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Abstract
This paper analyzed the determinant factors of the Indonesia’s pulp export, whether it is affected by internal or external condition. Data during the period of 1997-2006 is analyzed descriptively and econometrically using global value chain analysis and demand analysis with fixed effect model of panel data to give a comprehensive insight. 
The internal condition shows pulp industry in Indonesia is dominated by three integrated pulp and paper companies that supply for 73.3% of total pulp production. In general, pulp mills get wood as the input of production from HTI and IPK due to limited supply timber from natural forest. Thus development of HTI remains an important element to ensure the input since the total production capacity is growing from increasing in utilization rate and establishing of new pulp mills. From the external condition, price seems important. However, due to a common mechanism in pulp market where the producer has a contract in advance with the buyer then changing in price does not directly affect export of pulp. The only statistically significant factor of pulp export is population. Here, Indonesia benefits from highly populated countries.
Relevance to Development Studies

Forestry sector provides economic and non-economic services for daily livelihood in Indonesia. One of forest products that has economic value is pulp. Pulp export contributes on Indonesia’s total export and tends to increase further. Pulp industry needs to be supported because it was competitive in international market indicated from the position of Indonesia as the ninth largest pulp producer in 2006. This paper examines the condition of pulp industry and factors that could affect Indonesia’s pulp export. 
Keywords

global value chain analysis, demand analysis, pulp export, forestry, Indonesia
Chapter 1

Introduction

Forestry sector makes a valuable contribution to keep the pace of development in all parts of the world. At least, there are three main contributions from the area of forestry which are related to production activities, conservation activities and research activities. The aim of this paper is related to production activities of forestry sector. This paper explores the pattern of Indonesia’s pulp export after the economic crisis in 1997. Furthermore, it will be focused on the determinant factors that affect the demand for Indonesia’s pulp export. As we know, trend on the export needs to be evaluated due to the crisis had changed the foreign exchange, thus consequently changed the prices and quantity demanded, and influenced the economy (shifted in the income and preferences) of imported countries. The evaluation is also important since export is one source of economic growth. This section presents background and research question of this paper.

1.1. Background

Indonesia is well-known as wood producer since 1960s with its main export on tropical hardwood. Commercialization of natural forest has been started in 1969 by giving forest concession to private sectors. However, due to limited export ban for logs in 1980, then was fully stopped in 1985, the structure of forest products export has changed. Wood processing industry grows and export on processed woods rises. By 1980s, the wood exports structure has begun to move from tropical hardwood to more value-added processed products. Thus, it will be interesting to see in what extent the export ban policy influence the structural changing in exported wood products. Recently, the exported wood products consist of sawn timber, plywood, wood charcoal, pulp, veneer sheets, particle board and fibreboard. As presented in Table 1.1, in 2006, main wood products exports are pulp and plywood. 
Table 1.1
Export of Forest Products in 2006
	No.
	Exported wood product
	Quantity (1000 kg)
	Value (1000 US$)

	1.
	Sawn timber 
	43,794.28
	37,009

	2.
	Plywood
	1,979,110.38
	1,506,681

	3.
	Wood charcoal
	154,767.08
	27,730

	4.
	Pulp 
	2,812,624.09
	1,124,050

	5.
	Veneer sheets
	7,920.78
	19,952

	6.
	Particle board
	11,673.39
	4,620

	7.
	Fibreboard 
	204,948.50
	49,352




Source: MoF, 2007a
The export structure has changed due to the shift in forestry industry. From Figure 1.1 we can see that there was a declining in capacity utilization rate of sawnwood and plywood-veneer production from around 80% to only a half of it from 1987 to 2005. In contrast, an increasing has happened for pulp production in which its capacity utilization raised about 20% in the same period. The idle (unused) capacity utilization indicates a condition of a supply constraint in the availability of woods as the raw material for forest product industries. 
Figure 1.1

Installed Capacity Utilization Rate

[image: image1.emf]
Source: MoF, 2007b
So far, industrial plantation forest (Hutan Tanaman Industri – HTI) program, initiated by the Ministry of Forestry, has not signalized that the wood supply will be fully covered in a short period. However, the government has stated that pulp and paper industry is a priority one and is very prospective to be developed further. Thus, the priority of the woods usage from the planted forest program is to supply the pulp industry and then paper industry since it gives more value-added than other wood processed industries. Compared with other wood processed industries, paper and paper products have value added as much as Rp24,129 billion while wood and products of wood and furniture and manufacturing n.e.c provide value added Rp16,001 billion and Rp7,650 billion respectively (Statistics Indonesia, 2006).

Pulp is fibrous material prepared for further manufacture into paper products. For pulp production, wood is mostly used as the raw material. In Indonesia, wood pulp comes from eucalyptus, pine and acacia (Hidayat, 2008). However, some other materials can also be processed into pulp, such as waste paper, bamboo, grasses, cotton and others. In this study, pulp refers to wood pulp. There are three methods in pulp making: mechanical, semi-chemical and chemical. Using mechanic method, wood is processed by grinding or milling to get pulp. In chemical method, fibrous material is obtained using a series of chemical treatments. Meanwhile, semi-chemical method combines both mechanic and chemical treatments. 

IPPA (Indonesian Pulp & Paper Association, 2007) reported that in 2007, there has been 10 integrated pulp and paper companies and three non-integrated pulp companies. As presented in Table 1.2, total installed capacity for pulp production was 6.45 million tonnes with the total capacity utilization 5.47 million tonnes. The main companies are PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus owned by Asia Pulp and Paper (APP) from Sinar Mas Group; and PT. Riau Andalan Pulp & Paper owned by Asia Pacific Resources International Limited (APRIL) from Raja Garuda Mas Group. These companies have total installed capacity for pulp production for about 4.5 million tones or 70% of total production capacity of pulp companies in Indonesia. They are also have ability to produce for about 2.9 million tonnes of paper or about 26% from total installed production capacity of paper companies in Indonesia; while among integrated pulp and paper companies they dominate for about 76% of paper supply. 

Table 1.2
Production Capacity of Pulp and Paper Companies 2007
	No.
	Company 
	Installed Capacity (tonnes)

	
	
	Pulp 
	Paper 

	INTEGRATED PULP AND PAPER

	1.
	PT. Kertas Bekasi Teguh
	90,000
	150,000

	2.
	PT. Eureka Aba Paper Factory
	30,500
	40,000

	3.
	PT. Indah Kiat Pulp & Paper
	1,980,000
	2,163,000

	4.
	PT. Kertas Kraft Aceh
	165,000
	135,000

	5.
	PT. Kertas Leces
	72,000
	195,000

	6.
	PT. Lontar Papyrus Pulp & Paper Industry
	701,000
	352,500

	7.
	PT. Kertas Padalarang
	3,000
	7,900

	8.
	PT. Pabrik Kertas Indonesia (Pakerin)
	145,000
	700,000

	9.
	PT. Pola Pulpindo Mantap
	42,000
	32,000

	10.
	PT. Riau Andalan Pulp & Paper
	2,000,000
	350,000

	PULP (NON-INTEGRATED)

	1.
	PT. Kertas Nusantara (PT. Kiani Kertas)
	525,000
	-

	2.
	PT. Tanjung Enim Lestari Pulp and Paper
	450,000
	-

	3.
	PT. Toba Pulp Lestari
	240,000
	-


Source: IPPA, 2007
IPPA (2007) reported that Indonesia’s pulp production in 2006 was 5.67 million tonnes. This volume was used to supply paper and paperboard mills in Indonesia as well as to supply the international pulp market. Domestic demand for pulp was 2.87 million tonnes, consumed by 68 paper and paperboard companies other than the integrated pulp and paper companies. These companies produced newsprint paper, writing and printing paper, sack kraft, fluting and kraft liner, boards, wrapping paper, cigarette paper, tissue paper, specialty paper, and joss paper where about 63% of the production marketed locally. The rest of pulp production or about 2.8 million tonnes was exported.

Indonesia was the ninth of pulp exporter that supply the world market in 2005 (MoF, 2007b). Main export destination countries are China, Korea, Italy and Japan. From 2004 to 2006, exported pulp to China and Korea has increased double. In 2006, the volumes of pulp exported to these countries were 1,357,499,143 kg to China (48.3%), Korea 613,153,524 kg (21.8%), Italy 164,595,056 kg (5.9%) and Japan 156,346,738 kg (5.6%) from total exports of 2,811,624,099 kg (MoF, 2007a). The high demand for pulp for China seems to rise in the same way with the increasing of the economic activities and thus per capita income. Meanwhile, Japan, Korea and Italy are already the traditional markets for the Indonesian pulp exports.
1.2. Research Question

This paper aims to analyze the effect of various factors on the Indonesia’s pulp export, whether it is affected by internal or external condition. Related to the aim, the main question is: what are determinant factors of demand for Indonesia’s pulp export. Furthermore specific questions focus on: 

1. How is the performance of pulp export? 
2. How is the internal condition of pulp industry and the domestic pulp consumption in Indonesia? 
3. What are the external factors in main destination countries that affect the export? 
1.3. Structure of the Paper

The rest of this paper is arranged as follows. Chapter 2 provides literature review consists of basic theories and previous studies on the global value chain and demand analysis. Understanding the basic theories and previous studies, chapter 3 presents methodological approach employed in this paper. Chapter 4 highlights the performance of Indonesian pulp export. Chapter 5 shows results and analysis. Finally, the last chapter concludes.

