the International Financial Statistics of the International Monetary Fund to obtain rough estimates of imports by commodity in 2010.
3. Methodology

The analysis applies the idea that a preferential trade agreement within a bloc of countries results in both trade creation and trade diversion. Trade creation occurs to the extent that the imports from within the bloc displace higher-cost domestic production within a country.
 Trade creation is beneficial from the standpoint of economic efficiency and economic welfare of the nation. Trade diversion occurs to the extent that higher-cost imports from within the bloc displace lower-cost imports from countries outside the bloc. Trade diversion is harmful to economic efficiency and to the economic welfare of the nation.

The analysis is partial equilibrium in the sense that it examines markets individually. It implements the Armington (1969) assumption that there is imperfect substitution among imports of a particular commodity from the various source countries. For simplicity, I assume that export supply elasticities for all products are infinite: each country as an importer faces a constant external price for each commodity. This assumption is clearly an oversimplification in many cases, but in the absence of reliable export supply elasticity estimates it provides a workable approach.

This partial equilibrium analysis does not account for any exchange rate effects, nor does it account for income effects on import demand. With tariff cutting, preferential or otherwise, the local currency would tend to depreciate against other currencies, which would raise import prices in local currency terms and thus limit the increase in imports. Preferential tariff cuts could also cause national income to change. But whether national income increases or decreases depends on whether the effects of trade creation or trade diversion predominate. Thus, we cannot say in general how the omission of income effects biases the analysis. In addition, the analysis does not account for how changes in the price of one commodity affect the demand for imports of others.
 Finally, this analysis will not allow tariff rate changes to cause import changes for commodities for which imports were previously zero.

Elasticities of import demand from Stern, Frances, and Schumacher (1976) were assigned to the various commodity classifications, rather than the new default elasticities used by the SMART model. The new defaults are based on the estimates from Kee, Nicita, and Olarreaga (2008), who use an econometric approach based on the assumption of national income maximization. While the earlier elasticity data are no doubt out of date for many commodities, many of the estimates from Kee, Nicita, and Olarreaga are implausible,
 and the implementation of the approach in the SMART model, which must interpolate in some fashion to assign elasticities to sectors for which estimates are missing, are arbitrary.

Absent sectoral estimates of elasticities of substitution in import demand, we follow Cline (1978) and assume an elasticity of substitution between imports of different countries equal to 2.5 for all commodities. The SMART model implements a default elasticity of substitution of 1.5 for all commodities and countries.
The analysis is complicated because of the use of 2010 trade data, which already should reflect the effects of the ACFTA agreement to that point. As we discuss further, we handle this by first subtracting from the 2010 import values both trade creation and diversion due to the 2010 ACFTA tariff rates—to get a baseline scenario for 2010 as if the ACFTA tariff cuts had not been enacted. We then add back to these baseline values the trade creation and diversion effects due to application of the 2012 ACFTA tariff rates.
To understand the analysis, it is useful to consider it from the point of view of a single country, and the remainder of this section will do so, using Indonesia as the example.
3.1 Trade Creation

For a given imported item i from China, the value of imports in the base year, MiC, equals the product of the border price of the item, PiC, and the quantity imported, QiC:
 


(1)
MiC = PiC ( QiC .

The trade creation calculations use the price responsiveness of the demand for imports to adjust upward the quantity of imports that would come into the country with the ACFTA rate applied for China rather than the most-favored-nation (MFN) tariff rate. Specifically, let ei be the own-price elasticity of import demand for item i;
 it is assumed to be the same for imports of the item from all countries of origin. This elasticity shows the ratio of the percentage change in the quantity of imports demanded relative to the percentage change in price that causes quantity demanded to change.
 For imports from China in particular:


(2)
ei = 
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This elasticity is typically negative (though it may be shown as a positive number), since a higher price is typically associated with a lower quantity demanded. The price term in the denominator, with a D superscript, is the domestic price inclusive of the import tariff. It is related to the border price of the product as


(3)
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with the preferential ACFTA tariff tiC in effect.

With the assumption of an infinite elasticity of supply of exports, the prices at which all exports are offered to Indonesia are assumed to remain constant, no matter how much of these imports the country demands. The elasticity of Indonesian import demand thus indicates how the quantity imported responds to changes in the import tariff rate.

Specifically, with the price PiC constant, we see from (1) that
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Also, rearranging the definition of the elasticity of demand in (2), we get
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The constancy of PiC also implies from (3) that a change from the MFN tariff rate tiN to the ACFTA tariff rate tiC causes
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Putting this all together, we get
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Thus, we have an expression for the percentage change in the value of imports from China in terms of the price elasticity of import demand and the new and old tariff rates for China. With the elasticity of demand being negative, and the new tariff rate being lower than the old one, there is an increase in the value of imports from China.

Trade creation (TCi) for item i can then be calculated as the proportional (not percentage) change in the value of imports multiplied by the original value of imports from China:


(4)
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3.2 Trade Diversion

Tariff reductions for China will not only cause imports from China to increase due to trade creation, but will also cause substitution of imports from other countries to China in the form of trade diversion. The parameter that determines the extent of this substitution is the elasticity of substitution si for item i between China and other countries. It is defined as
(5)
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The price terms in the denominator are the tariff-inclusive domestic prices, as above. In going from applying the MFN tariff rate to applying the ACFTA preferential rate for China, while applying a constant rate to all other countries (assumed below without loss of generality to be the MFN rate), we get
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which conveniently is identical to the percentage change in the domestic price of imports from China in Section 3.1.

