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FOREWORD

The ERD Working Paper Series is a forum for ongoing and recently completed 

research and policy studies undertaken in the Asian Development Bank or on 

its behalf. The Series is a quick-disseminating, informal publication meant to 

stimulate discussion and elicit feedback. Papers published under this Series 

could subsequently be revised for publication as articles in professional journals 

or chapters in books.
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ABSTRACT

Dynamic growth patterns of developing Asia will continue to make strong 

impressions in world commodity markets. Driven by rapid income growth and 

economic development, developing Asia has surfaced as a major demand force 

behind the price dynamics of primary commodities. The region’s economic 

growth and development has been tightly associated with rapid industrialization, 

urbanization, and massive infrastructure investments, all of which are highly 

resource-intensive. These trends are set to intensify as Asia’s mammoth economies 

emerge. Real incomes in the People’s Republic of China are now reaching a level 

at which demand for energy and resource-intensive consumer durable goods 

usually takes off. India may not be too far behind in its catch-up process. The 

paper provides an overview of Asian influence in world commodity markets and 

examines its changing patterns. It also attempts to quantify the impact of the 

rapidly growing Asian economy on long-term resource utilization, using a General 

Equilibrium Model for Asian Trade (GEMAT) to project regional growth scenarios for 

2005–2015. The model captures long-run equilibrium tendencies in product and 

factor markets for natural resources. The estimated results point to fundamental 

changes in market dynamics for a broad range of primary commodities.



I.  INTRODUCTION

Since the beginning of 2002, primary commodity prices have surged. The overall index of 

primary commodity prices has more than doubled, driven by strong energy and metal prices. Energy 

prices rose by about 32% on average each year during 2002–2005 on significant increases in oil 

and natural gas prices. Prices of nonenergy commodities also rose by 11% annually in the same 

period as base metal prices accelerated. Although metal prices have eased from this year’s May 

peak, the broad picture remains intact. Soaring prices can be traced to robust global demand and 

restraints on supply stemming largely from chronic underinvestment in earlier years, particularly 

in energy and metal sectors.

Increasingly, global commodity price dynamics have been influenced by the role of developing 

Asia as a consumer rather than producer of primary commodities. For example, the commodity price 

upswing of the 1990s and the fall in commodity prices in the late 1990s correlates with a period 

of fast growth in Asia, subsequently punctured by Asia’s financial crisis. Again, more recently, the 

resumption of fast growth in developing Asia has helped drive global commodity prices up. 

Allied to rapid growth are profound structural changes that are feeding Asia’s craving for 

commodities. Industrialization, urbanization, and massive infrastructure investment have all increased 

the energy- and resource-intensiveness of output. The impact of an emerging middle class and rising 

affluence on consumer preferences is also to exert leverage on demand for food commodities. These 

trends are set to intensify as Asia’s mammoth economies emerge. Real incomes in the People’s 

Republic of China (PRC) are now reaching a level at which demand for energy- and resource-intensive 

consumer durable goods, such as automobiles, usually takes off. India, while lagging behind, may 

soon begin to catch up (Asian Development Bank 2006). Asia’s rapid transformation will do more 

than drive price. It is also likely to spur competition in trade and investment, which will reshape 

commodity market dynamics and change global commodity prices in a more fundamentally different 

way.

Changing dynamics of primary commodity prices have important implications for both developing 

Asia and the world. This paper assesses the impacts of emerging Asian economies on global commodity 

markets in the process of their rapid growth and development and examines challenges arising from 

these trends. The following section reviews commodity price dynamics in terms of both long-term 

trends and recent developments. After a brief summary of overall commodity market dynamics 

from a long-term perspective, the factors that are responsible for the recent boom in commodity 

prices are examined in different sectors. The subsequent section will take a closer look at Asian 

influence behind the commodity price movements. Evidence presented here supports the view that 

developing Asia is playing an increasingly important role as a consumer in pushing up the prices 

of primary commodities. Historical patterns also suggest that such evolving consumption patterns 

may continue to shape the future of world commodity trade. In the next section, a model-based 

analysis helps quantify the impact of developing Asia on global commodity demand and prices. 

The results provide the outlook for global commodity prices into 2015 based on the assumption 

that there are little changes in developing Asia’s economic and policy environments over the next 

decade. Simulations based on different sets of economic and policy assumptions for developing Asia 

suggest an important role for policy in influencing outcomes. 



The paper concludes by discussing policy issues arising from the longer-term prospects of 

commodity prices. Challenges arise from developing Asia’s thirst for a broad range of commodities and 

how policies should address meeting the growing commodity needs effectively without precipitating 

resource depletion and environmental degradation. These issues are tightly linked to other major 

challenges that developing Asia faces regarding efficient resource management, environment protection, 

and poverty reduction, hence cutting across a broad array of development policies. 

II. COMMODITY PRICES: LONG-TERM TRENDS AND RECENT DEVELOPMENTS

A. Long-run Trends

Figure 1 shows the path of the price indexes of both energy and nonenergy commodities since 

1980 (=100) (Box 1). Both plots show a sharp escalation in global commodity prices since 2002. 

The recent surge in primary commodity prices has been driven by strong global recovery since 2002, 

combined with sustained high growth in developing Asia. However, a number of factors behind 

the recent strength of commodity prices may reflect long-term structural changes, which may have 

enduring impact on market fundamentals.

FIGURE 1

COMMODITY PRICE INDEXES
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Source: Primary Commodity Prices Database, downloaded 9 October 2006 

(International Monetary Fund 2006b).

BOX 1
PRIMARY COMMODITIES

Primary commodities are defined as raw materials and industrial inputs that are close to the initial 

production stage. The price indexes of primary commodities employed throughout this paper are the 

International Monetary Fund (IMF) commodity price indexes.

The IMF overall commodity price index covers a total of 41 commodities. The overall price index 

is divided into energy (47.8%) and nonenergy (52.2%) subindexes. The components of the nonenergy 

subindex are food and beverages (food [21.7%] and beverages [3.1%]) and industrial inputs (agricultural 

raw materials [11.3%] and metals [16.1%]). The energy subindex is comprised of prices of crude oil 

(39.9%), natural gas (4.5%), and coal (3.4%). The weights used for the IMF commodity price indexes 

are 1995–1997 average world export earnings. Data for its nonenergy subindex starts in January 1980. 

Since its energy subindex begins only in January 1992, crude oil price is used as a substitute for the 

energy price subindex from 1980 to 1991.
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Historically, fluctuations in commodity prices have been highly associated with the global 

business cycle (Figure 2). As the global economy enters into an expansionary phase, inventories fall 

and a further increase in demand pushes commodity prices sharply higher. However, as commodity 

prices become elevated—partly responsible for heightened inflationary pressures during the economic 

boom, thus inviting contractionary policies and also slowing economic activity—additional production 

comes on stream and helps balance supply and demand. Once the business cycle begins to ebb, 

demand for primary commodities declines and prices begin to reverse. Cyclical adjustments could 

be steep if high prices in the expansion phase lead to a glut in inventory and supply. 

FIGURE 2

GROWTH IN REAL GDP AND NONENERGY COMMODITY PRICES
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Sources: Primary Commodity Prices Database (International Monetary Fund 

2006b); World Economic Outlook Online Database, downloaded 16 

October 2006 (International Monetary Fund 2006c); Commodity
Price Indexes (World Bank Development Prospects Group 2006).

Given the generally high volatility of commodity prices, it is useful to put the recent evolution 

in a longer-term perspective. Despite recent increases in commodity prices, real prices of nonenergy 

commodities are deemed to be relatively low by historical standards after a long-run decline (Box 2). 

Cashin and McDermott (2002) find that real commodity prices have declined by about 1.3% per year 

over the past 140 years. Technological innovations that have opened up new sources of supply and 

increased total factor productivity; the development of synthetic substitutes; reduced transportation 

costs; trade liberalization, economic reforms and changes in market structure; and financial innovation 

have all contributed to a long-term trend of decline in commodity prices. 

In sum, commodity prices are influenced by both cyclical and structural forces. The recent 

surge in commodity prices has been tightly linked to the strong global recovery that began in 

2002 and hence bears some of the traits of earlier episodes of commodity price inflation during an 

economic upswing. While there is much familiarity about the current pattern of upswing in commodity 

prices, the past is not always a perfect guide for the future. There are two new elements behind 

the recent upward movements as to suggest some ongoing structural changes in underlying market 

fundamentals have longer-term consequences. First, the pull of developing Asia, and particularly the 

PRC, on global commodity markets has a profound impact on world commodity market dynamics. 

To the extent that growth in developing Asia is driven by opportunities for economic “catch up” 

rather than the international business cycle, with the weight of developing Asia rising in the 

global economy, there may now be greater persistence in the factors driving demand for primary 

commodities. Second, there is now much greater dissonance about the energy supply outlook than 
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ever before. The influence of geopolitical factors is certainly clouding the prospect of stable supply 

in the short run, which could possibly drag on in the long run too. While these factors seem to most 

directly affect crude oil markets, the generally high energy intensity of other commodity production 

may signal a more broad-based boom in commodity prices. Apart from these two major elements, 

structural factors are often sector-specific. The following sections review the recent developments 

in various commodity markets and prices.