Chapter 2

Literature Review

This chapter provides theoretical background of this paper. Related theories, on trade and demand, are put up then followed by related researches that have been done in these areas. Discussion on trade theory highlights variations of trade theory that influence economic activities. These variations also show the evolution of trade theory so that it comes to the idea of value chain used in this paper. Meanwhile, discussion on demand theory focuses on determinant factors of demand that could also influence demand on pulp. Furthermore, discussion on related researches summarizes various frameworks used in analyzing value chain and demand. Understanding these frameworks is important in order to choose which one better used to achieve the aim of this paper.

2.1.
Theoretical Framework

2.1.1. Trade Theory

International trade has been explained by various theories. As one of them, Ricardo’s theory on comparative advantage has inspired much in trade literature. Basically, it proposes a 2x2 model in which there is a trade enables condition between two sectors and two countries even though in autarky condition both of the countries can produce both goods by themselves. Still, the relative cost ratios of producing both goods are different and the assumption on constant return to scale and perfect competition are held. Therefore, it is reasonable to the country to completely specialize in the good that it has comparative advantage, trade between goods and, as a result, gain from the trade. Evans (1989) argues that the commodity can be expanded to m x n, but a complete specialization will not be held anymore and become to incomplete specialization in the range of commodities. The size of the country determines the commodities traded where smaller country will specialize in the production of fewer commodities than the larger.

The assumption of constant return to scale to have a comparative advantage has been challenged. Rather than operated in constant return to scale, it is better for firm to operate in increasing return to scale to get a higher profit. Increasing return to scale means mass production with lower cost. Goods can be sold in lower price than competitors’ so that it increases the market share. Rather than differences in factor endowments, increasing return to scale suits with the objective of each producer to generate higher income so it drives the trade. As Krugman (2000) note, trade may simply be a way of extending the market and allowing exploitation of scale economies. However, because of its difficult implication for market structure, it has received little attention from formal trade theory even it meet with condition of imperfect competition in market.

The more general accepted theory in international trade is such a theory of competitive advantage. Competitive advantage is based on condition when a firm is able to create value for customers exceed the cost of the product. There are two basic types of competitive advantage: that of competing product called differentiation advantage and if it has lower cost called cost advantage. These two basic types combined with firm’s activities resulting in three generic strategies: cost leadership, differentiation and focus in a narrow market segment (two variants: cost focus and differentiation focus). Thus, the competitive strategy chosen by a firm is how to earn long term profitability and sustainable position within an industry (Porter, 1998). The strategy aims to reach performance of the firm so that it stays above-average others in the same industry in a long term. 

Furthermore, competitive advantage introduces the concept of value chain. As Porter (1998) explains, value chain is a set of activities that are passed by a product to get some additional values from a flow of inputs to the hands of consumer. Therefore, the firm performs design, produce, market, deliver and support of its product. It is important to not only focus on value created within the firm but also to create vertical linkage with suppliers and channels. The value chain concept has been extended beyond a single firm and domestic market as globalization reached all aspects of the economy. The global value chain has been opened opportunities to generate income growth from the global market. Global value chain analysis for a country level gives us an understanding for kinds of imported and exported commodities of the country; what benefits gained by the economic actors; reasons and strategies of the country in determining and managing production and trade networks (Keane, 2008). 
2.1.2. Demand Theory

Demand, constructed from the relationship between price and quantity, is subject to change overtime due to changes in the underlying factors. It is important to understand demand patterns of export destination countries to predict the prospect of the future exports and prepare the best strategies. By knowing the demand function and all values of prices and income we can predict how much products will be bought in certain level of prices and income. Prices and income are exogenous, meaning that they are parameters over which no one has control on them. Changes in the parameters will shift the budget constraint and cause different choices made (Nicholson, 2005). 

The law of demand shows as the higher the price of the product the less the consumer will demand, ceteris paribus. Ceteris paribus is added to isolate the effect of price. Everything else that could affect demand except price is held constant. Meanwhile, when the income increases then the demand will also increase, other factors are held constant. Other main determinants of demand are: price of substitute goods, price of complementary goods, taste, preferences, expected price in the future, population, government policies, etc. Another thing that can not be excluded in analyzing demand is competition from other producers. This competition might be in a range between firms within the industry in local region to the country level that compete with other countries produce the same goods. 

2.2.
Previous Study

2.2.1. Previous Study on Value Chain Analysis 

Various studies have been done in representing broad issues involved in value chain. No single methodology used since not only do value chains differ (both within and between sectors) but also do national and local contexts. However, here we have some studies that focused on three frameworks: governance of value chain, upgrading in value chain, and the distributional issue. In governance of value chain, interaction between parties related to value chain is set in a certain order to get a systematic efficiency (Kaplinsky and Morris, 2000; Keane, 2008). Thus, value chains are a kind of coordination encompassing bundles of activities and actors in order to ensure that all processes of production and distribution managed in particular ways. To get a competitive product, upgrading is needed. Four form of upgrading are improvement in process, improvement in product, changing in functional position or activities among actors, and moving out the value chain into a new value chain. One or combination of these four types of upgrading result in a higher value added of the product. Then, the next coming issue is on distribution of the returns from value chains. Distributional issue is important in term of who does what in the chain and the returns which accrue to different parties. Other than presenting various frameworks used and the results, studies presented here also give insight the need of government policy in supply part of the global value chain analysis. Such studies on these three frameworks as follows.

In his study on apparel commodity chain in Asia, Gereffi (1999) emphasizes the linking in international trade and industrial upgrading. There was a relative declining of finished apparel exports from the East Asian NIEs to the US, partly due to the greater geographical distances and logistical complexity involved in managing Asia’s manufacturing networks. This condition produces ‘supply gap’ in North American apparel commodity chain. Apparel sources from closer countries are more important, such as Mexico and Carribean.

A study by Humphrey and Schmitz (2002) focusing on how global value chain affect upgrading in industrial cluster for developing country producers. The paper proposes that local upgrading opportunities vary related to how the chains are governed. When exporting to developed-country markets, producers from developing countries usually found that they are in a linkage of chains governed in ‘quasi-hierarchy’ meaning that global buyers set parameters for standardization of exported products. This kind of governance promotes fast upgrading in production but not in higher value-added activities. Breaking up this weakness requires local innovation system and acquisition of competencies as well as a substantial value of investment. These efforts need participation of collective private initiatives and support from public organization.

Global value chain analysis also works to identify international distribution of gains from trade. The input-output method is employed to trace the creation and flows of value-added among the ten Asia-Pacific economies including the US (Oikawa, 2008). The research shows that the industrialization policy in ASEAN countries has largely allowed transnational corporations (TNCs) to decide how much value-added left in host country. A larger value loss is one of the consequences of TNCs dependence.

Another study by Cohen (2006) reveals the current and future situation of China in terms of the production of finished wood products, and its impacts on the entire global supply chain. The impacts are the examined in major importing markets in North America and Europe. Three scenarios of possible futures and how they will impact on the global supply chain are: 1) industry rationalization and restructuring in China, 2) protectionism growing in major markets such as the U.S., and 3) a global recession impacting trade flows.

Meanwhile, there is an on going research in Indonesia on furniture value chains in Jepara cluster. This research aims to improve the value chain for mahogany and teak furniture enterprises in Jepara by enhancing the structure and function of the furniture industry to benefit small-scale producers and improving marketing by small-scale producers and their organizations (CIFOR, 2008). This is an ACIAR-funded project for 2008-2013 which want to capture both kinds of analysis in governance and upgrading the value chain. The first year research’s activity is a baseline survey on livelihood, value chains and market, and facilitated self reflection for local actors. The results are not published yet.

2.2.1. Previous Study on Demand Analysis 

There is a long tradition of quantitative studies on demand of goods and services included demand for forest products. Global and regional forestry sector outlook studies already did by the FAO. These studies are available on specific themes, including: fiber supply model; forest products consumption, production, trade and prices; and wood supply from forest plantations (FAO, 2007). 

In the Europe, a study by Kangas and Baudin (2003) presents the methodology and assumptions used for modelling the forest products demand, supply and trade in the European Forest Sector Outlook Studies (EFSOS) as well as estimated elasticities. The product scope covers eight major categories: coniferous sawnwood, non-coniferous sawnwood, plywood, particle board, fibreboard, newsprint, printing and writing paper as well as other paper and paperboard. To explain demand, Kangas and Baudin use price of domestically produced goods, import price, export price, vector of additional factors that determine demand and supply as explanatory variables. These variables form simultaneous equations for demand and supply for countries with time series data. In the other hand, for countries that have limited data, a time series cross sectional approach is applied employing import price, gross domestic products and consumption in the previous period as explanatory variables. This study reveals that there are significant differences in elasticities between European countries. However, the results are generally consistent with economic theory. Demand equations yield expected signs for coefficients of income and price. It means that the demand for forest products increases along with increasing income. For prices, increasing in real domestic prices tends to decrease demand for locally produced goods but increase imports of the same products. On the other hand, increasing in import prices leads to decrease demand for imported products and increase consumption on domestic products. This is an evidence of substitution between imports and domestic production in consumption. As a general conclusion, the econometric analysis provides convincing results that can be used for projection purposes. 

In the US, regarding to study on the US newsprint consumption, Hatemaki and Obensteiner (2002) provide results that slightly different. This study uses time series data from period of 1971-2000 with demand in the previous year, price of the commodity and gross domestic product as explanatory variables for the demand equation. The estimation results show that both the income (GDP) and newsprint price variable are insignificant factors in determining newsprint demand in the US. Moreover, the results indicate that income elasticity is possible to give a negative sign. However, it is usually interpreted as inconsistent with the demand theory anSd reflects a possibility of error in the model, estimation, or data. So far, this may not have been a particularly large issue, since in the literature negative income elasticities for forest products demand are rarely reported (Hatemaki and Obensteiner, 2002).