For the percentage change in the import ratio in the numerator on the right side of (5), we can use the approximation that the percentage change in a ratio is equal to the percentage change in the numerator minus the percentage change in the denominator. (The approximation is very close for tiny changes.) In particular, we wish to find trade diversion, such that the increase in the value of imports from China is equal to the decrease in the value of imports from other countries, or algebraically, TDi = 
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The second line of the derivation comes from getting a common denominator in the expression and from using 
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Now, rearranging (5) and using all of the above, in particular that 
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As noted earlier, in the absence of estimates of the elasticity of substitution for individual products, we adopt the commonly applied strategy of assuming that the elasticity of substitution is the same for all products (equal to 2.5).

3.3 Putting It Together

Putting this all together, for a given change in the tariff treatment of China, the new value of imports of item i from China is

(7)
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while the new value of imports from other countries is

(8)
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It is also required that the value of imports from both China and other countries remain non-negative, for any change in tariff rates, as discussed further below.

There remains the matter of assigning trade diversion amounts to individual countries, notably Indonesia, in the case in which some other ASEAN country cuts its import tariff rate on imports from China, or China cuts its import tariff rate on imports from other ASEAN countries. I follow Laird and Yates (1986) and assign the trade diversion in proportion to the initial share of imports from Indonesia versus all other countries from which trade diversion would occur.

This analysis provides a basis for calculating changes in customs revenue for countries entering preferential arrangements. For a given tariff line, a weighted average tariff rate can be calculated using the share of the value of imports from the various trading partners, to aggregate their respective tariff rates. Using data from before and after the preferential arrangement is put into effect, this weighted average tariff rate is multiplied by the total value of imports of an item from all countries, and the product is then summed over all tariff lines, to estimate customs revenue.
3.4 Some Practicalities

In calculating the effects of the ACFTA preferential tariffs, as noted earlier, the first step is to strip out the trade creation and trade diversion that resulted in 2010 from application of the 2010 ACFTA import-tariff commitments, to calculate baseline import values for 2010. This is a difficult step, because it requires working backward from the observed new levels of imports in (7) and (8) to find the old levels, by calculating trade creation and trade diversion as functions of the old levels of imports for which we are trying to solve. In an Excel spreadsheet, the easiest way to do this is to call the Solver add-in from an Excel macro that handles each of the products for which import data exist.

When these baseline import levels for 2010 have been obtained, it is straightforward to apply the 2012 ACFTA commitments to baseline imports of each product, calculating the trade creation and trade diversion implied, still subject to the constraint that imports be non-negative. This is a problem only for trade diversion. Suppose we are looking for trade diversion toward Indonesia due to cuts in import tariff rates in its favor in China. When this trade diversion is subtracted from imports into China from countries other than Indonesia, it could result in a negative level of imports. The simple solution adopted in this paper is to let trade diversion for any item equal the minimum of trade diversion as calculated in (6) and the initial level of imports from countries other than Indonesia.


4. Findings

The implications of the 2012 ASEAN-China tariff cuts for Indonesia can be summarized from a variety of perspectives. Most of the tables present the findings for 17 commodity categories along with aggregates for all tradable goods sectors. In addition, detailed findings for the most-impacted commodity imports and exports for Indonesia are presented.
Table 1 indicates the overall impact of the ASEAN-China import tariff cuts on weighted-average import tariff rates in Indonesia and in China.
 Before the ASEAN-China tariff cuts, the weighted average import tariff rate in Indonesia was 2.6 percent and in China 4.4 percent. With the ASEAN-China 2012 rates in effect, the weighted average rate in Indonesia becomes 2.0 percent and in China 4.4 percent.

The general impression from these weighted average import tariff rates is that, although the tariff cutting is of roughly similar magnitude in both countries, import tariffs remain more protective in China, particularly in textiles, apparel, and leather as well as non-metal products such as rubber, plastics, ceramics, and glass. Agriculture and fisheries also remain relatively heavily protected in China.

Table 1
Weighted Average Import Tariff Rates, With and Without ASEAN-China Free Trade Agreement, Indonesia and China (%)
	
	Indonesia
	China

	
	Without ACFTA
	With ACFTA 2012 Rates
	Without ACFTA
	With ACFTA 2012 Rates

	Food crops
	4.6
	3.2
	20.1
	14.6

	Estate and other crops
	2.5
	2.1
	10.0
	8.6

	Livestock and their products
	3.6
	3.6
	8.6
	8.4

	Forestry
	1.7
	0.9
	5.6
	3.5

	Fisheries
	3.0
	1.2
	9.9
	9.2

	Oil and gas extraction
	0.4
	0.5
	1.0
	0.7

	Other mining
	1.2
	0.9
	0.9
	0.6

	Food, beverages and tobacco
	8.4
	8.0
	6.3
	5.6

	Textiles, apparel and leather
	4.8
	2.4
	14.6
	14.0

	Wood products
	0.3
	0.1
	0.2
	0.1

	Paper products
	2.7
	2.4
	2.9
	2.9

	Chemicals
	2.8
	2.3
	6.4
	5.9

	Oil refining and liquefied natural gas
	0.9
	0.5
	6.8
	5.3

	Non-metal products
	4.9
	4.4
	10.2
	9.1

	Metals and metal products
	3.7
	2.8
	3.5
	3.3

	Machinery and transport equipment
	2.1
	1.4
	4.3
	4.1

	Other manufacturing
	2.4
	1.4
	6.3
	6.2

	Total
	2.6
	2.0
	4.4
	4.1


Table 2 shows the estimated impact of ACFTA on Indonesia’s imports, exports, and trade balance, with all figures in millions of U.S. dollars. The first set of columns shows the impact on Indonesia’s exports to China. The first of these indicates trade creation in China in favor of Indonesian exports, due to tariff cuts in China on imports from Indonesia. The second shows trade diversion from other countries to Indonesia in the China market due to these same cuts. For a number of product aggregates, these export gains for Indonesia due to trade creation and trade diversion in China are of about the same order of magnitude. 