BOX 2
LONG-RUN COMMODITY PRICE DYNAMICS

Prebisch (1950) and Singer (1950) claim that the prices of primary commodities should decrease 

over time relative to those of manufactured goods, due to (a) the lower income elasticity of demand for 

commodities and (b) productivity and wage differences between industrialized countries that produce 

manufactures and developing countries that relatively lean toward commodity production. The Prebisch-

Singer (P-S) hypothesis, which was named after Prebisch and Singer for their seminal work, has been 

one of the most intensely tested hypotheses in the economic literature. 

Empirical evidence on the P-S hypothesis has been largely mixed depending on the model 

specification that identifies the sources of the downward trend. A school of studies that suggests 

there has been a declining tendency in primary commodity prices relative to manufacturing prices, 

thus in support of the P-S hypothesis, include Grilli and Yang (1988) and Ardeni and Wright (1992). 

Spraos (1980) reports a declining trend of 7.3% per year between 1900 and 1938, but no statistically 

significant trend is detected when the data series is extended to 1970. Cashin and McDermott (2002) 

confirm a trend decline in the series by 1.3% per year, but claim that high variability of commodity 

prices renders a small long-term decline nearly meaningless. In contrast, Cuddington and Urzúa (1989), 

Powell (1991), Bleaney and Greenaway (1993), and Cuddington et al. (2002) find structural breaks in 

the series, but no deterministic trend. 

Another salient feature in the commodity price movements is the large variability and generally 

high persistency in their cycles. Cashin et al. (1999), in examining the cyclical behavior of commodity 

prices, find that a price slump tends to last longer and that the magnitude of the slump is often greater 

than that of the price boom. But they argue that the duration of the shocks cannot be determined by the 

time already spent either in the slump or boom. Deaton and Laroque (1992) also identify an asymmetry 

that commodity prices spend long periods in doldrums with occasional extreme spikes. Shocks to real 

commodity prices are also found to be quite persistent, lasting for several years or longer in each cycle. 

Cashin et al. (2000) also confirm that shocks to commodity prices are typically long-lasting. 

The validity of the P-S hypothesis or the existence of a deterministic trend in real commodity prices 

remains in question with many time-series properties of commodity prices left unanswered. However, 

empirical findings point to highly responsive commodity prices to shocks over the short to medium term. 

Over the long term, more persistent changes in the underlying supply and demand conditions seem to 

dictate commodity price movements. 

B. Recent Developments

1. Energy Commodities 

Figure 3 shows the trajectory of the price index of the energy basket along with the benchmark 

Brent crude price from 1980 until September 2006. Since 2002, prices have more than tripled. Among 

all the commodity classes, recent price inflation has been most pronounced for energy. Since energy 

is also an intermediate input into the production of many other primary commodities, movements 
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in the price of energy reverberate through other markets. Crude oil prices, which are primarily 

responsible for energy price movements, have risen steadily higher, leading to an impressive run-up 

well into the first half of 2006. 

FIGURE 3

ENERGY AND BRENT CRUDE PRICE INDEXES
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Source: Primary Commodity Prices Database, downloaded 9 October 2006 

(International Monetary Fund 2006b).

Oil prices are driven mainly by supply and demand factors like most other commodities. 

Crude oil, a still dominant resource for generating energy, has been particularly vulnerable to 

supply disruptions, as its production is much more concentrated geographically than other natural 

resources. The impact of geopolitical risks on global oil prices has been phenomenal as seen in 

the drastic rises in oil prices during the first and second oil shocks. Excluding the events of supply 

disruptions, however, the crude oil price cycle, which may extend over several years each time, has 

largely responded to changes in world demand. 

The world demand for oil is dominated by industrialized countries, led by the Group of 

Seven (G7) accounting for roughly half of the total demand over the last two decades. However, 

oil demand growth has been much faster in the developing world, apart from the former Soviet 

Union (FSU), which experienced an economic collapse in much of the 1990s. Oil demand in total 

developing economies, including developing Asia, Latin America, and Middle East (in descending 

order according to share of total demand), grew by 36.2%, or 78.8% excluding FSU, compared to 

12.5% growth in the G7 over the 1990–2005 period. Developing Asia alone accounted for nearly 

60% of world oil demand growth during the same period. Figure 4 illustrates the rising importance 

of Asian economies in oil price developments since 1990. 

On the other hand, a rather long period of relatively low prices through the late 1980s to the 

1990s resulted in underinvestment in general on the supply side, creating significant bottlenecks 

along the line of the supply chain, as global oil demand accelerated. Despite marginally improving 

supply/demand conditions in the upstream oil market, generally low levels of spare capacity (Figure 

5) as well as binding constraints in the upstream production and downstream infrastructure continue 

to put upward pressures on global oil prices.

There are signs that indicate significant uncertainties surrounding supply/demand conditions for 

some time ahead. The oil futures market continues to be volatile, reflecting the heightened sense 
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of supply risks. The movement of futures prices has closely mirrored the fluctuation of spot prices, 

which tend to respond more strongly to “news” (Figure 6). A rise in futures contract prices in all 

time horizons suggests a market assessment of an unlikely meaningful improvement in oil supply 

and demand balance in the near term (Figure 7). Moreover, oil futures prices are again in “contango” 

(distant futures prices exceed spot prices), encouraging a continuing buildup in inventories, which 

itself is usually a tell-tale sign of jittery market sentiment (Box 3). Indeed, average commercial 

stock holdings in the Organisation for Economic Co-operation and Development (OECD) countries 

have steadily increased since 2004, despite rising prices. 

FIGURE 5

GLOBAL SPARE OIL PRODUCTION CAPACITY
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FIGURE 4A

OIL DEMAND BY REGION, 1990

FIGURE 4B

OIL DEMAND BY REGION, 2005
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BOX 3
OIL PRICES, REFINERIES, AND FUTURES

Crude oil quality is important for refinery margins as it determines the level of processing and 

reprocessing required to obtain the optimal output portfolio. Depending on its density and sulfur 

content, crude oil is classified into “light” or “heavy”, “sweet” or “sour.” As lighter and sweeter crude is 

relatively easy to refine and produces greater yields of high-quality products (also required by tightened 

environmental regulations), world demand is increasingly driven by this crude grade. But recent additions 

to production capacity have been rather concentrated in heavy and sour crude grades that require more 

complex refining facilities. Given the relative ease of supply in heavy and sour crude as well as greater 

profitability of downstream processing, additional refinery capacity has leaned toward more complex and 

upgrading facilities since the 1980s. 

As one of the world’s biggest oil consumers, the United States (US) accommodates the world’s 

largest refining facilities. It accounts for about a quarter of world crude distillation capacity, with the 

Gulf Coast area hosting nearly half of the country’s capacity. Downstream processing capacity is even 

more concentrated in the US, especially in the Gulf Coast area. Therefore, when Hurricane Katrina hit 

the region, it caused extensive damage to upgrading capacity, and the prices of some refined products, 

particularly gasoline, shot up. Higher gasoline prices increased the difference between the prices of 

refined products and the prices of crude oil—called “crack spread.” This stimulated refineries with less 

sophisticated processing capacity to come on stream. However, these simpler refineries have relatively 

lower product yields (i.e., higher crude input demand), thus pushing crude oil demand and prices higher. 

In addition, many of them cannot even take heavy crude. As they sought light crude to maximize their 

yields, the prices of light crude surged even further. 

The rise in the crack spread also affected the futures markets. Refineries profit from wide crack 

spreads, but if the gasoline price falls at the time of sale or crude prices suddenly rise, the refineries 

will lose substantially. Thus, refineries have an incentive to hedge against price risks, by taking a short 

position in gasoline futures (a legal obligation to sell gasoline at an agreed future time at an agreed 

price) and a long position in crude (a legal obligation to buy crude oil at an agreed future time at 

an agreed price). In last year’s period of uncertainty, refineries started to buy crude futures, bidding 

futures prices up, and to sell gasoline futures. But given the shortage in upgrading capacity, gasoline 

prices were unlikely to fall significantly, thus the narrowing crack spreads came mostly from rising crude 

prices. 

The futures market situation in turn reinforced spot market conditions. Given tight refinery 

conditions and unlikely improvement for the next couple of years, futures prices surged. Normally, as 

longer-dated futures prices rise much higher than spot prices or near-month futures (“contango”), refiners 

have an incentive to hold larger inventories. This is an unusual situation: generally, oil futures prices 

are in “backwardation” (i.e., spot prices are higher than futures prices), reflecting the “convenience 

yield”, i.e., what refiners will pay to hold stocks for ensuring smooth day-to-day operations (bearing in 

mind that crude can be stored most efficiently and at lowest cost with producers, not the refiners). This 

convenience yield is greatly discounted for distant futures, say 12 months ahead. However, when distant 

futures prices are significantly higher than spot prices, thus creating a sufficiently wide “contango”, 

refiners are willing to hold the actual oil and to pay for the cost of carry. This leads to an increase in 

spot prices and, at the same time, a buildup in inventories. 

Overall, strong market fundamentals, i.e., robust demand and tight supply, have been the main 

reason for currently high oil prices. Nevertheless, underlying market structures appear to play an important 

role by reinforcing the crude oil/refinery products price dynamics through the futures markets.