In the case of China, based upon annual data over 22 year period from 1979 to 2000, a study by Li, Luo and McCarthy (2002) analyzed the total domestic and import demand for paper and paperboard. This study employed ordinary least squares, instrumental variable, and vector error correction procedures on time series data. Explanatory variables used are real gross domestic product, real paper and paperboard price and lagged consumption in previous year. As expected, the empirical results indicate the important of income and own-price as determinant factors of demand and consistent to be inelastic. This study also found that imported paper and paperboard has income elasticity that closes to one. This suggests that the growth of imported paper and paperboard will continue following the growth of GDP in China. 

These studies are important because they applied the most used econometric method in analyzing forest products demand which is multiple linier regression model. The results are also useful as basic information to determine what factors that might influence the international demand of pulp from Indonesia. Combining results of previous researches on value chain and demand analysis give understanding on how to direct this paper. The studies on value chain indicate the important of supply part of the global value chain. They explain how a product from developing countries could successfully compete in global market by following a systematic linkage of value chain. Besides efforts to strengthen the supply of globally marketed goods by enhancing the value chain, it is also important to see the condition in importing countries. Pattern of demand from importing countries influence export activities and furthermore the production of exported goods.

Chapter 3

Methodology

The previous chapter provided basic theories to analyze global value chain and international demand for pulp export from Indonesia. Base on understanding on the previous studies, this chapter discusses methodology used. As a desk-study paper in a national level, all data used are secondary, in both kinds of qualitative and statistical data in the period of analysis from 1997 to 2006. Official reports and publications from Statistics Indonesia, Ministry of Forestry (MoF), and Indonesian Pulp and Paper Association (IPPA) are used as sources, as well as website based data from UN Comtrade, FAO-ForesSTAT and UNSTATS.

Data will be analyzed descriptively and econometrically to give a comprehensive insight of pulp export of Indonesia worldwide. Descriptive analysis using global value chain analysis focuses on supply part of the global value chain analysis. Meanwhile, the econometric analysis using panel data is chosen to analyze the demand part of Indonesia’s pulp export.

3.1.
Descriptive Method 

One approach to analyze international trade is global value chain analysis. The position of global value chain analysis is in line with the analysis on competitive advantage and value chain as suggested by Porter (1998) and Kaplinsky and Morris (2000); and a better-known terminology for global commodity chain approach indicated in Gereffi and Korzeniewicz (1994). Researches on this subject have been done and some of them are presented in the previous chapter. In Indonesia, while researches on value chain analysis have been set up for wood processed products within some region, the analysis in the national level for the global market is insufficient. This is the reason why global value chain analysis is needed to explore the export of pulp from Indonesia. Related to the aim of this paper, this kind of analysis is applied to answer how the internal condition of pulp industry in Indonesia.

As stated by Cohen (2006), the analysis in global value chain can be started from condition of raw material that is wood supply, to the activities in processing in pulp industry, markets and marketing and finally to the costumers. However, under the time constraints and data limitation, for this paper, analysis is pointed down on the supply part which consists of the condition of the raw material and pulp industry. Here, descriptive method is utilized.

3.2.
Econometric Model 

Econometric analysis is used to answer how external factors influence pulp export. Export itself is generally determined by supply and demand of a certain commodity. Using a general assumption that supply equals to demand and having information from the previous studies, here, I simply refer to demand analysis to examine factors influence forest products export in general. In addition to that, a study by Simangunsong and Buongiorno (2001) shows that estimating the demand equation of global forest sector models using static models predicted demand better than dynamic models, conditional on price and national income. The static model developed in general terms by Houthakker (1965) has been widely used to estimate demand elasticities for various commodities. Consult to these studies, multiple linier regression model is applied in this paper. The general model is: 

Qt = fn (P, GDP, Qt-1)






          (1)
where Qt is the quantity demanded in year t, P is price (unit value), GDP is gross domestic product, and Qt-1 is the quantity demanded in the previous year. 

Pulp is commodity into which this general model will be applied. Pulp is chosen since it shown the highest prospect among other forest products to be supported and developed further (MoF, 2007b)
. In this analysis, pulp refers to woodpulp that according to FAO-ForesSTAT is aggregate of mechanical, semi-chemical, chemical and dissolving wood pulp. Codes and definitions for these commodities as follows:

Table 3.1

Pulp Definition

	1875 WOOD PULP

	
	The following commodities are included in this aggregate: mechanical, semi-chemical, chemical and dissolving wood pulp.

	1654 MECHANICAL WOOD PULP

	
	Wood pulp obtained by grinding or milling: coniferous or non-coniferous rounds, quarters, billets, etc into fibres or through refining coniferous or non-coniferous chips. Also called groundwood pulp and refiner pulp. It may be bleached or unbleached. It excludes exploded and defibrated pulp, and includes chemi-mechanical and thermo-mechanical pulp. 

	1655 SEMI-CHEMICAL WOOD PULP 

	
	Wood pulp, chemi-mechanical and semi-chemical Wood pulp obtained by subjecting coniferous or non-coniferous wood to a series of mechanical and chemical treatments, none of which alone is sufficient to make the fibres separate readily. According to the order and importance of the treatment, such pulp is variously named: semi-chemical, chemi-groundwood, chemi-mechanical, etc. It may be bleached or unbleached.

	1667 DISSOLVING WOOD PULP

	
	Wood pulp, dissolving grades chemical pulp (sulphate, soda or sulphite) from coniferous or non-coniferous wood, or special quality, with a very high alpha-cellulose content (usually 90% and over), readily adaptable for uses other than paper making. These pulps are always bleached. They are used principally as a source of cellulose in the manufacture of products such as synthetic fibres, cellulosic plastic materials, lacquers, explosives.

	1656 CHEMICAL WOOD PULP

	
	Sulphate (kraft) and soda and sulphite wood pulp except dissolving grades, bleached, semi-bleached and unbleached. Where detail is available, statistics for the following four component pulps (1660,1661,1662,1663) are given:

	1660 UNBLEACHED SULPHITE PULP

	
	Wood pulp, sulphite, except dissolving grades. Wood pulp obtained by mechanically reducing coniferous or non-coniferous wood to small pieces which are subsequently cooked in a pressure vessel in the presence of a bi-sulphite cooking liquor. Bi-sulphites such as ammonium, calcium, magnesium and sodium are commonly used. The class includes semi-bleached and unbleached pulps.

	1661 BLEACHED SULPHITE PULP

	
	Wood pulp, sulphite, except dissolving grades. Wood pulp obtained by mechanically reducing coniferous or non-coniferous wood to small pieces which are subsequently cooked in a pressure vessel in the presence of a bi-sulphite cooking liquor. Bi-sulphites such as ammonium, calcium, magnesium and sodium are commonly used. The class includes bleached pulp.

	1662 UNBLEACHED SULPHATE PULP

	
	Wood pulp, sulphate (kraft) and soda, except dissolving grades. Wood pulp obtained by mechanically reducing coniferous or non-coniferous wood to small pieces which are subsequently cooked in a pressure vessel in the presence of sodium hydroxide cooking liquor (soda pulp) or a mixture of sodium hydroxide and sodium sulphite cooking liquor (sulphate pulp).The class includes semi-bleached and unbleached pulps.

	1663 BLEACHED SULPHATE PULP

	
	Wood pulp, sulphate (kraft) and soda, except dissolving grades. Wood pulp obtained by mechanically reducing coniferous or non-coniferous wood to small pieces which are subsequently cooked in a pressure vessel in the presence of sodium hydroxide cooking liquor (soda pulp) or a mixture of sodium hydroxide and sodium sulphite cooking liquor (sulphate pulp). The class includes bleached pulp.


Source: http://faostat.fao.org/site/626/default.aspx#ancor

Different with the previous studies that mostly use time series data, this paper uses panel data analysis for pulp exported to four main export destination countries which are China, Korea, Italy, and Japan. These countries are chosen because in 2006 they were in the top list of countries according to volume of pulp exported from Indonesia (MoF, 2007a). This paper covers yearly data from 1997 to 2006. 
Furthermore, gravity model for international trade is also adopted. Gravity model is important since it explains that flows of export from a country to another are affected by their economic sizes (GDP or GNP), populations and geographical distances (Martinez-Zarzoso and Nowak-Lehmann, 2003). Combining demand equation with gravity equation, the model specification utilized is:

lnEXit = β0 + β1lnPit + β2lnGDPit + β3lnEXit-1 + β4lnPOPit + β5Di + εit      (2)
where definition and source of each variable as follow:

Table 3.2

Definition and Source of Variables
	No.
	Variable
	Definition 
	Source 

	1.
	EXit
	Export of pulp from Indonesia to country i in year t, in tonnes
	http://faostat.fao.org/site/626/default.aspx#ancor (Updated: 12 January 2009)

	2.
	Pit
	Price of pulp to country i in time t, in US$. Price is in unit value and measured by dividing total value (FOB) by total volume of pulp exported to country i in year t. 
	http://faostat.fao.org/site/626/default.aspx#ancor (Updated: 12 January 2009)

	3.
	GDPit
	Income per capita of country i in year t, in US$
	http://unstats.un.org/unsd/snaama/dnllist.asp (Last data update: September 2008)

	4.
	EX​it-1
	Export of pulp to country i in the previous year, in tonnes.
	http://faostat.fao.org/site/626/default.aspx#ancor (Updated: 12 January 2009)

	
	
	
	

	5.
	POPit
	Population of country i in year t
	http://unstats.un.org/unsd/snaama/dnllist.asp (Last data update: September 2008)

	6.
	Di
	Distance between countries’ capital which is between Jakarta (Indonesia) to Beijing (China), Seoul (Korea), Rome (Italy), Tokyo (Japan), in km.
	www.indo.com/distance 


Meanwhile, εit is residual that represents unobserved component of the relationship between export and its explanatory variables. The residual consists of unobserved components which are fixed/unchanging overtime (represented by individual country i) and changing overtime (represented by time t). For this panel data analysis, I prefer to use fixed effect model rather than random effect in order to disentangle fixed country-specific effect and to capture the relationship between variables overtime.
By taking natural logarithms, it allows to interpret the estimated parameter as elasticity in the demand equation. Elasticity is ratio of the percentage change of one variable to another variable. In another way, it represents responsiveness of variable. A magnitude of elasticity that greater than one is called to be elastic where one percent change of a certain variable results in more than one percent change of a certain other variable controlling other variables in the model. For magnitude of one and less than one are called unitary elastic and inelastic respectively. 