The third column shows the loss in Indonesian exports to China due to trade diversion to other ASEAN countries caused by China’s tariff cuts on imports from these countries under ACFTA. The fourth column shows that the estimated net impact on Indonesia’s exports to China is positive for all product categories except food crops. The overall net gain in exports to China is estimated at $1.4 billion. The gains are most pronounced in mining, chemicals, and machinery and transportation equipment.

The fifth column in Table 2 shows Indonesia’s export loss in ASEAN countries due to trade diversion in favor of China in those countries, given their tariff cutting for imports from China. This amount is only about $149 million in total. The sixth column shows the estimated net effect of the ACFTA agreement on Indonesia’s exports. Overall, exports are estimated to have increased by more than $1.2 billion. The three sectors with the largest export gains to China also have the largest overall net export gains, when other trade diversion effects are taken into account. For paper products, food crops, and wood products there are estimated to be small decreases in exports.

The next set of columns of Table 2 shows effects of ACFTA on imports to Indonesia. The first column shows trade creation due to the tariff cuts for China. The sectors with the biggest increases are machinery and transportation equipment as well as textiles, apparel, and leather. Other manufacturing, metals and metal products, and chemicals also indicate substantial increases in imports. There is estimated to be a lesser but still substantial amount of trade creation for food crops and food, beverages, and tobacco. For some commodities, Indonesia’s tariffs for China actually are higher than its MFN tariff rates, resulting in negative trade creation for these commodities.
 For the oil and gas extraction sector, trade creation on net is negative.
The second column in this set indicates additional increases in imports from China due to trade diversion from other countries. (Recall that trade diversion is defined in such a way that the gain in imports from one country equals the loss in imports from other countries.) For machinery and transportation equipment, this trade diversion is very large, and for some of the sectors, notably metals and metal products, it actually exceeds trade creation. The third column in this set sums the first two columns, showing the total increase in imports from China to be about $2.1 billion.

Finally, the last two columns of Table 2 indicate the estimated effect of the ACFTA on Indonesia’s balance of trade in goods. The first shows the net change in the overall trade balance, and the second the net change in Indonesia’s trade balance with China. Overall Indonesia’s trade balance is estimated to have increased by $89 million due to ACFTA but its trade balance with China to have decreased by $701 million. By sector, the decrease in the trade balance is most pronounced in machinery and transportation equipment; textiles, apparel, and leather; other manufacturing; and metal products. The increase in the trade balance is by far most pronounced in mining.

The partial-equilibrium analysis presented in this paper does not include effects of the agreement on income or exchange rates, both of which would be expected to adjust. Thus, the effects on the trade balance in particular could be expected to decrease as these variables change in the real world. Given our estimate of the small effect on Indonesia’s overall trade balance, however, the exchange rate effects might be expected to be small as well. In any case, the findings are instructive: the direct effects of ACFTA are to boost Indonesia’s exports narrowly more than its imports, though its imports from China increase by considerably more relative to its exports to China.

Table 3 breaks down by country Indonesia’s export losses to China due to trade diversion to ASEAN partner countries. In these terms, Malaysia stands as Indonesia’s greatest rival, with trade diversion to that country in the China market on the order of $92.0 million. Thailand is next, with trade diversion of $43.4 million, and the Philippines is third, with $31.6 million. Brunei, Cambodia, the Lao PDR, and Myanmar are almost of no consequence for Indonesia in the China market.

Table 4 similarly breaks down by country Indonesia’s export losses in other ASEAN countries due to trade diversion in favor of China. China gains the most at the expense of Indonesia in the Thailand market, by $55.4 million. Its gains in Malaysia, at $55.0 million, are nearly as large. Vietnam and the Philippines also have consequential amounts of trade diversion in favor of China at the expense of Indonesia.

Despite the increase in imports of nearly $1.2 billion, Indonesian customs revenue incurs a substantial loss, estimated at $782 million. Not only are import duties lower, and in many cases zero, on imports from China, but trade diversion to China from other countries subject to positive import duties lowers custom revenue further. China has similar but larger-scale results in customs revenue collection due to ACFTA: a loss of $3.9 billion.

Table 5 shows the top import increases to Indonesia, in millions of dollars and in percentages, among all HS six-digit product categories. The increases are shown for application of the 2012 ACFTA import tariff rates relative to the 2010 baseline trade data. The table also includes the Indonesian MFN import duty applicable in 2010 and ASEAN-China duty applicable in 2012. A wide range of textile and apparel products, electrical and electronics products, metal products, miscellaneous manufactures, and chemicals are among the top 50. For those concerned about horticultural trade, mandarin oranges, apples, and pears are also in this top group—ranked 14, 25, and 45, respectively.

Table 6 conducts a similar exercise for the net changes in exports from Indonesia. Coal, petroleum, and their derivative products are represented, as are derivatives of palm oil refining. Also represented are consumer and other electronics, some footwear and textile products, chemicals, and machine and motor vehicle parts. Included as well are resource-based products like cocoa beans, coconut oil, certain nonferrous metal products, and fish.