8 DECEMBER 2006

ASIA’S IMPRINT ON GLOBAL COMMODITY MARKETS

CYN-YOUNG PARK AND FAN ZHAI



2. Nonenergy Commodities

Nonenergy commodities have seen the price rally that began in 2002 and stretched into May 

2006, largely on strong base metal prices (Figure 8). Despite some similarities in price movements 

across groups, individual commodities are frequently subject to idiosyncratic influences, both short-

term and structural (the supply of agricultural commodities, for example, is influenced by weather). 

One common factor is the influence of energy prices as many nonenergy commodities are energy-

intensive in their production (Box 4).

3. Base Metals

Prices of base metals have made handsome gains since 2002 on the back of strong demand, 

low inventories, and high oil prices (Figure 9). Driven by strong demand for industrial production 

in developing Asia, including the PRC—the PRC is currently the world’s biggest importer of iron and 

steel, and second-biggest importer of metal ores and nonferrous metals—the prices of aluminum, 

copper, iron ore, lead, nickel, zinc, and other widely used metals have surged in recent years. On 

average, base metal prices have grown at an annual rate of 24.9% from 2002 to 2005. Copper, iron 

ore, lead, nickel, and zinc (in descending order) have been the strongest movers. These metals are 

generally used in steel production (a rapidly growing industry in the PRC and India), stainless steel, 

electrical wire, cable, and building infrastructure. Copper prices more than tripled in the period, 

whereas the prices of iron ore, lead, nickel, and zinc more than doubled.

The steady and steep increase in metal prices over the past several years accelerated even 

further in early 2006, largely on the ground of metals’ attractiveness to investors in search of 

higher yields and driven by the prospect of capital gains. Investing in various commodities as a 

part of hedging against financial risks or portfolio investment has a long history. The past few years, 

however, have witnessed a flurry of hedge funds and institutional investors into commodity futures 

markets in a hunt for better yields given the historically low interest rate environment (Box 5). 

This asset demand became more pronounced in early 2006, as the dollar precipitated the fall amid 

heightened global financial market and interest rate uncertainties. Changes in market expectations 

for global liquidity conditions in mid-May brought about a large sell-off across a broad range of 

financial markets, including commodity markets. This underscores the underlying asset demand in 

the latest rally in commodity prices.
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BOX 4
ENERGY AND THE COST STRUCTURE OF PRIMARY COMMODITY PRODUCTION

Higher energy prices generally translate into higher commodity prices. Typically, the production of 

basic commodities and semifinished manufactures (e.g., fertilizers) is highly energy-intensive compared 

with that of manufactures. For example, most base metals including aluminum and steel are known for 

their energy-intensive production processes such as metallurgy and smelting. Paper and pulp, cement, 

and fertilizer industries tend to rank high in their use of energy. Highly energy-intensive production 

of fertilizers in turn affects the prices of agricultural food commodities in general. There are also 

indirect effects of high oil prices on demand and prices of nonenergy commodities. For instance, some 

agricultural commodities are used to produce energy substitutes, such as sugar and soybeans for the 

production of ethanol and other biofuels. Demand for crude rubber rises as energy prices increase given 

the relatively high energy intensity of synthetic rubber production.

A more formal way of investigating the relationship between energy and nonenergy commodity 

prices is to test Granger causality. The Granger causality test is simply to see if lagged values of one 

variable (X) have any statistically significant information on future values of the other variable (Y) given 

the lagged values of Y. If it does, X is said to “Granger-cause” Y. The box table provides test results for 

Granger-causality between energy and nonenergy commodity prices. In this case, Granger causality is 

tested for both directions between energy and nonenergy commodity prices using monthly data with 

different lags up to 12 months from January 1980 until September 2006. Test results suggest that 

changes in energy prices “Granger cause” changes in nonenergy commodity prices but not t he other 

way around. The results are statistically significant and indicate marginal significance of energy prices 

in the equation for nonenergy commodity prices, and only in that direction.

NUMBER OF LAGS

(MONTHS)

NULL HYPOTHESIS

NONENERGY PRICES DO NOT 
GRANGER-CAUSE ENERGY PRICES

ENERGY PRICES DO NOT 
GRANGER-CAUSE NONENERGY 

PRICES

1 1.58057 3.76222*

2 0.50940 1.49629

3 1.11809 4.18756*

4 1.45697 3.28997*

5 1.08427 4.37094*

6 1.15413 3.64133*

7 1.20773 3.03238*

8 1.04487 2.67009*

9 1.08210 2.70782*

10 0.96809 2.38883*

11 0.75858 2.45541*

12 0.73875 2.02904*

* Indicates significance of F-statistics at the 5% level and rejection of the null.

Note:  The results report F-statistics, which form the basis for which the null hypothesis is accepted or rejected. In terms of the 

actual numbers reported, a higher number represents greater statistical significance, thus leading to rejection of the null. 

For example, in column 2 with one month lag, the test statistic (F-stat) is 1.58, which is statistically insignificant, thus 

leading to nonrejection of the null that nonenergy commodity prices do not Granger-cause energy prices. On the other 

hand, in column 3 with one month lag, the test statistic is 3.76, which is statistically significant, thus implying rejection 

of the null that energy prices do not Granger-cause nonenergy commodity prices.

Source: Staff calculations.
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FIGURE 9A

ALUMINUM PRICE INDEXES

FIGURE 9B

COPPER PRICE INDEXES
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Sources: Primary Commodity Prices Database, downloaded 9 October 2006 (International Monetary Fund 2006b); Commodity

Price Indexes (World Bank Development Prospects Group 2006).
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BOX 5
SPECULATION AND COMMODITY PRICES

The role of speculation in commodity price volatility is a highly contentious topic. There are two 

major players in the commodity futures markets: hedgers and speculators. Hedgers participate in futures 

trading for insurance purposes against price movements. They are often commercial traders who are actually 

involved in the economic activity related to the underlying commodity, and thus have intrinsic interest in 

protecting themselves against adverse price movements. Unlike hedgers with commercial interests who want 

to hedge against price movements, speculators seek trading profits coming from price changes between the 

selling and buying points in the futures market. That is, speculators assume price risks in the hope that 

prices will move in their favor. By taking the price risks that hedgers want to transfer, speculators act as a 

counter party to the futures contract, so that hedgers may shed unwanted risks.

Speculators’ participation in the futures markets contributes to market liquidity and diversity. The 

market liquidity literature explains that a large pool of speculators with diverse expectations and risk profiles 

help markets to function more efficiently by allowing the hedgers with specific needs to unload the risks at 

lower costs. At the same time, however, an increase in trading volume due to their activities may lead to 

higher price volatility in the short term. The futures market is a place where a seller meets a buyer through 

clearing prices. Like any other market, the futures market is subject to asymmetric information between the 

seller and buyer. In order to find out the true value of the financial product involved, traders rely on trading 

volume and prices to deduce the right information. This is called a price-discovery process. An arrival of 

new information triggers the process of price discovery, leading to an increase in trading volume and price 

volatility. As traders filter out relevant information from noise through vigorous trading activities, higher 

trading volume is generally accompanied by strong price reactions. Empirical studies also find a positive 

relation between trading volume and price volatility (see Karpoff 1987 for a survey). While an exogenous 

information shock along with an increase in futures trading could heighten the level and volatility of spot 

prices in the short run, the participation of a diverse group of investors in futures trading may improve the 

overall information content in trading behavior and prices. Earlier literature suggests that better information 

content in increased futures trading helps stabilize spot prices by facilitating the price-discovery process 

(see Anderson 1991 for a survey). Moreover, increased speculative activities in the futures markets provide 

easier hedging and inventory-adjustment opportunities to help reduce financial risks. Empirical evidence on 

the stabilizing effect of futures trading and speculation on spot price movements, however, remains largely 

mixed. Cox (1976) and Danthine (1978) found that an introduction of futures trading helps stabilize spot 

prices thanks to improved information. However, Kawai (1983) and Newbery (1987) provided evidence that 

speculation could be destabilizing for storable commodities.   

The impact of speculation in futures markets on the level and volatility of spot prices is still under 

debate. However, a diverse group of speculators enhance liquidity and broaden the scope of trading in the 

commodity futures markets. Such benefits of market liquidity appear to be unambiguous over the long run 

(see BIS 1999 for a survey). Increased market liquidity lowers trading costs and facilitates the price-discovery 

process. Along this line, establishment of liquid futures markets with active participation of speculators 

would be a welcome progress, as more effective price discovery together with hedging opportunities through 

the futures markets would help reduce fundamental price volatility in the long run. In the meantime, 

however, increasing trade flows with heterogeneous beliefs accompanied by broader participation of financial 

investors could continue to trigger sudden spikes in response to news in short-term price movements.

Nevertheless, the fate of different metal prices was critically influenced by market fundamentals. 

Given firm demand driven by higher global growth and rapid industrialization in developing Asia, 

overall tight market conditions appeared to provide support for metal prices. For example, during 

the May sell-off, the price of nickel held its ground, given low inventory levels. Likewise, copper 
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and zinc rebounded fairly quickly, on the back of tight supply conditions. More generally, base 

metal production has been constrained by tightened global mining and smelting capacity.1 Supply 

disruptions and labor disputes, sometimes related to political instability in the producer countries, 

are also helping keep a tight supply/demand balance in recent years.