Using assumption that pulp are normal goods and consistent with the law of demand, the sign of β1 is expected to be negative meaning that the higher price of pulp the lower pulp imported by countries in analysis. For coefficient of income per capita (β2), the sign is expected to be positive reflects the wealthier the country overtime the more it consume pulp from Indonesia. Likewise, parameters of the previous export (β3) and population (β4) are also expected give result in positive sign. Meanwhile, for the distance, its coefficient is expected to be negative for the reason that the longer the distance of an importer country the lesser its demand for pulp from Indonesia. 

Chapter 4

Indonesia’s Performance on Pulp Export
Since 1960s, there have been three-development phases in Indonesia’s forestry sector in the era of 1960s-1980s, 1980s-1990s and 1990s (Barr 2001, Aswicahyono 2004). The first phase was started in 1967 when the government issued Law No.5/1967 about Basic Forestry Law (Undang-undang Nomor 5 Tahun 1967 tentang Ketentuan-ketentuan Pokok Kehutanan), which gave the state legal-jurisdiction over 140 million hectares of forest covered area. Based on this Law, private investor could be granted a concession (HPH – Hak Pengusahaan Hutan) to exploit a forest for a period of 20 years. Due to the lack of forestry industry and direct need to collect revenue, the concessionaires focused their activities on the extraction and export of logs. Thus, logs exports grew tremendously. During the period of 1978-80 Indonesia became the world’s largest exporter of tropical hardwood, 21% of total world exports in 1978 (Aswicahyono, 2004).

The second phase was the era of plywood industry. Recognizing the value-added and employment creation, the government initiated a program to reduce logs export. In 1981 the program was started to reduce exports of logs gradually and to be fully banned in 1985. The government prioritized plywood industry, which was internationally competitive industry, and took some steps to force private timber firms to shift their operations downstream (Barr, 2001). This created a linked ownership of concessions with plywood firms. Furthermore, these policies boosted the growth of the downstream wood products industry. In early 1990s, Indonesia shifted from the world’s largest exporters of logs in the 1970s to one of the largest plywood exporters, seizing around a third of world plywood’s market (Aswicahyono, 2004).

The third phase was the rise of pulp and paper industry. While Indonesia’s plywood became dominant in the world market, pulp and paper industry started its expansion. This expansion was induced by the very low production costs the increasing demand for paper and paperboard among nation’s population of 200 million and also from China’s extensive demand (Barr, 2001). Between 1989 and 2007, Indonesia’s aggregate pulp production rose from 417,000 to 5,177,000 tonnes, while production of paper and paperboard rose from 1,158,000 to 7,223,000 tonnes (FAO, 2009). 

4.1.
Supply Condition

4.1.1. Wood Supply

From the world’s largest exporters of logs in 1970s, nowadays Indonesia has facing a shortage in producing logs from its natural forest. The aims of ban on log exports policy in 1985, which are to conserve forest resource and to sustain timber supply for domestic wood products industry, were not achieved. It is assumed that export log ban would reduce logging and deforestation. In fact, the higher rate of return from wood based processing industry would induce the concessionaires to harvest more, increasing deforestation (Aswicahyono, 2004).

An analysis from Greenomics Indonesia (2004) shows that natural forest supplies 220% per year of total log consumed by domestic wood processing industry in the period of 1966-1980. The excess supply was exported. Between 1981 and 1990, the over-supply of timber from natural forest started to decrease to 141% per year, and logs export was allowed until 1985. In the period of 1991-2001, the available log supply from the natural forest was only 88% per year. The export ban for logs was continuing from 1985 to 1997, and then was released in 1998 due to agreement in the IMF’s Letter of Intent regarding the economic crisis in 1997. This policy was effective until 2001. Started in 2002, the government has a new regulation in lowering timber from natural forest to contribute only around 20% of total supply for wood processing industry. An alternative source for timber supply is industrial forest plantation (HTI – Hutan Tanaman Industri) initiated in 1986 (Kepmenhut No.320/Ktps-II/1986). 

The government began promoting HTI with aim to guarantee a long-term supply of raw material for the wood based industry. In particular, this program is intended to support the large-scale investment in pulp production. HTIs established to support pulp mills are permitted to be as large as 300,000 ha, whereas plantations established to supply other wood based industry are limited in area up to 60,000 ha. The license to run this business may define as the permit to develop plantation forest within production forest area for which the activities consist of land preparation, seedling, planting, tending, protecting, felling or harvesting, processing and marketing of wood (MoF, 2008). The business may consist of planting monoculture or mixed species in forest production area particulary within barelands, coarse grass and/or bushes of the area. This license could be granted to individuals, cooperatives, private companies, state-owned enterprises/local government-owned enterprises.
In the period of 1988-1993, the government planned a total plantation of 6.2 million ha under HTI program. Unfortunately, the realization was only 23% (Hidayat, 2008). Up to the end of December 2007, there were 143 units of license/industrial plantation companies controlling a total of 7.12 million ha (MoF, 2008). However, the actual planted forest reported to the Ministry of Forestry in 2007 is only 334,838.71 hectares. The annual planted for the period of 2003-2007 is showed in the Table 4.1. 
Table 4.1 reveals the main areas of forest plantation development were in provinces in Sumatera and Kalimantan. The most planted area was in Riau, where two largest pulp mills – PT. Indah Kiat Pulp & Paper and PT. Riau Andalan Pulp & Paper – established. Each of them has their own HTI areas. In this area, the realization of planted HTI almost double from 60,000 ha to 117,000 ha in the period of 2003 to 2007 respectively. The expansion of HTI is needed to follow increasing pulp processing capacity of both pulp mills. The similar condition happens; HTI exists where pulp mill established since they are integrated to ensure the supply.

Table 4.1 

Annual Progress of Forest Plantation Development by Province 2003-2007

	No.
	Province
	Annual planted area (ha)

	
	
	2003
	2004
	2005
	2006
	2007

	1.
	Nanggro Aceh Darussalam
	0.00
	0.00
	0.00
	250,72
	0.00

	2.
	North Sumatra
	15,452.00
	6,391.00
	6,754.00
	7,287.29
	16,321.16

	3.
	West Sumatra
	1,456.00
	0.00
	0.00
	0.00
	0.00

	4.
	Riau 
	60,189.00
	61,482.00
	56,737.00
	81,064.73
	117,539.62

	5.
	Jambi
	15,012.00
	25,337.00
	21,593.00
	20,297.22
	35,837.34

	6.
	South Sumatra
	16,758.00
	14,537.00
	37,170.00
	58,277.63
	67,373.89

	7.
	Bangka-Belitung
	200.00
	0.00
	0.00
	0.00
	0.00

	8.
	Bengkulu 
	1,250.00
	0.00
	0.00
	0.00
	0.00

	9.
	Lampung 
	357.00
	0.00
	0.00
	1,332.85
	0.00

	10.
	Yogyakarta
	0.00
	0.00
	0.00
	0.00
	0.00

	11.
	West Kalimantan
	1,765.00
	1,590.00
	2,683.00
	384.00
	9,007.08

	12.
	Central Kalimantan
	4,498.00
	4,002.00
	8,288.00
	5,414.44
	10,403.49

	13.
	South Kalimantan
	1,000.00
	0.00
	7.00
	14,299.19
	26,492.20

	14.
	East Kalimantan
	4,415.00
	3,972.00
	26,764.00
	42,038.69
	51,349.18

	15.
	Bali 
	183.00
	0.00
	0.00
	0.00
	0.00

	16.
	West Nusa Tenggara
	0.00
	0.00
	0.00
	0.00
	0.00

	17.
	East Nusa Tenggara
	0.00
	0.00
	0.00
	0.00
	0.00

	18.
	South Sulawesi
	350.00
	0.00
	0.00
	0.00
	0.00

	19.
	Central Sulawesi
	0.00
	0.00
	0.00
	0.00
	0.00

	20.
	South-East Sulawesi
	0.00
	0.00
	0.00
	0.00
	0.00

	21.
	North Sulawesi
	0.00
	1,693.00
	383.00
	298.94
	155.00

	22.
	Gorontalo 
	1,000.00
	0.00
	0.00
	0.00
	0.00

	23.
	Maluku 
	860.00
	12868.00
	560.00
	586.39
	93.42

	24.
	North Maluku
	
	42.00
	186.00
	421.78
	266.33

	25.
	Papua
	0.00
	0.00
	0.00
	0.00
	0.00

	Total 
	124,691.00
	131,914.00
	163,125.00
	231,953.87
	334,838.71


Source: Forestry Statistics 2007

In 1969 Indonesia started to commercialize its forest by giving forest concession to private sector. Most of logs from natural forest were directly exported in 1970s then begun to be used to supply domestic wood based industry in 1980s. After years of dependency on natural forest, nowadays, timber from HTI supplies about 50% of total raw material used in wood based processing industry, compared with 17% of timber from natural forest. With other alternative sources they supply various wood based processing firms, namely plywood and laminated veneer lumber (LVL) industry, veneer mills, sawnmills, chipwood and pulp mills. Composition of each source is available in Table 4.2.