Table 2
Effects of ASEAN-China Agreement on Indonesia's Overall and Bilateral Trade Balances ($ millions)
	
	Indonesia's Exports to China
	Loss in Exports to ASEAN Countries Due to Trade Diversion in Favor of China
	Net Change in Exports
	Indonesia's Imports from China
	Net Change in Overall Trade Balance
	Net Change in Trade Balance with China

	
	Gain Due to Trade Creation
	Gain Due to Trade Diversion From Other Countries
	Loss Due to Trade Diversion to ASEAN Countries
	Net Change in Exports to China
	
	
	Increase Due to Trade Creation (Net Increase in Total Imports)
	Increase Due to Trade Diversion from ASEAN to China
	Total Change in Imports 
	
	

	Food crops
	1.9
	10.5
	14.4
	-2.0
	0.9
	-2.9
	23.6
	9.4
	33.0
	-26.5
	-35.0

	Estate and other crops
	0.9
	1.6
	0.1
	2.4
	1.2
	1.1
	0.4
	0.5
	0.9
	0.8
	1.5

	Livestock and their products
	0.5
	1.2
	0.5
	1.2
	0.0
	1.2
	1.2
	1.3
	2.5
	0.0
	-1.3

	Forestry
	1.1
	0.8
	0.5
	1.4
	0.2
	1.2
	0.0
	0.0
	0.0
	1.2
	1.4

	Fisheries
	4.9
	10.0
	1.7
	13.2
	2.0
	11.2
	4.3
	3.7
	8.0
	6.9
	5.2

	Oil and gas extraction
	31.3
	63.1
	21.2
	73.2
	0.1
	73.1
	-4.1
	-8.1
	-12.2
	77.2
	85.4

	Other mining
	253.8
	242.5
	12.6
	483.7
	0.5
	483.2
	3.3
	4.0
	7.3
	479.8
	476.4

	Food, beverages and tobacco
	74.5
	94.2
	54.6
	114.1
	5.2
	108.9
	20.9
	27.1
	48.0
	88.0
	66.1

	Textiles, apparel and leather
	66.1
	59.5
	9.4
	116.1
	21.6
	94.5
	267.2
	175.6
	442.7
	-172.6
	-326.6

	Wood products
	1.0
	1.2
	0.9
	1.3
	2.4
	-1.1
	4.9
	2.0
	6.9
	-6.0
	-5.6

	Paper products
	0.0
	0.0
	0.0
	0.1
	8.0
	-7.9
	6.9
	10.2
	17.1
	-14.8
	-17.1

	Chemicals
	114.4
	135.6
	37.8
	212.1
	13.6
	198.5
	123.6
	100.8
	224.4
	74.9
	-12.3

	Oil refining and liquefied natural gas
	1.3
	1.8
	0.0
	3.1
	0.0
	3.1
	2.2
	2.5
	4.7
	0.9
	-1.6

	Non-metal products
	65.8
	33.6
	25.1
	74.3
	14.7
	59.6
	12.9
	17.9
	30.8
	46.6
	43.5

	Metals and metal products
	23.4
	37.3
	4.0
	56.7
	15.9
	40.8
	129.6
	133.7
	263.3
	-88.8
	-206.6

	Machinery and transport equipment
	102.3
	132.3
	19.1
	215.5
	55.7
	159.7
	431.9
	411.1
	843.0
	-272.2
	-627.5

	Other manufacturing
	16.4
	15.6
	1.1
	30.9
	7.1
	23.8
	129.8
	47.9
	177.7
	-106.0
	-146.8

	Total
	759.6
	840.7
	203.2
	1,397.1
	149.2
	1,248.0
	1,158.6
	939.6
	2,098.2
	89.4
	-701.0


Table 3
Trade Diversion: Reductions in Value of Indonesia's Exports to China due to China's Import Tariff Cuts for other ASEAN Countries ($ millions)
	
	Brunei
	Cambodia
	Lao PDR
	Malaysia
	Myanmar
	Philippines
	Singapore
	Thailand
	Vietnam
	Total

	Food crops
	-
	0.0
	0.0
	0.0
	0.2
	0.2
	0.0
	12.6
	1.4
	14.4

	Estate and other crops
	-
	-
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.1

	Livestock and their products
	-
	-
	0.0
	0.1
	0.0
	0.1
	0.0
	0.2
	0.0
	0.5

	Forestry
	-
	-
	0.0
	0.2
	0.1
	0.1
	0.0
	0.0
	0.0
	0.5

	Fisheries
	0.0
	0.0
	-
	0.4
	0.5
	0.1
	0.0
	0.5
	0.2
	1.7

	Oil and gas extraction
	-
	-
	-
	7.0
	-
	0.1
	12.3
	1.7
	0.1
	21.2

	Other mining
	-
	0.0
	0.1
	0.7
	0.0
	11.5
	0.0
	0.3
	0.0
	12.6

	Food, beverages and tobacco
	0.0
	0.0
	0.2
	34.9
	0.6
	13.8
	3.6
	1.3
	0.1
	54.6

	Textiles, apparel and leather
	(0.0)
	0.2
	0.0
	0.7
	0.0
	0.2
	0.0
	2.9
	5.4
	9.4