4. Food and Other Agricultural Commodities

Prices of food and beverages have been on a long-term downward trend owing to increased 

agricultural productivity and technological advances (Figure 10). Real prices of food and beverage 

declined rather sharply during the 1980s and continued to be depressed until 2001. Food prices 

started to rise partly in response to adverse weather conditions in 2002–2003. After reaching a 

cyclical peak in early 2004, agricultural food prices generally stabilized during late 2004 and 2005. 

The recent performance of steady food prices reflects restored demand/supply balance based on 

both firm demand and improved supply management over the past couple of decades. For some 

food commodities such as rice, soybeans, meat, fruits, and vegetables, Asian demand particularly 

from the PRC has been strong, largely reflecting rapidly changing dietary patterns along with 

rising income levels. A surge in soybean prices bears witness to growing consumption by the PRC 

of feedstock for live animals, as well as of vegetable oil. In the past few years, high crude oil 

prices have also lifted demand for soybeans and sugar to produce ethanol, as a partial substitute 

for transportation fuels. 

After a sharp decline that coincided with Asia’s financial crisis, agricultural raw materials 

prices are on a gradual recovery (Figure 11). In fact, the economic performance of the PRC since 

the early 1990s has exerted a growing influence on movements of cotton, rubber, and timber prices. 

As the production of textile and clothing in the PRC rose rapidly in the 1990s, domestic demand 

for cotton increased, pushing global prices higher. The PRC also emerged as the world’s major 

consumer of forest products since the 1980s, on the back of strong construction activities. In the 

1990s, the PRC’s demand for timber was lifted again by the takeoff in the wood products industry 

for furniture and interior decoration. Buoyant construction activities and a pickup in the domestic 

furniture industry in the PRC continue to be a major driver behind strong growth in global timber 

prices since the Asian crisis. Similarly, surging automobile production in the PRC has lifted rubber 

prices strongly (due to demand for tires). The PRC’s tire production has increased at about 20% 

per annum since the early 1990s according to a report by the International Rubber Study Group 

(2004), which has pushed the PRC as the world’s largest consumer of natural rubber since 2001. 

Recently, high oil prices have provided additional upward momentum to rubber prices as synthetic 

rubber has become more expensive. 

1 Various industry reports claim that a rather long period of relatively low prices and capacity overhang through the 1990s 

led the mining industry to reduce excess capacity through mergers and restructuring (see Kitco Base Metals 2006 for 

example). Investment in exploration and development of new mines has been also limited. Even when metal demand 

started to rise after the Asian crisis, several major producers continued to reduce their inventory overhang rather than 

add new production capacity, a process that is now becoming more drawn-out as regulations on environmental concerns 

tighten.
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Sources:  Primary Commodity Prices Database, downloaded 9 October 2006 (International Monetary Fund 2006b); Commodity

Price Indexes (World Bank Development Prospects Group 2006).

III. DEVELOPING ASIA’S IMPRINT ON GLOBAL COMMODITY MARKETS

A. Growth, Structural Change, and Commodity Demand

In the past, global business cycles were dominated by the growth performance of industrialized 

countries, thus commodity price fluctuations were dictated primarily by the business cycles in these 

countries. But with developing Asia’s growing presence in the global economy, the region exerts 

increasing—and now considerable—influence on international commodity markets and prices. Figure 12 

illustrates evolving correlations between gross domestic product (GDP) growth rates of both G7 

and developing Asian economies and commodity price fluctuations. While the linkage between G7 

growth and the global commodity price cycle gradually weakened, that between developing Asia’s 

growth and the global commodity price fluctuations jumped since around the early 1990s. It can 

be readily inferred that strong growth in developing Asia’s demand was a major driver behind an 

upswing in commodity markets through the mid-1990s prior to the Asian financial crisis—while the 

crisis itself led to a slump in commodity markets during 1998–1999. 
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Sources:  Primary Commodity Prices Database, downloaded 9 October 2006 (International Monetary Fund 2006b); Commodity

Price Indexes (World Bank Development Prospects Group 2006).

FIGURE 12

CORRELATION BETWEEN REAL COMMODITY PRICE INFLATION AND GROWTH
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Although developing Asia as a whole exhibited remarkable dynamism in economic growth 

and development, the progress of economic achievement has not been uniform across the region. 

At the subregional level, East Asia including the PRC grew most rapidly, followed by South Asia 

including India. East Asia and South Asia grew at an annual average rate of 9.1% and 5.7% per 

year, respectively, in the period 1991–2004. As of end-2004, East Asia and South Asia account 

for 17.7% and 7.2% respectively of total world GDP measured in terms of purchasing power parity 

(PPP), followed by Southeast Asia for 4.5% and Central Asia for 0.4% (Table 1). The relative weight 

of these subregions in the world economy is in turn reflected in their respective shares of world 

commodity consumption. For instance, the East Asian countries’ demand for crude oil rose by an 

average of 6.2% annually in the same period, nearly four times as fast as total world consumption, 

contributing 36.0% to total world consumption growth. Steel use in the East Asian countries also 

became intense, with consumption increasing by an estimated rate of 13.9% on average per year 

between 1999 and 2004, about twice as fast as total world consumption.

TABLE 1

CONTRIBUTION TO WORLD GDP AND COMMODITY DEMAND

SHARE OF WORLD ACTIVITY, 2004 CONTRIBUTION TO GROWTH, 1991–2004

GDP1 PETROLEUM 

DEMAND

STEEL 

DEMAND

GDP1,2 PETROLEUM 

DEMAND2

STEEL 

DEMAND3

World 100.0 100.0 100.0 100.0 100.0 100.0

Developing Asia 29.9 21.6 43.1 41.2 63.0 75.3

East Asia 17.7 12.1 34.9 26.3 36.0 65.3

South Asia 7.2 3.6 3.4 8.9 9.8 3.7

Southeast Asia 4.5 5.0 4.8 5.1 12.8 6.3

Central Asia 0.4 0.8 n.a. 0.3 –2.3 n.a.
1 In purchasing power parity terms.
2 1992–2004 for Central Asia.
3 1999–2005.

Sources: World Economic Outlook September 2006, downloaded 16 October 2006 (International Monetary Fund 2006e); International Energy 

Annual 2004 (Energy Information Administration 2004); World Steel in Figures 2006, downloaded 1 August 2006 (International 

Iron and Steel Institute 2006); JP Morgan (2006). 

Rapid population and income growth in East Asian economies have also been key drivers 

behind the rising demand for world food commodities. Along with increasing food demand, changing 

dietary patterns play an important role. While the consumption of traditional coarse grains typically 

decreases with income growth, demand for meat, fruits and vegetables, and vegetable oil increases. 

Table 2 illustrates considerable changes in the dietary composition in the economies of developing 

Asia in the last decade. Reflecting its economic prowess, East Asia again leads the changes among 

the subregions. In terms of total calorie intake, there has been a noticeable drop in the share of 

cereals, while the other food products have gained considerable shares along with growing food 

diversity toward more protein and fat consumption. 

Overall, per capita income is an important variable for commodity demand. However, changes 

in technology and consumer preferences along with the long-term development path are often 
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TABLE 2
DIETARY COMPOSITION (% OF TOTAL ENERGY CONSUMPTION)

1994 CEREALS VEGETABLE 
OILS

SUGAR 
AND 

SWEETENERS

MEAT

AND 
OFFALS

ROOTS 
AND 

TUBERS

MILK, 
EGGS,

AND FISH

FRUITS 
AND 

VEGETABLES

ANIMAL 
FATS

PULSES OTHERS

Developing Asia 63.32 9.11 5.74 6.34 3.75 4.58 3.88 0.68 2.09 0.52

East Asia 62.99 8.78 2.41 10.98 5.14 3.22 4.50 1.14 0.54 0.29

South Asia 63.62 8.55 9.76 1.15 1.73 6.55 3.12 0.14 4.53 0.86

Southeast Asia 63.99 11.50 6.43 4.36 4.33 3.19 3.86 0.56 1.34 0.43

Central Asia 61.17 7.84 5.03 7.78 3.08 10.69 3.46 0.55 0.07 0.33

2004 CEREALS VEGETABLE 
OILS

SUGAR

AND

SWEETENERS

MEAT

AND

OFFALS

ROOTS

AND

TUBERS

MILK, 
EGGS,

AND FISH

FRUITS

AND

VEGETABLES

ANIMAL 
FATS

PULSES OTHERS

Developing Asia 54.35 12.20 6.46 7.89 4.29 5.61 5.53 0.89 2.00 0.78

East Asia 47.01 12.33 3.68 14.68 6.10 4.97 8.70 1.59 0.45 0.50

South Asia 59.96 12.27 9.17 1.27 2.12 7.02 2.71 0.15 4.23 1.09

Southeast Asia 60.87 12.16 7.93 4.97 4.34 3.24 3.72 0.76 1.19 0.84

Central Asia 57.06 8.25 4.32 7.66 5.07 12.07 4.19 0.53 0.12 0.73

Source: Food and Agriculture Organization (2005), downloaded 31 July 2006.

as important for the consumption patterns. In general, economic development accompanies 

significant changes in industrial structures as well as rising income levels, which in turn affect 

commodity consumption. Earlier studies2 argue that resource use increases in the initial stage of 

development but then tends to taper off after income reaches a certain level. This creates an inverted  

U-curve for the intensity of resource use. For example, in the early stage of development, resource 

requirements particularly for metals are low as the economy often relies on unmechanized subsistence 

agriculture. Industrialization pushes resource demand to build urban, industrial, and transportation 

infrastructure. As the economy matures and the industrial structure shifts toward services, resource 

demand for infrastructure building and industrial inputs would then decline. In light of resource-

saving technological developments over time, Bernardini and Galli (1993) also claim that intensity 

of use curves tend to shift downward over the long term.