Table 4.2 

Log Production Based on Sources of Production 2003-2007

	No.
	Source of production
	Volume (m3)

	
	
	2003
	2004
	2005
	2006
	2007

	1.
	Previous stock
	3,747,873.10
	2,382,279.97
	3,898,618.16
	3,034,686.94
	2,999,957.81

	
	
	10.31 %
	6.48 %
	10.71 %
	8.56 %
	37.08 %

	2.
	IUPHHK-HA
	4,356,492.25
	6,445,263.40
	6,437,684.54
	4,610,076.86
	616,447.3

	
	
	11.98 %
	17.53 %
	17.69 %
	13.01 %
	7.62 %

	3. 
	IUPHHK-HT
	9,897,079.25
	21,981,821.99
	20,614,208.77
	22,321,885.07
	3,873,618.28

	
	
	27.21 %
	59.78 %
	56.65 %
	62.99 %
	47.88 %

	4.
	Community 
	1,324,898.29
	1,113,490.22
	611,990.81
	2,007,155.87
	478,929.61

	
	forest
	3.64 %
	3.03 %
	1.68 %
	5.66 %
	5.92 %

	5.
	Perhutani/SOE
	21,539.73
	28,565.65
	48,033.60
	96,954.15
	5,139.13

	
	
	0.06 %
	0.08 %
	0.13 %
	0.27 %
	0.06 %

	6.
	IPK
	16,139,549.45
	4,456,952.46
	4,391,657.91
	2,764,014.90
	41,256.25

	
	
	44.38 %
	12.12 %
	12.07 %
	7.80 %
	0.51 %

	7.
	Plantation 
	226,166.19
	66,390.72
	93,471.34
	184,355.94
	47,421.09

	
	
	0.62 %
	0.18 %
	0.26 %
	0.52 %
	0.59 %

	8.
	Import 
	198,977.58
	51,407.67
	104,431.31
	31,839.70
	1,023.61

	
	
	0.55 %
	0.14 %
	0.29 %
	0.09 %
	0.01 %

	9.
	Auction 
	49,584.78
	69,365.77
	32,553.83
	970.38
	0.00

	
	
	0.14 %
	0.19 %
	0.09 %
	0 %
	0 %

	10.
	Other license
	405,118.97
	174,873.15
	154,585.91
	387,690.56
	26,917.32

	
	
	1.11 %
	0.48 %
	0.42 %
	1.09 %
	0.33 %

	Total 
	36,367,279.59
	36,770,411.00
	36,387,235.32
	35,439,630.37
	8,090,710.4

	
	100 %
	100 %
	100 %
	100 %
	100 %

	Note:
	IUPHHK-HA : natural forest concession license

	
	IUPHHK-HT : industrial forest plantation license

	
	SOE : state-owned enterprise

	
	IPK : forest being converted to other uses license

	
	2009* : Data until 7 April 2009


Source: Directorate General of Forest Production Development, Data Release 2007-09
Table 4.2 implies a shift from natural forest to industrial plantation forest as the main source of timber for wood based industry. In 2005, timber production of 36,367,279.59 m3 was sources 11.98% from natural forest and 27.21% from forest plantation (HTI). In 2008, the share of timber from HTI is getting bigger for about 62.99% from total 35,439,630.37 m3, while timber from natural forest is only supply for 13.01%. In the future, contribution of HTI is expected to be larger to replace our dependency on timber from natural forest. However, this figure only shows sources of realization of timber used based from data reported to the Ministry of Forestry. It is known that illegal logging still persists in Indonesia. Simangunsong (2004) calculated unreported logs consumption for about 8.9 to 42.3 million m3 in the period of 1985 to 2002. According to the Ministry of Forestry, in 2006 the supply shortage of about 40 million m3 was met with illegally harvested logs (Sinar Harapan, 28 November 2006). In 2006 the government set a target of nine million hectares of new plantation to be developed by 2016. This is expected to be a solution to the illegal logging problem as well as to provide more supply for further expansion, particularly for pulp and paper industry. 

4.1.2. Pulp Industry

Indonesian Pulp & Paper Association (IPPA, 2005) reported that in 2007, there has been 10 integrated pulp and paper companies and three non-integrated pulp companies. Two main players in pulp and paper industry in Indonesia are Sinar Mas and Raja Garuda Mas groups, each of which has established large-scale pulp processing operations that are directly linked to affiliated paper production facilities. Sinar Mas has financed by Asia Pulp & Paper, while Raja Garuda Mas has Asia Pacific Resources International Ltd. as its holding company. Sinar Mas/APP Group controls two integrated pulp and paper companies namely PT. Indah Kiat Pulp & Paper Tbk. located in Riau and PT. Lontar Papyrus Pulp & Paper Industry located in Jambi. Meanwhile Raja Garuda Mas/APRIL Group has integrated pulp and paper companies, PT. Riau Andalan Pulp & Paper located in Riau. Both groups account for total annual capacity of 4.7 million tonnes or 73.3% of total national pulp production and 39.6% of paper production. 

Table 4.3 exhibits condition of pulp industry from 2000 to 2006. Pulp production was increasing in that period as well as the export and domestic consumption. In these periods, installed capacity of pulp industry was increasing from 5.23 million tones to 6.45 million tones, an increase of 23.3%. The utilization of pulp mills also increases from 78.2% in 2000 to 88% in 2006. Thus, it was followed by increasing in pulp production as much as 38.7%, from 4.09 million tones to 5.67 million tones in 2000 and 2006 respectively. 

Table 4.3

Performance of Pulp Industry 2000-2006

	Item
	Year 

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Installed capacity (tonnes)
	5,228,100
	5,287,100
	6,087,100
	6,287,100
	6,287,100
	6,447,100
	6,447,100

	Production (tonnes)
	4,089,550
	4,665,920
	4,969,000
	5,194,310
	5,208,680
	5,467,540
	5,672,210

	Import (tonnes)
	768,590
	564,130
	825,700
	735,560
	899,050
	885,580
	922,520

	Export (tonnes)
	1,329,460
	1,696,580
	2,245,200
	2,375,250
	2,476,960
	2,562,970
	2,800,680

	Consumption (tonnes)
	3,528,680
	3,531,470
	3,549,500
	3,554,620
	3,630,770
	3,790,150
	3,794,050

	Utilization rate of pulp mill (%)
	78.2
	83.5
	81.6
	82.6
	82.8
	84.8
	88.0


Source: IPPA, 2007
At the early stage of development of pulp industry, its production, combined with an amount of imported pulp, is mainly used to supply the needs of domestic paper mills. Table 4.3 suggests that in 2000, from 4.1 million tonnes pulp produced, 67.5% was domestically consumed by paper mills and exported the rest. However, this pattern has changed. Following a low consumption of paper in Indonesia (around 25 kg/capita/year), domestic consumption of pulp was slowly increasing, thus left a greater portion to be exported. Pulp export in 2006 was twice of volume exported in 2000. In the following years export on pulp is expected to increase higher than domestic consumption.

4.2.
Export Performance
As above discussed, part of produced pulp is exported while other consumed by domestic paper mills. The volume of export has increasing in the period of 2000-2006 (IPPA, 2007). This pattern is also confirmed by data available from FAO, with a discrepancy that probably due to differences in the recording process. FAO (FAOSTAT, 2009) recorded the relatively stagnant of pulp export from Indonesia in early 1990s for only about 100,000 tonnes due to the starting of the pulp industry. The export jumped to half a million tonnes in 1995 then doubled and reached 1 million tonnes in 1996.

Based on international trade records in FAO, in 2006, main destination countries of pulp export from Indonesia were China, France, India, Italy, Japan and Korea. Table 4.4 shows the export volume for each of these countries that exceed 100,000 tonnes. For France, volume of export was 3.61% of total pulp export Indonesia in 2006. Greater percentages were exported to India (4.53%), Italy (5.73%) and Japan (5.46%). Meanwhile, pulp exported to Korea and China reached more than 0.6 and 1.3 million tonnes respectively. Both of them accounts for about 65% of total pulp export. In the future, exports to China and India are expected to increase more following the increasing in their population and economies.

Table 4.4

Quantity of Indonesia’s Pulp Export in 2006

	Country 
	Quantity

	
	tonnes
	%

	China
	1,274,385.00
	44.54

	France
	103,225.00
	3.61

	India
	129,538.00
	4.53

	Italy
	164,588.00
	5.75

	Japan
	156,152.00
	5.46

	Korea
	612,154.00
	21.39

	Others
	421,331.00
	14.72

	Total
	2,861,373.00
	100


Source: FAOSTAT, 2009

In the global scale, for 2006, Indonesia was the ninth producer among major producer countries of pulp for paper with the share of 3% of global production (FAO, 2008). Other major producers are United States (28%), Canada (12%), China (9%), Finland (7%), Sweden (6%), Brazil (6%), Japan (6%) and Russian Federation (4%); while the major consumer countries are United States (29%), China (13%), Canada (7%), Japan (7%), Finland (5%) and Sweden (5%). United States, China and Japan were among major pulp producers. However, their consumptions exceed their production capacity and open a prospect to be export destination countries. Long-term trends suggest that the pulp and paper industry will continue to be a growth sector, although there will be shifts among countries. Demand for pulp and paper products will accelerate due to rapidly growth in developing economies. 