	Wood products
	0.0
	0.0
	0.0
	0.1
	0.4
	0.2
	0.0
	0.0
	0.1
	0.9

	Paper products
	-
	-
	0.0
	0.0
	-
	0.0
	0.0
	0.0
	0.0
	0.0

	Chemicals
	0.1
	0.0
	0.0
	27.1
	0.0
	2.4
	1.8
	6.2
	0.3
	37.8

	Oil refining and liquefied natural gas
	-
	-
	-
	0.0
	-
	0.0
	0.0
	0.0
	-
	0.0

	Non-metal products
	0.0
	0.0
	0.0
	11.3
	0.0
	0.5
	0.1
	12.1
	1.1
	25.1

	Metals and metal products
	0.0
	0.0
	0.0
	3.3
	0.0
	0.0
	0.4
	0.1
	0.0
	4.0

	Machinery and transport equipment
	0.0
	0.0
	0.0
	5.8
	0.0
	2.4
	2.8
	4.8
	3.3
	19.1

	Other manufacturing
	0.0
	0.0
	0.0
	0.4
	0.0
	0.1
	0.1
	0.5
	0.0
	1.1

	Total
	0.1
	0.2
	0.4
	92.0
	2.0
	31.6
	21.2
	43.4
	12.3
	203.2


Table 4
Trade Diversion: Reductions in Value of Indonesia's Exports to ASEAN Partners due to their Import Tariff Cuts for China ($ millions)
	
	Brunei
	Cambodia
	Lao PDR
	Malaysia
	Myanmar
	Philippines
	Singapore
	Thailand
	Vietnam
	Total

	Food crops
	-
	-
	-
	0.0
	-
	0.1
	-
	0.6
	0.2
	0.9

	Estate and other crops
	0.0
	-
	-
	0.2
	-
	0.0
	-
	0.9
	0.1
	1.2

	Livestock and their products
	-
	-
	-
	0.0
	0.0
	0.0
	-
	0.0
	0.0
	0.0

	Forestry
	-
	-
	-
	-
	-
	0.0
	-
	0.2
	-
	0.2

	Fisheries
	-
	-
	-
	0.0
	-
	0.0
	-
	1.7
	0.3
	2.0

	Oil and gas extraction
	0.0
	0.0
	-
	0.1
	-
	0.0
	-
	0.0
	0.0
	0.1

	Other mining
	-
	0.0
	-
	0.0
	-
	0.4
	-
	0.1
	-
	0.5

	Food, beverages and tobacco
	0.0
	0.1
	-
	1.7
	0.0
	1.3
	0.0
	1.7
	0.4
	5.2

	Textiles, apparel and leather
	0.0
	0.1
	0.0
	6.4
	0.0
	1.4
	-
	8.2
	5.5
	21.6

	Wood products
	0.0
	0.0
	-
	1.2
	-
	0.0
	-
	1.1
	0.0
	2.4

	Paper products
	-
	0.0
	0.0
	4.2
	-
	0.7
	-
	2.4
	0.7
	8.0

	Chemicals
	0.0
	0.0
	-
	2.3
	0.0
	2.2
	-
	6.4
	2.7
	13.6

	Oil refining and liquefied natural gas
	-
	-
	-
	-
	-
	0.0
	-
	0.0
	-
	0.0

	Non-metal products
	0.0
	0.0
	0.0
	6.4
	-
	3.1
	-
	4.1
	1.0
	14.7

	Metals and metal products
	0.0
	0.0
	-
	9.5
	-
	0.9
	-
	3.5
	2.0
	15.9

	Machinery and transport equipment
	0.0
	0.1
	-
	21.8
	0.0
	6.9
	-
	19.8
	7.0
	55.7

	Other manufacturing
	0.0
	0.0
	-
	1.1
	0.0
	0.5
	-
	4.9
	0.6
	7.1

	Total
	0.0
	0.4
	0.0
	55.0
	0.0
	17.6
	0.0
	55.4
	20.6
	149.2


Table 5
The Top 50 Six-Digit Categories for Which Exports from Indonesia are Estimated to Have Increased the Most Due to the ASEAN-China FTA
	 Rank
	HS Code
	Description
	Import Duties (percent)
	Increase in Imports

	
	
	
	MFN 2010
	China 2012
	$ Million
	Percent

	1
	853931
	Electric discharge lamps (except ultraviolet lamps), fluorescent, hot cathode
	7.5
	0.0
	38.5
	32.7

	2
	640299
	Certain other footwear with outer soles and uppers of rubber/plastics
	25.0
	0.0
	17.7
	69.2

	3
	600622
	Certain knitted/crocheted fabrics of cotton, dyed
	10.0
	0.0
	17.5
	6.9

	4
	848180
	Certain taps, cocks, valves and similar appliances for pipes/boiler shells/tanks/vats/the like
	7.8
	0.0
	15.8
	4.4

	5
	950300
	Tricycles, scooters, pedal cars and similar wheeled toys; dolls' carriages; dolls and other toys
	13.3
	4.0
	15.7
	23.4

	6
	730429
	Certain casing, tubing, of a kind used in drilling for oil/gas, not of drill pipe of stainless steel
	8.8
	0.0
	13.9
	4.5

	7
	730890
	Certain structures and parts of structures of iron/steel
	11.0
	0.0
	12.9
	4.5

	8
	844391
	Certain parts and accessories of printing machinery used for printing by means of plates, cylinders
	5.0
	0.0
	10.5
	1.9

	9
	520842
	Certain woven fabrics of cotton, containing 85% or more by weight of cotton
	12.5
	0.0
	10.1
	10.0