Figure 13 graphically illustrates the intensity of resource use given per capita income. The dotted 

lines 1–5 represent the intensity of use curves of an individual country going through economic 

transition in successive periods 1–5 or of a group of countries 1–5 at different stages of economic 

development (the higher number corresponds to the more advanced stage). Different intensity 

curves either over time or cross sectionally reflect the tendency of downward shifts in intensity 

of use curves as technology advances along different stages of economic development. The solid 

line crossing the different intensity of use curves would indicate an actual intensity of use curve.

2 The relationship between the intensity of resource use and income has been established both in theory and empirics. 

Earlier studies that laid the foundation for the inverted U-shaped intensity of use curves include Malenbaum (1973), 

Larson et al. (1986), Bernardini and Galli (1993), and Jänicke et al. (1997). See Cleveland and Ruth (1999) for a 

survey.

SECTION III

DEVELOPING ASIA’S IMPRINT ON GLOBAL COMMODITY MARKETS

 ERD WORKING PAPER SERIES NO. 90 17



In
te

n
si

ty
 o

f 
re

so
u
rc

e 
u
se

Per capita income

1

2

3

4

5

FIGURE 13

RELATIONSHIP BETWEEN INTENSITY OF RESOUCE USE AND PER CAPITA INCOME

Graphical representation of the intensity of resource use curve as envisioned by Bernardini and Galli (1993). The 

dotted lines 1-5 represent differences in the intensity of use curve for countries at different stages of development 

over time. Countries that start the development process later in time enjoy lower intensity of resource use, as they 

can avail of more efficient technology.

Figure 14 plots per capita consumption of mineral ores and petroleum of different countries 

over time. Along the development path of selected countries emerges an early phase of the inverted 

U-shaped or “S-shaped” pattern. The general patterns suggest that resource consumption rises as 

income grows. When income reaches about $5,000–10,000 per capita along with industrialization, 

measured in PPP terms, the consumption of metals and energy seems to grow rapidly. After a rapid 

expansion period, the intensity of resource use appears to slow at incomes of about $15,000–20,000 

per capita in PPP terms. These patterns typically repeat among countries at different stages of 

economic development. Moreover, despite the rapid increases in the PRC’s demand for metals and 

energy, the figure suggests that it may be only the beginning of the PRC’s resource demand. 

B. Evolving Patterns of Commodity Demand and Trade

Rapid economic growth and industrialization accompany changes in the level and composition 

of international trade. Although a country’s domestic resource endowment affects the extent of 

the country’s reliance on external resources, in general rapid growth and industrialization will face 

domestic resource constraints. Particularly, rapid economic development in relatively resource-poor 

countries such as many developing Asian economies would likely signal significant changes in trade 

composition along with transition from agricultural to manufacturing economies. 

Developing Asia’s total trade with the world has increased dramatically over the 40-year 

period, 1964–2004 (Figure 15). Changing trade patterns attest to the progress of substantive 

economic transformation of developing Asia from agricultural and largely resource-based economies 
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to manufacturing and service-based economies.3 In general, the accumulation of both physical and 

human capital along with economic development and industrialization accompanies changes in a 

country’s comparative advantage toward capital and skill-intensive products over time. Therefore, it 

is commonly observed that the share of manufactures in export composition increases in developing 

countries with rapid industrialization. Faced with increasing domestic resource constraints, imports 

of primary commodities also rise rapidly, not to mention capital equipment and intermediate inputs 

especially at the early stage of development. 

Others
Electronics
Medium- to high-skill manufactures
Resource-intensive and low-skill manufactures
Fuels
Metals, ores, and minerals
Food and agricultural commodities

Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports
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DEVELOPING ASIA’S TRADE

Source: Commodity Trade Statistics Database, downloaded 16 October 2006 (United Nations 2006).
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While developing Asia’s total exports exploded from $5.3 billion to $1,654.9 billion between 

1964 and 2004, the share of primary commodities in percent of total exports sharply dropped from 

74.0% to 13.2% over the same period. In particular, at the beginning of the period, exports from 

developing Asia were dominated by agricultural and mining products. Propelled by industrialization, 

however, manufacturing exports gained an increasing weight, initially driven by labor-intensive (and 

resource) manufactures, such as textile and clothing in the early stage of development, and later by 

more skill-intensive manufactures, such as machinery, industrial chemicals, and electronics. Along 

with the manufacturing export drive, Asian demand for primary commodities surged. 

A close look at historical commodity import data also reveals developing Asia’s burgeoning 

role as a consumer and importer of industrial raw materials and fuels. Table 3 summarizes the 

profiles and trends of primary commodity imports in PRC, India, Japan, and Korea, which is 

designed to provide an example of differences and similarities in their changing import patterns 

along with industrialization. The table highlights the growing share of total primary commodity 

imports of fuels and metals during rapid economic growth and industrialization. It is clear from 
3 UNCTAD (2005) reports that sustained rapid growth and rising incomes in Asia have been accompanied by a dramatic 

shift in the pattern of international trade flows. 
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the table that the weight of primary imports has shifted from agricultural food and raw materials 

to metals and fuels in Japan, and more so in Korea over time. Fuels especially have continued to 

explain a significant portion of their commodity needs, accounting for more than a half of total 

primary commodity imports in recent decades. Not only accounting for a significant share in total 

commodity imports, imports of fuels and metals also rose sharply in real terms (deflated by the 

import prices of individual commodities) particularly during the period of rapid economic growth 

in Japan between 1964 and 1974 and in Korea in the latter decades (Figure 16). Real imports of 

fuels have more or less stabilized in Japan since 1974, but continued to grow at an accelerated 

rate in Korea along with its metal imports in the 1980s through the 1990s. On the other hand, 

real imports of agricultural raw materials have declined in Japan since 1984 and reached a plateau 

a decade later in Korea. This stands in marked contrast against a sharp pickup in the PRC and 

India between 1994 and 2004, highlighting a shift in the textile industry from high-labor-cost to 

low-labor-cost countries. This repeated pattern also underscores a successful shift in the industrial 

structure from labor-intensive to skill-intensive manufactures in these Asian economies. Moreover, 

the contemporary surge in the PRC’s imports of fuels and metals echoes experience of both Japan 

and Korea during their early industrialization phase in the 1960s and 1970s. This pattern is most 

likely associated with the increasing intensity of metal use during the early catch-up phase.

Interestingly, some agricultural food commodities, particularly basic staples, have resisted the 

general trend of rising import demand in Asia. As a consequence of significant improvements in 

agricultural productivity with the onset of the “Green Revolution”, and the subsequent protection 

of the agricultural sector, import demand for cereals and cereal preparations actually fell in the 

PRC and India in the early stage of development (see Boestel et al. 1999). However, changing 

dietary patterns appear to exert an obvious influence on the level and variety of imports for other 

food products including meats, vegetables, edible oil, and oil seeds. Rapid urbanization is another 

contributing factor to the changes in dietary profiles, which often generates additional demand for 

higher-value processed food and tropical beverages such as coffee. It is clear that this general trend 

in the dietary pattern would have magnifying impacts on food imports by the PRC and India given 

their population size. Table 3 also illustrates that imports of meat, fish, edible oil, and oil seeds 

rose sharply in Japan and Korea over the past four decades, while the share of cereals and cereal 

preparations steadily declined in total food imports. The PRC imports of meat, fish, vegetable oil, 

and oil seeds started to take off in the mid-1990s. More recently, imports of vegetable oil and oil 

seeds in India have also shown fast growth.

With developing Asia’s growing presence in world trade, the region exercises increasing leverage 

over international commodity markets and prices. In particular, the remarkable economic expansion 

combined with rapid industrialization in the PRC appears to have considerable repercussions for 

world commodity demand and prices. Table 4 contrasts the PRC’s top 10 primary commodity imports 

in 1984 and 2004, together with their global shares. In just two decades, food products and inputs 

for primary and light manufacturing industries have given way to heavier industrial raw materials. 

It also demonstrates how processes of fast growth and structural change in the PRC have made a 

large impression on global commodity markets, even at comparatively low income levels. India may 

be only one or two decades behind in its catch-up process given its recent growth performance and 

outlook. Given the size of the PRC and India economies—they account for 37.4% of world population 

and 21.4% of world GDP in PPP terms—world commodity markets are expected to see hefty changes. 