Since the late 1980s, Indonesia’s pulp and paper industry have expanded rapidly to put the country into the world’s top 10 producers. Table 4.5 presents the share of pulp exports from Indonesia to the overall world exports in the period of analysis, from 1997 to 2006. In this period, export pulp from Indonesia has increasing about 26.8% annually. In general, the share of Indonesia’s pulp exports to the world rose from 3.39% in 1997 to 6.07% in 2006. A fluctuation happened in 1997-1999. After a jump from 3.39% in 1997 to 4.73% in 1998, the share decreased to 3.18% in 1999. This fluctuation could be related to fluctuation in exchange rate due to the Asia crisis. After this fluctuation, Indonesia’s share in world pulp market steadily increasing. 

Table 4.5

Share of Indonesia to the World Pulp Export

	Year
	Indonesia’s Export (tonnes)
	Total World Export (tonnes)
	Share of Indonesia’s Export to the World (%)

	1997
	1,186,020
	34,944,536
	3.39

	1998
	1,656,740
	35,004,400
	4.73

	1999
	1,179,400
	37,071,713
	3.18

	2000
	1,329,460
	38,309,195
	3.47

	2001
	1,696,580
	38,688,376
	4.39

	2002
	2,245,200
	40,071,375
	5.60

	2003
	2,375,250
	40,215,300
	5.91

	2004
	2,476,960
	42,491,362
	5.83

	2005
	2,562,970
	42,883,306
	5.98

	2006
	2,800,680
	46,129,513
	6.07



Source: IPPA, 2007; FAOSTAT, 2009
Chapter 5

Result and Analysis

5.1. Value Chain Analysis in Pulp Industry

The value chain analysis focuses on supply part of pulp production from which wood as the raw material comes to be processed in pulp mill and then used in the integrated paper mill or sold in pulp market. Thus, pulp has backward and forward linkages. Backward linkage indicates relation between pulp industry and the forest, while forward linkage shows its relation with paper industry. Specifically, the framework applied is the governance of value chain, where bundles of activities are managed in a certain order to get efficiency in production and distribution of pulp. In other words, it follows the flow where some processes are interconnected.

Figure 5.1

The Relation between Forest and Wood Industries


[image: image2]
Source: author analysis 
The value chain for pulp is started from the forest, where wood as input for pulp production comes from. For commercial uses in Indonesia, except for pulp industry, wood from forest is processed in plywood and veneer industry and wood working industry as well. These industries are classified in wood primary industry (IPHHK – Industri Primer Hasil Hutan Kayu). The secondary industry includes paper industry and industry of furniture and building material. The relation between forest and wood industries is presented in Figure 5.1. 

Indonesia’s pulp industry is driven by two major producers, Sinar Mas/APP Group and Raja Garuda Mas/APRIL Group, with 4.7 million tonnes or 73.3% of total national pulp production. Both of the groups have their own integrated pulp and paper companies, two companies for Sinar Mas/APP (PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper) and one for Raja Garuda Mas/APRIL (PT. Riau Andalan Pulp & Paper). As integrated companies, they use their pulp production mainly to supply their own paper and paperboard mills. Meanwhile, three smaller non-integrated pulp companies, namely PT. Tanjung Enim Lestari (TEL) Pulp and Paper, PT. Kertas Nusantara (former PT. Kiani Kertas), and PT. Toba Pulp Lestari, are producers of market pulp. 

The Sinar Mas/APP Group is by far the dominant player in Indonesian pulp processing as well as paper and board production. Its two pulp mills, PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper, produce 40% of total national pulp production. PT. Indah Kiat Pulp & Paper has an integrated pulp and paper mill in Riau and two mills in West Java producing fine paper and packaging products. It produces pulp as raw material in production of paper and packaging products. This company exports paper to international market that represents approximately 60% of its total sales (www.asiapulppaper.com). Meantime, PT. Lontar Papyrus Pulp & Paper is located in two sites in the island of Sumatra, Indonesia. One is located in Nanggroe Aceh Darussalam with main product is uncoated freesheet. The other is located in Riau, produces pulp and tissue paper. In addition of its two integrated pulp and paper companies, Sinar Mas/APP Group also has other paper and packaging mills. Its subsidiaries include PT. Pabrik Kertas Tjiwi Kimia Tbk., PT. Pindo Deli Pulp and Paper Mills, PT. The Univenus, PT. Ekamas Fortuna and PT. Purinusa Ekapersada (www.asiapulpaper.com). 

To fulfill its vision, “become the 21st century's number one international-standard pulp and paper manufacturer”, Sinar Mas/APP Group concerns to implement comprehensive wood supply practices in support of company operations. Figure 5.2 presents value chains of pulp and paper manufacturing of Sinar Mas/APP Group. PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper, two integrated pulp and paper companies of Sinar Mas/APP Group, get wood supply as the raw material from their two affiliated companies, PT. Arara Abadi and PT. Wirakarya Sakti, and from non-affiliated companies using cooperative joint ventures scheme. 

Figure 5.2

Value Chains of Pulp and Paper Manufacturing of Sinar Mas/APP Group
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Source: author analysis
PT. Arara Abadi and PT. Wirakarya Sakti run industrial forest plantations (HTI) in the island of Sumatera at the provinces of Riau and Jambi. They manage area of 299,975 ha and 293,812 ha respectively, and utilize a number of fast-growing pulpwood species. Pulpwood chosen is Acacia mangium for its rapid growth, high pulp yields and ability to thrive in a wide range of ecological conditions (Barr, 2001). In developing their plantations, PT. Arara Abadi and PT. Wirakarya Sakti receive a wood utilization permit (IPK) to clear trees from their sites prior to the plantation itself. 

Together with pulpwood from HTI, timber from IPK (known as mixed tropical hardwood – MTH) is used to supply pulp mills. PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper also accept timber from other IPK sources using cooperative joint venture agreement with the non-affiliated companies. These companies possess IPK from forest sites being converted for other used, such as into oil palm and other estate crops. All these log shipments from forest to the mills are accompanied by transit document approved and issued by the Ministry of Forestry. Furthermore, pulp produced by PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper is an intermediate good to be used in the following processes in the paper and packaging mills.

A similar value chain also applies for other pulp companies. Timber sources come from HTI or IPK or both. Pulp mills in Indonesia are still highly depended on MTH since mostly of them installed several years before their supporting plantations have fully operational. These plantations are available to harvest in seven to eight years after planted. A single exception is for PT. Tanjung Enim Lestari Pulp and Paper. This non-integrated pulp mill started its operation in December 1999 and generated wood supply from Acacia mangium planted in 1991 in South Sumatra. Other reported raw material source comes from import. A small amount is imported in the form of woodchips. In addition to the large volumes of wood from HTI and IPK, a substantial volume consumed by Indonesia’s pulp industry has indicated come from undocumented sources. Barr (2001) finds several industry executives acknowledged that the use of illegally harvested wood is common practice among pulp producers. Furthermore, he predicts that 40% of the wood consumed by pulp producers during 1994-1999 came from illegal sources. 

For integrated pulp and paper company, pulp usually is used internally to produce more value-added products in its integrated paper and or packaging mill. It fully applies for PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper but not for PT. Riau Andalan Pulp & Paper. In spite of using pulp to feed its own paper mill, this company also sell a part of the pulp produced to other domestic paper mills and international market. It has some representatives for international marketing such as in China,, India, japan, Europe and Korea. For non-integrated pulp companies, they produce pulp and sell all the production to pulp market. In this case, PT. Tanjung Enim Lestari, PT. Kiani Nusantara and PT. Toba Pulp Lestari supply pulp for both domestic and international market.
5.2. Demand Analysis of Pulp Export 

Realizing the trend of increasing pulp export from Indonesia in this last two decades, this paper want to examine further what factors affect this trend. Standard demand theory said that price and other external factor, such as income, population, price of competitors and taste contribute to quantity demanded. Whether pulp export from Indonesia indicated the condition similar to the standard demand theory is analyzed in this section. The analysis is focused to four main destination countries. 

5.2.1. Indonesia’s Pulp Export Pattern to Four Main Destination Countries

The trend of increasing pulp export from Indonesia to the world could be addressed from export to four main destination countries, namely China, Korea, Italy and Japan, since they count for almost 90% from total pulp export in 2006. As can be seen in Figure 5.3, in the period of analysis from 1997 to 2006, there were continual increases for pulp exports to China and Korea and more fluctuation patterns for Italy and Japan. 