	10
	851762
	Machines for the reception, conversion and transmission or regeneration of voice, images and other data
	1.9
	0.0
	10.0
	2.4

	11
	850610
	Primary cells and primary batteries, manganese dioxide
	10.0
	0.0
	9.9
	18.5

	12
	890190
	Certain vessels for the transport of goods and for the transport of both persons and goods
	5.0
	0.0
	9.5
	1.5

	13
	854420
	Co-axial cable and other co-axial electric conductors
	11.3
	0.0
	9.5
	9.5

	14
	080520
	Mandarins, including tangerines and similar citrus hybrids, fresh/dried
	20.0
	0.0
	8.7
	6.5

	15
	600410
	Certain knitted/crocheted fabrics
	10.0
	0.0
	8.7
	7.5

	16
	621210
	Brassieres and parts thereof, whether/not knitted/crocheted
	15.0
	0.0
	8.3
	40.9

	17
	640219
	Sports footwear other than ski or snowboard footwear, with outer soles and uppers of rubber/plastics
	25.0
	0.0
	8.3
	56.1

	18
	110812
	Maize (corn) starch
	10.0
	0.0
	8.2
	8.0

	19
	853710
	Certain boards, panels, consoles, desks, cabinets and other bases, for electric control or distribution of electricity
	5.0
	0.0
	7.3
	4.5

	20
	840490
	Parts of auxiliary plant for use with certain boilers or condensers for vapor power units
	10.0
	0.0
	7.2
	3.0

	21
	850720
	Certain electric accumulators, including separators therefor
	15.0
	0.0
	7.2
	16.2

	22
	940190
	Parts of the seats of transportation equipment and other seats
	10.0
	0.0
	7.1
	9.7

	23
	721633
	Certain angles, shapes and sections of iron/non-alloy steel, not further worked than hot-rolled/hot-drawn/extruded
	15.0
	0.0
	6.9
	17.1

	24
	730419
	Line pipe of a kind used for oil/gas pipelines, other than of stainless steel.
	5.0
	0.0
	6.8
	1.9

	25
	080810
	Apples, fresh
	5.0
	0.0
	6.4
	4.0

	26
	760611
	Certain plates, sheets and strip, rectangular, of aluminum, not alloyed
	10.0
	0.0
	6.3
	8.3

	27
	600290
	Certain knitted/crocheted fabrics
	10.0
	0.0
	5.4
	4.1


Table 6
Top 50 Six-Digit Categories for Which Exports from Indonesia are Estimated to Have Increased the Most Because of the ASEAN-China FTA
	Rank
	HS Code
	Description
	Estimated Increase in Exports

	
	
	
	$ Million  
	Percent

	1
	270112
	Bituminous coal, whether/not pulverized but not agglomerated
	251.9
	11.5

	2
	270119
	Coal other than anthracite and bituminous, whether/not pulverized but not agglomerated
	186.0
	4.4

	3
	271019
	Certain petroleum oils and oils obtained from bituminous minerals
	69.6
	9.4

	4
	400599
	Certain compounded rubber), unvulcanized, other than in plates, sheets and strip
	41.6
	41.2

	5
	270210
	Lignite, whether/not pulverized but not agglomerated (excluding jet)
	39.5
	3.8

	6
	290516
	Octanol (octyl alcohol) and isomers thereof
	30.9
	17.5

	7
	852990
	Certain parts suitable for use with radio, television, radar apparatus
	29.1
	26.0

	8
	852580
	Television cameras, digital cameras and video camera recorders
	27.2
	27.9

	9
	290243
	p-Xylene
	27.0
	6.4

	10
	151321
	Palm kernel/babassu oil, crude
	25.8
	3.3

	11
	852290
	Certain parts and accessories for use with audio, video recording/playback apparatus
	20.2
	56.3

	12
	151620
	Certain vegetable fats and oils and fractions thereof, whether/not refined but not further prepared
	19.6
	11.7

	13
	740819
	Certain copper wire, of refined copper
	18.3
	5.3

	14
	121220
	Seaweeds and other algae, fresh/chilled/frozen/dried, whether/not ground
	17.8
	23.0

	15
	391590
	Certain waste, parings and scrap, of plastics
	15.4
	22.4

	16
	640399
	Other footwear without  outer soles of leather, not covering the ankle.
	15.2
	47.5

	17
	850650
	Primary cells and primary batteries, lithium
	14.2
	35.5

	18
	844399
	Certain parts and accessories for printing machinery
	14.1
	12.1

	19
	382311
	Stearic acid
	14.1
	26.6

	20
	151311
	Coconut (copra) oil, crude
	13.3
	5.2

	21
	750120
	Nickel oxide sinters and other intermediate products of nickel metallurgy
	13.1
	8.6

	22
	850110
	Certain electric motors
	12.1
	11.6

	23
	870850
	Motor-vehicle drive-axles with differential, and non-driving axles, and their parts
	10.9
	16.2

	24
	850440
	Static converters
	9.8
	15.7

	25
	382319
	Certain industrial fatty acids and acid oils
	9.3
	21.4

	26
	382490
	Certain chemical products and preparations of the chemical/allied industries
	8.7
	23.2

	27
	390410
	Poly(vinyl chloride), not mixed with any other substance, in primary forms
	8.6
	13.6

	28
	410712
	Certain leather further prepared after tanning/crusting, of bovine (incl. buffalo)/equine animals
	8.4
	34.0