The relatively low development stages of these countries also suggest that income elasticity of their 

commodity demand would be higher compared with that of industrialized countries, which would 
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TABLE 3
SHARE IN PRIMARY COMMODITY IMPORT VALUE

JAPAN PRC

1964 1974 1984 1994 2004 1984 1994 2004

Primary products 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

  All food products 23.3 16.9 16.3 36.0 26.4 39.6 28.0 10.8

    Meat and meat preparations 0.9 1.0 1.9 5.9 4.8 0.1 0.5 0.4

    Dairy products and eggs 0.3 0.4 0.3 0.5 0.5 0.4 0.5 0.3

    Fish and fish preparations 0.9 2.1 4.1 12.1 7.6 0.5 3.2 1.8

    Cereals and cereal preparations 10.3 7.0 4.7 5.0 3.3 28.2 7.4 1.9

    Sugar, sugar preparations, and honey 4.5 2.6 0.4 0.5 0.3 4.1 2.5 0.3

    Coffee, tea, cocoa, spices, and 

manufactures

1.1 0.7 1.1 1.3 1.0 0.8 0.3 0.1

    Fixed vegetable oils and fats 0.2 0.3 0.3 0.3 0.4 0.9 9.7 3.0

  Agricultural raw materials 33.8 17.8 12.5 15.7 8.1 35.3 29.3 23.3

    Oil seeds, oil nuts, and oil kernels 4.6 2.6 2.2 1.7 1.5 0.0 0.3 5.6

    Crude rubber 2.3 0.5 0.6 0.7 0.7 5.0 3.3 2.3

    Wood, lumber, and cork 7.2 7.5 3.9 7.3 2.8 11.7 3.3 3.3

    Textile fibers and waste 14.2 3.8 2.5 1.4 0.4 10.9 16.7 5.2

  Minerals, ores, and metals 19.9 14.9 11.2 11.7 13.1 22.9 20.0 29.0

    Metalliferous ores and metal scrap 15.8 10.8 6.5 5.7 6.6 5.0 10.6 17.9

    Nonferrous metals 4.1 4.1 4.7 6.0 6.5 17.9 9.4 11.1

  Fuels 22.9 50.4 60.0 36.5 52.5 2.2 22.8 36.9

    Petroleum and petroleum products 19.2 42.8 45.2 24.9 35.7 0.8 20.3 34.2

KOREA INDIA

1964 1974 1984 1994 2004 1984 1994 2004

Primary products 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

  All food products 35.8 26.9 13.4 16.3 12.9 19.9 14.4 9.5

    Meat and meat preparations 0.0 0.4 0.5 1.8 1.3 0.0 0.0 0.0

    Dairy products and eggs 0.9 0.0 0.1 0.2 0.3 2.1 0.1 0.0

    Fish and fish preparations 0.0 0.3 0.5 2.0 2.7 0.0 0.0 0.0

    Cereals and cereal preparations 30.1 18.6 7.4 4.7 3.0 2.8 0.2 0.1

    Sugar, sugar preparations, and honey 1.9 4.5 1.6 1.4 0.6 1.1 6.2 0.6

    Coffee, tea, cocoa, spices, and 

manufactures

0.1 0.2 0.4 0.8 0.4 0.3 0.1 0.3

    Fixed vegetable oils and fats 0.1 0.1 0.5 0.6 0.5 10.9 1.8 5.3

  Agricultural raw materials 46.1 30.1 23.0 20.3 7.7 10.8 14.0 6.9

    Oil seeds, oil nuts, and oil kernels 0.6 0.6 1.8 1.3 0.8 0.0 0.0 0.0

    Crude rubber 2.9 2.3 1.9 1.7 0.9 1.0 1.0 0.9

    Wood, lumber, and cork 9.1 10.4 4.6 4.5 1.2 0.1 1.8 1.8

    Textile fibers and waste 26.2 9.4 7.0 3.8 1.0 2.7 5.3 1.6

  Minerals, ores, and metals 4.0 11.0 10.1 17.1 18.1 6.9 14.6 9.3

    Metalliferous ores and metal scrap 1.9 7.8 6.1 7.7 9.0 2.1 6.3 5.2

    Nonferrous metals 2.1 3.2 4.0 9.4 9.1 4.8 8.4 4.2

  Fuels 14.1 32.0 53.5 46.3 61.3 62.4 57.0 74.3

    Petroleum and petroleum products 12.8 30.9 47.2 36.3 45.7 61.7 50.3 65.1

Source: Commodity Trade Statistics Database, downloaded 29 September 2006 (United Nations 2006). 
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help sustain the strong demand for an extended period. Extrapolating from the experiences of Japan 

and Korea with limited commodity endowments suggests that if the PRC and India continue to 

grow quickly, this will result in enormous increases in their demand for energy, metals, other raw 

materials, and later food commodities that can only be met through imports. 
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TABLE 4
TOP 10 PRIMARY COMMODITY IMPORTS OF THE PEOPLE’S REPUBLIC OF CHINA

1984

PERCENT OF PRC 
IMPORTS

PERCENT OF TOTAL WORLD 
IMPORTS

Cereals and cereal preparations 7.0 5.4

Nonferrous metals 4.4 2.7

Wood, lumber, and cork 2.9 3.9

Textile fibers, not manufactured, and waste 2.7 3.9

Metalliferous ores and metal scrap 1.2 1.2

Crude rubber including synthetic and reclaimed 1.2 4.1

Pulp and paper 1.1 2.5

Sugar, sugar preparations, and honey 1.0 3.3

Tobacco and tobacco manufactures 0.4 1.5

Feed stuff for animals excluding unmilled cereals 0.4 0.8

2004

PERCENT OF PRC 
IMPORTS

PERCENT OF TOTAL WORLD 
IMPORTS

Petroleum and petroleum products 7.9 5.5

Metalliferous ores and metal scrap 4.1 21.9

Nonferrous metals 2.6 8.6

Oil seeds, oil nuts, and oil kernels 1.3 27.9

Textile fibers, not manufactured, and waste 1.2 23.6

Pulp and paper 0.9 19.3

Wood, lumber, and cork 0.8 8.7

Fixed vegetable oils and fats 0.7 13.6

Crude rubber including synthetic and reclaimed 0.5 15.4

Cereals and cereal preparations 0.4 3.4

Source: Commodity Trade Statistics Database, downloaded 7 August 2006 (United Nations 2006).
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IV. LOOKING AHEAD: PROSPECTS OF GLOBAL COMMODITY MARKETS INTO 2015

Asia’s growth prospect in conjunction with rapid industrialization represents fundamental 

changes in market dynamics for a broad range of primary commodities. Over the past half century, 

developing Asia has exerted an increasingly strong pull on global commodity markets. Industrialization, 

urbanization, and rising income levels have fed surging demand for primary commodities including 

energy, base metals, and soft commodities. In recent decades, the PRC has emerged as the world’s 

leading importer of petroleum, metals, oil seeds, textile fibers, and pulp and paper. The PRC’s imports 

of agricultural products, such as soy and meat products, have now also taken off as dietary patterns 

change and the scope for agricultural expansion is limited by constraints on land and water supply. 

Although India still lags behind the PRC in some way, it, too, has embarked on a process of far- 

reaching economic transformation. If India follows the pattern that has been seen in Japan, Korea, 

and now the PRC, it will lead a third wave of explosive growth in commodity demands emanating 

from developing Asia. This section examines the outlook for global commodity markets to 2015 using 

economic simulations based on a general equilibrium model (see Appendix for detailed information 

about this General Equilibrium Model for Asian Trade [GEMAT] model).

A. Baseline Scenario

The baseline scenario for global commodity markets and prices assumes that past trends 

in economic growth and technological developments will continue into the future. In particular, 

developing Asia is assumed to grow at the rate of the past decade (6.6%), and that the rest 

of the world moves along a lower trend of growth at 2.8%. It is also assumed that the policy 

environment remains largely unchanged. The details of the baseline scenario are reported in Table 

5. Two alternatives (one in which circumstances conspire to soften commodity prices and another 

in which prices firm up) will be compared with this “business-as-usual” scenario. These experiments 

help to define a range within which the actual trajectory of commodity prices may lie. There are 

many other factors that can potentially influence commodity price trends and many ways in which 

developing Asia might have an impact on them. Here attention is focused on the impact of GDP 

growth through four main channels: (i) efficiency of energy and mineral ores use, (ii) reserves of 

global fossil fuels, (iii) productivity, and (iv) energy taxes and subsidies. 

The interplay between demand and supply in global commodity markets is examined using 

GEMAT. This model captures links among different sectors of the global economy in terms of both 

quantities and prices, and traces their impacts through to commodity markets and prices. The 

appendix describes the model’s main features. An appealing aspect of the model is that it permits 

quantitative analysis of the impacts of a variety of different policy and structural factors on 

commodity prices and trade.

In the baseline scenario, the global economy grows at 3.3% per annum over a 15-year period, 

which in calendar time starts in GEMAT’s base year 2001, ending in 2015. Developing Asia4 grows at 

6.6% over this interval and accounts for 27.2% of the expansion in global income. This economic 

growth creates additional demand for commodities, moderated somewhat by improvements in end-

use efficiency and income elasticities of demand that are generally less than 1 in value. 