From descriptive statistics in Table 5.1, variation in pulp export happens around its volume of mean export for a certain country. A higher mean is followed with higher standard deviation overtime. For example, a large export to China, with average export of 861,573.4 tonnes, is followed with a higher variation in exported volume for another year for more or less of 302,573.4 tonnes. For other countries, variations across years are 198,160.5 tonnes, 31,895.05 tonnes and 35,920.88 tonnes for Korea, Italy and Japan respectively. Overall, when four countries are combined, the variation overtime is almost the same with the mean export which is 365,630.2 tonnes and 357,612.3 tonnes respectively. The export volumes vary from 51,112 tonnes (Japan) to 1,274,385 tonnes (China).
Figure 5.3

Pattern of Indonesian Pulp Export to Four Main Destination Countries
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Source: author analysis
Table 5.1

Descriptive Statistics of Pulp Export to Four Main Destination Countries

	Country 
	Obs 
	Mean 
	Std. dev.
	Min 
	Max 

	China 
	10
	861573.4
	302589.3
	457890
	1274385

	Korea 
	10
	384687
	198160.5
	121197
	672780

	Italy 
	10
	107825.2
	31895.05
	54440
	164588

	Japan 
	10
	108435
	35920.88
	51112
	156152

	Combined 
	40
	365630.2
	357612.3
	51112
	1274385


Source: author analysis

5.2.2. Determinant Factors of Indonesia’s Pulp Export to Four Main Destination Countries
As discussed in methodology section, some variables are estimated to have impact on pulp export from Indonesia to four main destination countries. These variables are price, income per capita, previous export, population and distance, as utilized in Equation (2). Price and distance are predicted to give negative impacts on the export. In contrast, income per capita, previous export and population are predicted to provide positive impacts. All variables are in logarithm. The estimation result is presented in Table 5.2.

Table 5.2

Determinants of Indonesia’s Pulp Export 

	Variable
	Fixed effect
	Random effect

	
	Coefficient
	Std. deviation
	Coefficient
	Std. deviation

	Price
	-0.2455729
	(0.2528551)
	-0.220521
	(0.3711691)

	Income per capita
	0.0069546
	(0.0149493)
	0.012447
	(0.0216294)

	Previous demand
	-0.2368413
	(0.178732)
	0.7119036
	(0.1280491)***

	Population
	21.73142
	(5.287584)***
	0.1161647
	(0.0903568)

	Distance
	(dropped)
	-0.000048
	(0.000045)

	Constant 
	-391.6941
	(98.1544)***
	2.989515
	(3.073508

	Observation
	36
	36

	R-squared
	0.4105
	0.7638

	Hausman test
	62.71 (0.0000)***


Source: author analysis
Note: significant: * 10%, ** 5%, *** 1%

Table 5.2 presents estimation results of the impacts of the changing on explanatory variables to the changing on Indonesian pulp export. Equation 2 is estimated both in fixed effect and random effect then tested by Hausman test as a judgment to choose which model is more appropriate. The result from Hausman test suggests that fixed effect is a better model since the result strongly rejects null hypothesis for randomness of the model with statistically significance of 1%. This fixed effect implies that variation among countries is fixed or not changing overtime and only differences in time influence the relation between variables in the analysis. It also causes the dropped distance because this variable has the same consequence with the fixed cross countries effect.

Estimation result of the fixed effect model shows only the coefficient of population statistically significant affects the pulp export in the level of 1% with the magnitude of 21.73142. It means that 1% increasing in population increases the export of pulp by about 21.73%, holding other variables constant. This result indicates that Indonesia as an exporting country can benefit from highly populated countries such as China specifically for pulp as commodity of export. Worldwide, with the annual projected population growth of 1.11% for 2010-2015 (http://esa.un.org/unpp/p2k0data.asp), Indonesian pulp export could increase by 24.12% per year for the next five years.

Other explanatory variables namely price, income per capita and previous demand do not provide significant impact on the pulp export. However, coefficients of price and income per capita confirm the expected signs with low magnitudes. These insignificant results are similar with the study by Hatemaki and Obensteiner (2002) on the US newsprint consumption. From the fixed effect estimation, a 1% increase in price is associated with decreasing in pulp export by 0.2455729%, holding other variables constant. Even though it is not significant, this result confirms the inelasticity of pulp price in the relation with export as well as the price inelastic of paper and paperboard (Li, Luo and McCarthy, 2002). Income per capita is also inelastic to pulp export. It has a low impact on quantity of pulp exported where 1% increases in income per capita is associated with only 0.0069546% increasing in pulp export, controlling other variables constant. Overall, combination of price, income per capita, previous demand and population can explain 41.05% of the factors that determine the demand on pulp from Indonesia.

Since the estimation results from Equation 2 do not give the expected significance of the explanatory variables, new variables are introduced in search of the significant result. The first step is an addition of exchange rate into Equation 2 and then followed by inserting of the domestic consumption of pulp and the production capacity of pulp mill. Exchange rate is added in order to avoid omitted variable bias from the used of US$ as unit value of price. The expected sign is positive in which depreciation of Rupiah against US Dollar will increase export for a lower price compared to the prices of competitors. The reason for the additional of domestic consumption of pulp is to check whether export of pulp is the residual from pulp consumed domestically. The sign is expected to be negative where a higher domestic demand will lead to lower quantity of pulp available for export. Meanwhile, production capacity is adopted into estimated model to capture the possibility of installation of pulp companies that have foreign market oriented. The expected sign is positive for a higher pulp supply that comes from higher production capacity. The estimation results of these modified models can be seen in Table 5.3

Table 5.3

Determinants of Indonesia’s Pulp Export (modification from Equation 2)

	Variable
	Eq2a. With exchange rate
	Eq2b. With domestic consumption
	Eq2c. With production capacity

	
	Fixed effect
	Random effect
	Fixed effect
	Random effect
	Fixed effect
	Random effect

	Price  
	-0.1265048 (0.2601469)
	0.0296255   (0.3592159)
	-0.1224004   (0.2650178)
	0.0146574   (0.3596046)
	-0.4044547   (0.2615592)
	-0.083841   (0.3879777)

	Income per capita
	0.0158333   (0.0158043)
	0.0309815   (0.0214569)
	0.015872   (0.0160787)
	0.0322692   (0.0215003)
	0.0174438   (0.0145042)
	0.0344264   (0.0218981)

	Previous demand
	-0.1433924   (0.1858995)
	0.7514435   (0.1198333)***
	-0.1376972   (0.1900951)
	0.7334816   (0.1212122)***
	-0.2855603    (0.180214)
	0.7067873      (0.1278370)***

	Population
	19.80806    (5.33532)***
	0.1345463   (0.0841166)
	18.66523   (6.657951)***
	0.1422967   (0.0844943)*
	5.644918   (7.759633)
	0.1533093   (0.0866155)*

	Distance
	(dropped)
	-0.0000324   (0.0000422)
	(dropped)
	-0.0000348   (0.0000423)
	(dropped)
	-0.0000396   (0.0000431)

	Exchange rate
	1.209561   (0.8126879)
	2.612699   (1.075745)**
	1.278496   (0.8588644)
	2.763933   (1.086668)**
	0.5920974   (0.8163956)
	2.481301   (1.165138)**

	Domestic consumption
	
	
	0.1481847   (0.4999637)
	0.5408895   (0.5441206)
	-0.7963022   (0.5748112)
	0.0714849   (0.8550019)

	Production capacity
	
	
	
	
	2.402504   (0.9077332)**
	0.6718352    (0.938225)

	Constant
	-368.5297   (97.34368)***
	-23.46031   (11.25703)**
	-349.9668   (117.1735)***
	-32.66945   (14.58071)**
	-118.8682   (137.0312)
	-32.86445   (14.71177)**

	Observation
	36
	36
	36
	36
	36
	36

	R-squared
	0.4127
	0.8037
	0.4129
	0.8124
	0.4065
	0.8136

	Hausman test
	41.10 (0.0000)***
	37.56 (0.0000)***
	62.58 (0.0000)***


Source: author analysis

Note: in the bracket: standard deviation; significant: * 10%, ** 5%, *** 1%
Table 5.3 displays three modified models from Equation 2 (Eq2a-Eq2c). The first (Eq2a) is the result from Equation (2) with exchange rate is included in the estimation. Eq2b is a modification of Equation (2) with domestic demand while Eq2c is a modification of Equation (2) that includes production capacity. As the Equation (2), all modified models are estimated both in fixed effect and random effect. Similar with the previous estimation, the Hausman test on the each modified model suggests that fixed effect model is better than random effect with statistically significant of 1%. Also, they show the same signs for al explanatory variables as in Equation 2.

Estimation results of Eq2a indicate the increasing of the magnitude of income per capita when exchange rate is included but in the same time decreasing of other explanatory variables has happened. Even so, the differences are not statistically significant because each of them is smaller than one standard error. Adoption of exchange rate in this model also increases the ability of all independent variables in the model to explain the determinant factors of Indonesian pulp export to the point of 41.27%. It confirms the influence of exchange rate in the model. Exchange rate is elastic to demand for Indonesian pulp. A 1% increase in exchange rate is associated with the increasing in export pulp from Indonesia by about 1.21%. Here, when Rupiah is depreciated more pulp could be sold in international market since it is cheaper than pulp from the competitors. However, changing in Rupiah seems to be not a quite important factor for other countries buy pulp from Indonesia because its impact is not statistically significant. Since pulp is sold in international market then standard international prices which is in US Dollar applied. The addition of exchange rate still leaves population as the only significant variable.