	29
	151790
	Certain edible mixtures/preparations of animal/vegetable fats/oils/fractions of different fats/oils
	8.3
	21.6

	30
	800110
	Tin, not alloyed, unwrought
	8.0
	1.1

	31
	281410
	Anhydrous ammonia
	6.9
	6.4

	32
	180100
	Cocoa beans, whole/broken, raw/roasted
	6.9
	1.0

	33
	290511
	Methanol (methyl alcohol)
	6.5
	9.0

	34
	848210
	Ball bearings
	6.1
	15.2

	35
	293499
	Certain nucleic acids and their salts
	6.1
	16.6

	36
	842139
	Filtering/purifying machinery and apparatus for gases, not air filters for internal combustion engines
	6.0
	13.7

	37
	844332
	Certain printers, copying machines and facsimile machines, whether/not combined
	5.9
	5.6

	38
	550410
	Certain artificial staple fibers, not carded/combed/processed, of viscose rayon
	5.8
	11.8

	39
	382370
	Industrial fatty alcohols
	5.8
	21.9

	40
	900661
	Discharge lamp (electronic) flashlight apparatus
	5.7
	46.7

	41
	291736
	Terephthalic acid and its salts
	5.2
	23.8

	42
	740811
	Certain copper wire, of refined copper
	5.0
	2.2

	43
	640419
	Certain footwear (excl. waterproof) with outer soles of rubber/plastics and uppers of textile materials
	4.7
	68.4

	44
	340490
	Certain artificial waxes and prepared waxes
	4.3
	31.4

	45
	390190
	Certain polymers of ethylene, in primary forms
	4.2
	20.7

	46
	030379
	Certain fish, frozen (except fillets/other fish meat of certain fish/livers and roes)
	4.1
	3.1

	47
	290545
	Glycerol other than crude
	4.0
	22.9

	48
	290514
	Certain butanols
	3.6
	19.4

	49
	550969
	Certain yarn other than sewing thread, of acrylic/modacrylic staple fibres
	3.6
	11.1

	50
	700521
	Certain float glass and surface ground/polished glass, non-wired 
	3.6
	10.4


5. Concluding Remarks

This analysis is not intended as the last word on estimation of the effects of changes in import tariff rates under ACFTA. The partial equilibrium analysis entails a number of limiting assumptions: the effects of the ACFTA on exchange rates and income flows are not accounted for, and it is assumed that export supply elasticities in all sectors are infinite. In addition, the import demand elasticity estimates applied in this paper could be subjected to sensitivity analysis of the extent to which variations in these parameters influence the findings.
Finally, the analysis is static. It omits dynamic effects on competitiveness due to further opening to trade. Also, to not participate in the ACFTA agreement would have risked being left behind in regional economic integration, which would set in motion its own development dynamics.

Nevertheless, the findings are suggestive. ACFTA has caused a substantial expansion of both exports and imports for Indonesia, with a slightly positive net contribution to the trade balance. Although the bilateral trade balance with China is estimated to have deteriorated considerably, bilateral trade balances per se have no particular significance.
 We also see that Indonesia and China both incur substantial customs revenue losses because of participation in the agreement.
References
Armington, Paul. 1969. A Theory of Demand for Products Distinguished by Place of Production. International Monetary Fund Staff Papers 16, 159-78.

Cline, William R. 1978. Trade Negotiations in the Tokyo Round: A Quantitative Assessment. Washington, D.C.: Brookings Institution.

Kee, Hiau Looi, Alessandro Nicita, and Marcelo Olarreaga. 2008. Import Demand Elasticities and Trade Distortions. Review of Economics and Statistics 90 (November), 666–82.

Laird, Sam, and Alexander Yeats. 1986. The UNCTAD Trade Policy Simulation Model: A Note on the Methodology. Geneva, Switzerland: United Nations Conference on Trade and Development, October.

Marks, Stephen V. 2009. The 2008 Preferential ASEAN Import Tariff Rates: Estimation of Customs Revenue Effects for the Lao PDR. August 2009 manuscript prepared for the Asian Development Bank, Manila.

Plummer, Michael G., David Cheong, and Shintaro Hamanaka. 2010. Methodology for Impact Assessment of Free Trade Agreements. Manila: Asian Development Bank.

Stern, Robert M., Jonathan Francis, and Bruce Schumacher. 1976. Price Elasticities in International Trade. Toronto: Macmillan of Canada.

Vanzetti, David, Nur Rakhman Setyoko, Nguyen Ngoc Que, and Ray Trewin. 2011. A Comparison of Indonesian and Vietnamese Approaches to Agriculture in the ASEAN-China FTA. Contributed at the 55th AARES Annual Conference, Melbourne, 8-11 February 2011.

Appendix. Summary of Spreadsheet Methodology
A brief outline of the Excel files produced for this study may be useful. For each ASEAN country and China, we first produced from its tariff schedule a workbook named, for example, “Import Tariffs Concordance Brunei.xlsx.” This workbook handled conversion of any specific tariffs to an ad valorem basis (using unit values from the trade data). A pivot table was then used to condense the detailed tariff data to a six-digit Harmonized System (HS) basis that would be more or less compatible with the six-digit HS trade data obtained from the UN’s Comtrade database. 

As noted in the text, the simple average of the detailed tariff classifications was used to aggregate to the six-digit level. For Indonesia and China, for which we did weighted average import tariff rate calculations and customs revenue calculations, the tariff data include tariff schedules from other preferential trade agreements in which they participated in 2010.