4 Throughout the modeling analysis in this section, developing Asia includes only East Asia, Southeast Asia, and South 

Asia. Central Asia and the Pacific are excluded.
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Given its faster growth rate, developing Asia’s share of global commodity demand rises. Figure 

17 shows the increases in its demand shares for agriculture, fossil fuels, and mineral ores compared 

with those of three major economic regions (European Union [EU], Japan, US) and the rest of the 

world. Also shown in the figure are developing Asia’s weights in the global economy in terms of PPP 

(which is held constant at the base year 2001 rate for 2015). Between 2001 and 2015, developing 

Asia’s share in global income increases from 26.2% to 38.2%. More striking still is developing Asia’s 

contribution to the expansion of global commodity demand. For agricultural commodities, developing 

Asia’s share in global commodity demand rises from 34.4% to 43.0%; for fossil fuels from 18.1% to 

26.9%; and for mineral ores from 36.0% to 50.1%. Over the 15-year period, the model estimates 

that developing Asia accounts for 61% of the growth in global commodity demand. 

Developing Asia’s rapid growth and rising commodity need also leads to its increasing reliance 

on external resources. Figure 18 illustrates changes in the import share of commodity demands over 

the 2001–2015 period. By 2015, more than 70% of developing Asia’s (excluding the net oil exporters 

in Central Asia) oil needs will have to be met by imports. Faced with domestic and regional resource 

constraints, import shares in total demand for most other commodities are indeed projected to rise. 

The projected increases in the region’s import dependence for agricultural and forestry products 

are associated with increasing losses of arable land and forestry to urban, industrial, and transport 

infrastructure. These projections highlight the trend of depleting resources and the environmental 

degradation driven by commodity-intensive economic activities, changing lifestyle with rising income 

levels in the region’s major economies, and continuing high population growth.

TABLE 5
BASELINE SCENARIO ASSUMPTIONS, 2001–2015

ASSUMPTION

GDP and total factor productivity 

(TFP) growth

GDP growth of each region is exogenous, and region-specific nonagricultural 

TFP growth is endogenous to match the exogenous GDP growth. TFP growth 

is assumed to be identical across all non-agricultural sectors. Developing 

Asia is set to grow at 6.6% and the rest of the world at 2.8%.

Efficiency of energy and mineral 

ores use

Improvement of 1.25% a year, leading to a 19.0% higher energy and 

mineral ores use efficiency in 2015 relative to 2001. 

Reserves of global fossil fuels Determined by the speed of depletion, the size of unproven reserves, 

and the conversion rate from unproven to proven reserves. See Table A1 

about the assumptions for reserves and conversion rates. 

Productivity in agricultural and 

natural resources sectors

Grows by 1.02% per annum for the world average of crops and 0.72% 

for livestock, based on the projection by Hertel et al. (2006). There is 

no TFP growth in forestry, fishing and mining (including fossil fuels and 

mineral ores) sectors.  

Energy taxes and subsidies No changes.

Note: The assumed 1.25% improvement per year in energy efficiency lies in the high band of the range used in a number of other 

studies, but is smaller than the estimate for OECD in the period 1970–2000 (see Webster 2005).
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Table 6 (columns 2–3) summarizes model estimates of commodity price indexes in 2015. 

Table 7 (column 4) shows the implied price levels for energy products (in 2005 prices) according 

to the model estimates. The commodity price indexes are measured relative to a base of 100 in 

2001 (or 2005). All price indexes are deflated by the world consumer price index (CPI), which is 

held constant throughout the simulation. It is important to understand that Tables 6 and 7 show 

estimates of equilibrium real commodity prices. These prices are derived to equate supply and 

demand in commodity markets, given the other prices that clear all the other markets. As such, 

they do not easily translate to the market prices quoted in commodity exchanges, which are heavily 

influenced by inventory gluts and shortages. Moreover, market prices are susceptible to macroeconomic 

fluctuations, weather conditions, political factors that may disrupt supplies, speculation, and price 

setting behavior by oligopolies (such as the Organization of Petroleum Exporting Countries). Thus, 

even over a period of several years, market prices may diverge significantly from these theoretical 

equilibrium levels.
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FIGURE 18

DEVELOPING ASIA’S DEPENDENCE ON COMMODITY IMPORTS
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A striking feature of the estimates is that they suggest a rising trend for (most) real commodity 

prices—notwithstanding assumed improvements in productivity and efficiency of resource use (see 

details in the next section). On average, there is assumed to be about a 19% improvement in 

energy and mineral ores use efficiency by 2015. Even some agricultural commodity prices, which 

historically have trended down, edge up. Limited endowments and low productivity growth cause the 

prices of fisheries and forestry commodities to rise sharply. The prices of “other crops”, including 

fruits, vegetables, and sugarcane and beet, increase marginally. Of course, not all prices rise. The 

price of livestock and most crop products trend down; due to fast productivity growth in the case 

of livestock and a particularly low income elasticity of demand in the case of crops. In mining 

sectors, global prices increase. Again, this is due to the presence of a tight resource constraint. 

The model predicts the strongest increase in real prices for crude oil.

TABLE 7
REAL ENERGY COMMODITY PRICES IN THE BASELINE SCENARIO (IN 2005 PRICES)

2001 (ACTUAL) 2005 (ACTUAL) 2015 (PROJECTION)

Coal ($/mt) 35.9 47.6 44.2

Crude oil ($/barrel) 28.1 53.4 43.0

Natural gas ($/mmbtu) 6.1 8.9 6.5

Sources: ADB GEMAT model simulations, World Economic Outlook Online Database (IMF 2006c), staff calculations.

TABLE 6
COMMODITY PRICES PROJECTION IN THE BASELINE SCENARIO

PROJECTED PRICES IN 2015 
(2001 =100)

PROJECTED PRICES IN 
2015 (2005 =100)

ACTUAL PRICES IN 
2005 (2001=100)

Grain 93.9 88.5 106.1

Oil seed 94.8 77.9 121.7

Cotton 94.4 94.7 99.7

Other crops 102.4 86.4 118.6

Livestock 93.9 88.0 106.7

Forestry 116.7 111.5 104.7

Fishery 127.3 126.4 100.7

Coal 123.2 92.9 132.5

Crude oil 153.3 80.6 190.2

Natural gas 107.1 73.4 145.9

Mineral ores 110.6 67.9 162.8

Note: All prices are real prices deflated by the world CPI.

Sources: ADB GEMAT model simulations; World Economic Outlook Online Database, downloaded 26 August 2006 (IMF 2006c); staff 

calculations.
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Of particular interest are the model estimates for the price trajectory of crude oil. Figure 19 

shows the trajectory over 2001–2015. The trend calculated by the model suggests that the real 

price of oil (measured in 2005 prices) rises by 53% from about $28 per barrel to $43 per barrel in 

2015. This baseline forecast for the real price of oil in 2015 is in line with those of major energy 

forecasting agencies, which predict oil prices will settle into a range of $35–50 per barrel (in 2004 

prices) by 2015, barring critical supply disruptions (IEA 2005 and EIA 2006).

FIGURE 19
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It is clear that the model estimates a gradual decline in the real price of crude oil by 2015 

from current highs. The estimated real price of crude oil in 2015 is below the average price for 

2005. If for the sake of argument, global CPI inflation is set at 2.5% (rather than 0% as assumed 

in the model calculations) over the period 2005–2015, this translates to $55 per barrel by 2015 

in current prices, which is still lower compared to the peak reached in 2006. If, in the long-run, 

oil prices are driven by fundamentals, these estimates suggest that the price of crude oil may be 

lower in real terms by 2015 than it is today. Nevertheless, crude oil would still be considerably 

more expensive than it was at the beginning of the millennium, or even a decade ago. 

The baseline estimates suggest changes in terms of trade for developing Asia. At an aggregate 

regional level, developing Asia is a major exporter of agricultural and manufactured goods and a 

significant importer of energy and mineral commodities. Figure 20 summarizes model estimates of 

terms-of-trade changes for major countries and subregions of developing Asia. It is notable that 

the projected terms of trade slide significantly in the PRC and India. Their hunger for commodities 

and their tendency for manufacturing-industry-focused growth are likely to lower the prices of 

manufactured and industrial output relative to global commodity prices, particularly of energy and 

mineral ores. 

B. Robustness Check

The baseline scenario makes a number of important assumptions that are subject to significant 

uncertainty. To gauge how robust the associated price estimates might be, two alternative scenarios 

are considered. Table 8 describes two alternative sets of assumptions that may be compared with 
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those of the baseline scenario in Table 5. One scenario imagines that factors conspire to strain 

commodity markets and press further price rises. The other scenario considers developments that 

would take the weight off of markets and allow commodity prices to soften. Figure 21 illustrates an 

example of changes in the efficiency of energy and mineral ores use under two alternative scenarios 

compared to the baseline assumption.

TABLE 8 
SCENARIO ASSUMPTIONS

MARKETS SOFTEN MARKETS TIGHTEN

GDP and TFP growth The TFP growth in each region is 

set at the baseline level and the 

rate of GDP growth of each region 

is now endogenous, so that it can 

adjust to a shock through following 

channels.

The TFP growth in each region is set 

at the baseline level and the rate of 

GDP growth of each region is now 

endogenous, so that it can adjust to 

a shock through following channels.