The next variable added is domestic consumption of pulp (Eq2b). Domestic consumption means the usage of pulp as input for paper production in Indonesia. Addition of this variable increases magnitudes of income per capita and exchange rate but decreases magnitudes of price and previous demand as well as population. Except for population, the differences are not statistically significant. Still, population is the only significant variable. The estimation on domestic consumption gives a positive coefficient, not as expected. Therefore, the evidence is insufficient to prove that exported pulp is a residual from domestic consumption of pulp like assumed earlier from the high number of integrated pulp and paper companies compare with the non integrated pulp companies. Although has an online production of pulp and paper, it is possible for an integrated company to produce pulp much higher than the necessary to feed its paper mill because it already has mill with high pulp production capacity. Besides to supply its own paper mill, this company has been set to get benefit from international pulp market. Just like PT. Riau Andalan Pulp & Paper, it has installed capacity to annually produce two million tonnes of pulp but its integrated paper company (PT. Riau Andalan Kertas) only consumes a small amount of its own pulp to produce 350,000 tonnes of paper per year. PT. Riau Andalan Pulp & Paper sells market pulp and has affiliated sales and marketing offices under APRIL Group in China, India, Japan, Europe, Korea and Macau.

Suppose production capacity affects availability of pulp for exports. Production capacity is important factor that determines pulp supply because as an irreversible plant that needs huge investment a pulp mill has to profit from large economies of scale (Bacha and Sanjuan 2004, Gelder 2001). This condition in turn forces pulp companies to maximize output close to their production capacity. Thus, it is also adopted in the model with the estimation results as shown in Eq2c. Controlling other variables constant, coefficient of production capacity is statistically significant at 5% in explaining Indonesian pulp export with elasticity is 2.402504 meaning that 1% increasing in production capacity increases pulp export by about 2.40%. It suggests that establishment of new pulp mills is a valuable option to impose pulp export. Although improving the magnitudes of other explanatory variables, overall, estimation on Eq2c only provides production capacity as the significance variable.   

For summary, these models provide weak empirical evidences to support assumption that price, income per capita, previous demand, population, exchange rate, domestic demand and production capacity are the determinant factors of Indonesia’s pulp export. Although the signs are confirmed, for population alone estimations on the baseline model and its modification with exchange rate and domestic demand result in statistically significant at 1% meaning that population as a true factor of international demand on pulp from Indonesia. However, when combined with production capacity, population also drops in the non significance factors and leaves production capacity solely as the determining factor. It indicates that a standard demand function does not fully apply for pulp export from Indonesia to four main destination countries. 

Other factors that specific for the case of Indonesia might be applied. Some suggested factors are related with both supply and demand sides. Factors related to supply side can be addressed to production aspect and raw material aspect. While factors related to demand side are demand pull from international market and the type of ownership of the pulp company. 

Figure 5.4

Volumes of Indonesian Pulp Production and Export 2000-2006
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Source: IPPA, 2007
In the supply side, changing in production can be assigned to the pulp available for export. Consider a constant quantity of pulp used by local paper and packaging mills, a higher pulp production increases supply pulp for export. From Figure 5.4, the path of export volume of pulp from Indonesia resembles the pattern of pulp production. Main source of the increasing in pulp production is the increasing in capacity utilization rate of the established pulp mills that has reached for about 80% in the early 2000. In 2006 it touched 88%. Although the number of pulp producer dropped from 17 companies in 2001 to 13 companies in 2006, the existing companies could produce more by raising their productivity. These companies need to operate close to their full production capacity in order to increase profit from economies of scale. It is important since pulp industry is a capital intensive industry with the huge and long term nature of investment (Gelder 2001, Li et al. 2004)

Already closer to its optimum production capacity, increasing pulp supply can only accomplish by the establishment of new pulp mills. Indonesian Investment Coordinating Board stated two new investments in Kalimantan were made in 2006 by PT. Garuda Kalimantan Lestari and PT. Kaltim Prima Pulp & Paper (Balai Besar Pulp dan Kertas, 22 January 2007). Each of the companies will have production capacity of 1.2 million tonnes per year and located in West and East Kalimantan. When these plants come on line, 30% more pulp will be available to supply the market. In April 2008, PT. Marga Buana Bumi Mulia (a subsidiary of Unifiber Singapore) signed a contract for a pulp mill construction located in South Kalimantan (RISI, 2008). The mill was expected ready to operate in 2010 with production capacity of 600,000 tonnes per year. This is also a source of increasing pulp production from Indonesia. 

Nevertheless, pulp production might not be sustained if there is no sustainability in timber stock as the raw material. It is probably the main challenge not only for pulp industry but also for forestry industry in general in Indonesia. 2009 is set as the last year where pulp mills allowed using timber from natural forest for their production. Still, it becomes problem as the plantations need 8-9 years to be ready to harvest. This raises an issue on illegal logging where some woods were indicated come from illegal sources. Therefore, police banned these woods out from forest resulted in lack of input for pulp mills. The diminishing in forest cover and the limitation on exploiting natural forest has forced the pulp companies to accelerate the development of their industrial forest plantations.

In the demand side, international market has become the attractive market for pulp from Indonesia. Facing relatively stagnant in the pulp absorption for domestic paper and packaging mills related to the low consumption of paper per capita population in Indonesia, thus it is more interesting for pulp producers to export their production worldwide. Attention has been given to major demanding countries in Asia such as China, India and Korea. These countries are worthy from their high population and economic activities. Especially for China, in 2007 there is an increase in shipments as much as 12% from 1.3 million tonnes total world market pulp (BLNZ, 2008).

Other than reflected by total world export in Table 4.5, the stimulating of the world market is represented by international pulp prices as well. Table 5.4 shows the recent world pulp prices. The prices are slowly rising both based on market index in Europe and China. However, this figure reflects condition after global economic downturn that also affected a drop in selling price of pulp. M. Mansyur, the chairman of Indonesian Pulp and Paper Association, said that pulp price dropped from around US$1,000 a ton in mid 2008 (The Jakarta Post, 2009). It could discourage pulp industry in Indonesia because lower price leads to lesser rather than profit for the producers. 

Table 5.4

World Market Price of Pulp

	Date
	US$/ton

	
	Europe
	China

	18.8.2009
	547.93
	517.69

	11.8.2009
	539.25
	506.74

	04.8.2009
	529.31
	496.27

	28.7.2009
	529.27
	494.44

	21.7.2009
	525.66
	488.33

	14.7.2009
	520.69
	484.93

	07.7.2009
	514.51
	482.31

	30.6.2009
	505.74
	464.44

	23.6.2009
	502.90
	462.30

	16.6.2009
	499.54
	461.24


Note: Prices are for bleached hardwood kraft (BHK) pulp, a kind of pulp mostly produced by Indonesian pulp companies. 

Source: FOE Indexes Ltd., 2009 
 Comparing with the condition before the global financial crisis in 2008, pulp companies benefited from the high pulp price that encourages them to produce and export more. In a longer term, pulp (and paper) industry is projected to have a good prospect. The global economy seems to recover and leaves economic downturn as a little distraction for world pulp industry that need to be adjusted. Thus pulp companies call for adapt their near future production regarding the changes in price. It is a nature in pulp industry where the current price will not directly affect the export since pulp export is based on contract that might not be sensible on the fluctuation of prices. Likewise, pulp mills owned by foreign investors tend to focus on international market for gains from trade. These companies already have a long term contract to sustain their production and export as well as to certain pulp supply for their associate customers that could also subsidiaries in the same holding company. Four companies financed under foreign capital investment have total production capacity of pulp for about 3 million tonnes or almost half of total capacity to produce pulp. 

Chapter 6

Conclusion

This paper aims to analyze the effect of various factors on the Indonesia’s pulp export, whether it is affected by internal or external condition. Examining pulp industry and export pattern to four main destination countries using panel data for the period of 1979-2006, several findings are highlighted:

First, pulp industry in Indonesia is dominated by two groups, Sinar Mas/APP and Raja Garuda Mas/APRIL. They have three integrated pulp and paper companies, PT. Indah Kiat Pulp & Paper and PT. Lontar Papyrus Pulp & Paper from Sinar Mas/APP Group, and PT. Riau Andalan Pulp & Paper from Raja Garuda Mas/APRIL Group. These companies provide 73.3% of total national pulp production. However, they use most of the production internally for their paper and packaging mills. Only less than 30% of total pulp is available to export. Pulp mills get supply of wood mainly from HTI and IPK despite them in affiliated company or not. A small amount of raw material comes from imported chipwoods. There are also undocumented sources of wood that indicated as illegal sources. 

Second, pattern of pulp export from Indonesia follows an upward trending mainly supported from exports to China, Korea, Italy and Japan. Using fixed effect estimation, Indonesia’s pulp export to four main destination countries does not fully follow the standard demand function. Estimators of price, income per capita, exchange rate and domestic demand result in the expected signs but not statistically significant. Only population is the significant estimator. When the estimation included production capacity, population also falls to non-significant factors and leaves production capacity as the only the significant factor.

Third, population of the destination country is the only external factor that statistically significant determines Indonesia’s pulp export, while domestic demand and production capacity can not account as the determinant factor. However for the case of Indonesia, production capacity has an important effect on pulp export in the economic point of view because some established pulp mills are intended to export their product. The increasing in pulp production for export is also supported with the high prices in international market and the condition of some pulp companies owned by foreign investors. One that could be the threat for Indonesia’s pulp export is the sustainability of wood as the raw material. 
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� In 2007, Ministry of Forestry set up a working group to review the condition and formulate a roadmap of development of forestry industry from 2007 to 2025. The results are reported in Road Map Revitalisasi Industri Kehutanan Indonesia (MoF, 2007b). Employing SWOT analysis, four groups in the forestry industry under this review are plywood, wood working, pulp and paper, and furniture. Thus, for the purpose of this study, I only focus on pulp.


� Figure 5.1 is created based on APP & SMG Environmental Audit Executive Summary conducted by AMEC Simons Forest Industry Consulting in 2001.
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