For each country, we also produced from its trade data a workbook named, for example, “Imports Cambodia 2010.xlsx,” whose title indicated the country and the year for which the import data applied. This workbook also served the purpose for each country of completing the concordance between the six-digit tariff and trade data.

For each ASEAN country, we also produced a workbook named, for example, “Calculations Indonesia.xlsm,” which implemented the partial equilibrium analysis for that country. For China, we produced a workbook for each ASEAN country, named, for example, “Calculations China Lao.xlsm” Each of these contained a macro called SolveForBaselineOriginal that allowed the actual year 2010 data to be transformed into baseline data, as if the ACFTA had not been applied. 
Once the baseline was obtained, we then used worksheet calculations to solve for the new trade levels following application of 2012 ACFTA tariff rates. For Indonesia and China, these workbooks include special calculations associated with finding the weighted average tariff rate and customs revenue.
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� Plummer, Cheong, and Hamanaka (2010) provide a useful summary of alternative methodologies for the evaluation of trade agreements.


� The original ASEAN six are Indonesia, Malaysia, Thailand, Singapore, the Philippines, and Brunei Darussalam. Vietnam, Myanmar. Cambodia and the LAO People’s Democratic Republic (PDR) joined later. Information on trade agreements involving Asian countries is provided by the Asian Development Bank at its Asia Regional Integration Center web site (http://aric.adb.org/FTAbyCountryAll.php).


� For each ASEAN country, we created three spreadsheets. One provides a concordance between most favored nation (MFN) and ASEAN-China import tariff rates at a detailed level and at a six-digit level. A second breaks down its import data by country, and provides a concordance between the six-digit tariff data and the six-digit trade data. A third performs the calculations of the partial equilibrium analysis. For China the approach is similar, but we use a separate spreadsheet to perform the calculations for each ASEAN partner, and include in that analysis the impact on Indonesia’s exports to China.


� The unit values provide rough approximations to actual prices per unit. In some cases, I used my judgment to adjust the unit values to more plausible levels.


� As the country cuts tariffs and thus delivered prices on imports from within the bloc, not only will domestic production decrease, but domestic consumption will increase as well. Both effects are included in trade creation.


� Vanzetti, Setyoko,  Que, and Trewin (2011) used the GTAP model to conduct a general-equilibrium analysis of ACFTA.


� This makes sense, in the absence of information on how much lower the prices of imports of the various products would have to be before imports started being demanded in positive quantities.


� For example, there are elasticities of import demand in excess of 300 for some commodities, which indicates that a 1 percent increase in an import tariff rate would lead to a 300 percent decrease in quantity of imports demanded! We assume that the elasticity of export supply is infinite, but that assumption can be more easily rationalized if the country in question is a small country that does not have an effect on external prices.


� The basic analysis will not use separate data on prices and quantities, but simply import values. A complete welfare analysis would require looking at prices and quantities separately. Border price means the price of an item before it goes through customs.


� Elasticities in general measure the responsiveness of one magnitude to changes in some other magnitude. The own-price elasticity of demand indicates the effect of a change in the price of the product itself on the quantity demanded. The elasticity of import demand reflects the extent to which other goods can substitute for that kind of good, and the extent to which imports can be substituted for domestic production of it.


� One convenient feature of elasticities is that they are not influenced by the choice of units in which the variables are measured, since taking percentage changes in the numerator and denominator removes these units. In the formula, the Greek letter ( (delta) indicates a change in a variable, and %( indicates a percentage change.


� The infinite-elasticity assumption in effect means that the importing is a small country in the particular market. If export supply were imperfectly elastic, then the elasticities of both export supply and import demand would have to be taken into account, to determine how the quantity, and the price, of imports would change as a result of a change in the import tariff.


� The changes shown in these variables are the changes due to trade diversion only, not trade creation. The constraint that the change in the value of imports from countries inside the favored bloc due to trade diversion equals the negative of the change in the value of imports from all other countries is commonly used in the literature—such as Cline (1978), Laird and Yates (1986), and Jammes and Olarreaga (2005). However, in reality these amounts need not be exactly equal, particularly when we consider that the items are imperfect substitutes and have different prices.


� In each spreadsheet in which calculations are done, the macro is named SolveForBaselineOriginal.


� Jammes and Olarreaga (2005) note that the SMART model takes another approach to handling this problem: trade diversion is scaled in such a way that it could never exceed the initial amount of imports.


� In forming these weighted average tariff rates as of 2010, we accounted for the following preferential trade agreements as well as the MFN tariff schedules. For Indonesia: the ASEAN, ASEAN-Australia and New Zealand, ASEAN-Korea, and ASEAN-India free trade agreements, as well as the Japan-Indonesia Economic Partnership Agreement. No other agreements are in effect for Indonesia. For China: the FTAs with Bangladesh (under the Asia Pacific Trade Agreement), Chile, Hong-Kong, Macau, New Zealand, and Pakistan that are included in the TRAINS trade policy database are included. Omitted are certain regional agreements with minor trading partners and narrower commodity coverage.


� As noted in the introduction, this analysis does not account for tariff equivalents of nontariff measures, such as for rice and sugar in Indonesia.


� Part of the reason for this is that the ACFTA negotiations were completed before Indonesia cut its MFN import tariff rates on selected products.


� For example, the United States has had a substantial trade deficit with China in recent years, although to a large extent this could be viewed more properly as a trade deficit with East Asia—many Asian countries supply raw materials and intermediate inputs to China, which it processes into finished goods for export to the United States and other countries.
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