Efficiency of energy and 

mineral ores use

Faster growth in all regions, leading 

to a 30.9% improvement by 2015, 

or 10% higher than the baseline 

level in 2015.

Slower growth in all regions, leading 

to a 7.1% improvement by 2015, or 

10% lower than the baseline level in 

2015.

Reserves of global fossil 

fuels

10% higher than the baseline level 

in 2015 due to gradually enlarged 

unproven reserves.

10% lower than the baseline level 

in 2015 due to gradually reduced 

unproven reserves.

Agricultural productivity Annual growth rate is set at 

1 percentage point higher than 

that in the baseline for all regions, 

leading to 10% higher TFP in 2015 

relative to that in the baseline.

Annual growth rate is set at 

1 percentage point lower than that in 

the baseline for all regions, leading 

to 10% lower TFP in 2015 relative to 

that in the baseline.

Energy taxes Increase the energy tax rates to one 

third of the EU levels for countries/

regions whose energy tax rates are 

lower than that.

No changes.

FIGURE 20

ANNUAL AVERAGE CHANGE IN TERMS OF TRADE, 2001-2015
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The overall impact of these alternative scenarios on real commodity prices in 2015 is reported 

in Table 9 (columns 3 for the softening scenario and 8 for the tightening scenario). The other 

columns show the contribution of each factor in alternative scenarios to the price change, measured 

in percentage change from baseline differences. Under the scenario where commodity market 

pressures ease, a reduction in real commodity prices relative to the baseline ranges from 4.7% in 

mineral ores to 23.6% in crude oil. In general, changes in sector-specific supply conditions result in 

bigger impacts on prices. A 10% increase in agricultural productivity leads to a roughly equivalent 

percentage reduction in world prices of agricultural commodities. Improvements in energy reserves 

also bring about a significant reduction in the prices of energy commodities. It has to be noted, 

however, that the addition of new reserves in the model simulation is assumed to be of the same 

quality as old reserves. As the new reserves tend to have higher marginal costs for exploration and 

production in practice, estimated results may overestimate the price decline. 

Table 10 reports energy commodity prices in both softening and tightening scenarios relative 

to the baseline. For example, the price of oil (in constant 2005 prices) could reach $46.5 per barrel 

by 2015 in more stringent market conditions. With an assumed global inflation rate of 2.5% per 

annum, this implies a market price of $59.5 per barrel in current (2015) market prices. Given the 

heightened concerns over future oil supply, it is of particular interest to see how effectively policy 

and energy efficiency improvements could curb energy demand and prices. To this end, the results 

show that the removal of energy subsidies and the imposition of energy taxes equivalent to one 

third of EU rates (EU has very high consumption tax for petroleum products, ranging from around 

200% for industrial use to 400% for household consumption) worldwide would bring down the price 

of oil by as much as 21.4%. Perhaps surprisingly though, the impact of improved energy efficiency 

on crude oil prices is rather modest. This is because the improved energy efficiency positively 

affects the overall economic activity and increases oil demand, which partly offsets a reduction 

coming from energy savings.

FIGURE 21

ASSUMED ENERGY AND MINERAL ORES USE EFFICIENCY IN
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TABLE 9
COMMODITY PRICES UNDER THE “SOFTENING” AND “TIGHTENING” SCENARIOS, 2015

BASELINE SOFTENING

SOFTENING

TIGHTENING

TIGHTENING

HIGHER 
ENERGY 

EFFICIENCY

HIGHER 
ENERGY 

RESERVES

HIGHER 
AGRICUL-

TURAL TFP 
GROWTH

ENERGY 
TAX

LOWER 
ENERGY 

EFFICIENCY

LOWER 
ENERGY 

RESERVES

LOWER 
AGRICUL-

TURAL TFP 
GROWTH

(2001=100)(2001=100) (% CHANGE FROM BASELINE) (2001=100) (% CHANGE FROM BASELINE)

Grain 93.9 83.0 –0.2 0.0 -10.8 -0.6 107.2 0.3 -0.1 13.9

Oil seed 94.8 84.8 –0.1 0.0 -10.3 -0.2 107.1 0.3 0.0 13.9

Cotton 94.4 83.7 –0.4 -0.1 -9.8 -1.3 106.5 0.2 0.0 12.9

Other 

crops 102.4 90.9 0.1 0.0 -10.7 -0.7 116.1 0.5 0.1 12.2

Livestock 93.9 82.7 –0.1 0.0 -11.3 -0.6 107.6 -0.1 -0.1 13.6

Coal 123.2 111.4 –2.7 -2.3 0.8 -3.9 132.7 3.2 5.3 -1.0

Crude oil 153.3 117.1 –1.8 -3.1 0.9 -21.4 165.5 2.0 7.3 -1.2

Natural 

gas 107.1 97.2 –1.9 -2.2 1.0 -5.1 113.7 2.2 5.3 -1.3

Mineral 

ores 110.6 105.4 –4.6 0.0 0.7 -0.8 116.4 6.2 0.0 -0.9

Sources: ADB GEMAT model simulations, staff calculations.

TABLE 10
ENERGY COMMODITY PRICES IN THE BASELINE, “SOFTENING”, 
AND “TIGHTENING” SCENARIOS, 2015 (IN 2005 PRICES)

BASELINE SOFTENING TIGHTENING

Coal ($/mt) 44.2 40.0 47.6

Crude oil ($/barrel) 43.0 32.9 46.5

Natural gas ($/mmbtu) 6.5 5.9 6.9

 Sources: ADB GEMAT model simulations, staff calculations.

V. CONCLUSIONS

Strong growth in Asian demand has already been a major contributor to growth of world 

demand for fuels and industrial inputs and signals a long-term structural shift on the demand side 

for other soft agricultural commodities. The patterns of economic development have been also 

deeply intertwined with the increasing use of resources, which is driven by commodity-intensive 

industrialization and urbanization typically in the early stage of development. Per unit output of 

GDP, the consumption of energy and mineral ores is growing at an alarming pace. For countries 

in developing Asia that seek supply outside their borders as their commodity needs increasingly 
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exceed domestic production capacity, changing dynamics in global commodity prices have important 

implications for their economic management and policies. 

The positive development in demand will affect generally all commodity groups going forward. 

By 2015, developing Asia’s commodity demand will reach 43% of world demand for agricultural 

commodities, 27% of world energy demand, and 50% of world demand for mineral ores. So far, the 

impact of rapid growth in the PRC and India has been most pronounced in the energy and metals 

sectors, reflecting the growing intensity of their use in the process of industrialization. Fast demand 

growth in the past several years has also created strains on current production capacity in the 

energy and metal sectors. Over the medium term as capacity constraints soften, both energy and 

metal prices are expected to drift lower from current highs. However, they are unlikely to revert to 

lower historical averages. Given the long-term nature of necessary investment and infrastructure 

let alone other noneconomic hurdles, crude oil prices will likely be sustained at much higher levels 

than the earlier average. Along with higher oil prices to exert upward pressures on production costs, 

other discernible structural factors, such as changes in market structure, regulatory environment, 

and financial deepening, will also help support metal prices at higher than historic averages. 

Agricultural food commodities have entertained comparatively less price booms in the past years. 

However, rapid income growth is expected to bring about changes in dietary patterns, and when 

coupled with dense population it will affect the demand for agricultural food commodities drastically 

in the years ahead. 

However, these global trends are certainly not preordained. Prospects for commodity prices 

may also be influenced by conscious policy choices. In view of these resource-intensive patterns 

of growth in developing Asia and potential strains on natural resources and the environment, some 

policy issues warrant serious consideration.

First, it is clear that the provision of adequate energy in a secure and environmentally friendly 

manner is essential to sustain growth and development in developing Asia. The relatively poor 

distribution of oil reserves and production capacity among the economies of developing Asia has 

left the region highly dependent on oil imports and thus exceptionally vulnerable to high global oil 

prices. However, its energy-intensive development pattern continues to drive energy consumption 

growth faster than other parts of the world, and to some extent, policy management has neglected 

the significance of potential problems for the sake of short-term growth prospects. For example, 

the results presented here show that aligning domestic energy prices to the global level and 

internalizing its environmental costs through taxes could effectively curb consumption and bring 

down prices. To cope with the region’s energy situation, policy measures will also have to focus 

on improving energy efficiency and conservation, promoting cleaner and more efficient technology, 

and diversifying energy sources including renewable energy. 

Second, the resource-intensive growth pattern of developing Asia has created severe environmental 

problems, including land degradation and desertification, deforestation, water shortage, deteriorating 

water and air quality, and vulnerability to natural disasters. Without appropriate measures to guide 

the development process, such growth pattern will prove unsustainable over the long term. In terms 

of establishing an appropriate regulatory and institutional framework in support of sustainable 

development, there is considerable room for synergy between energy and environment policies. An 

integrated approach to promoting efficient management of natural resources can be complemented 

by the adoption of regionwide strategies to ensure the extension of national policies for shared 

natural resources and to protect the region’s biodiversity and ecosystems.

SECTION V

CONCLUSIONS
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Third, developing Asia’s growing demand for agricultural food commodities presents a significant 

challenge to the achievement of the Millennium Development Goals. Even today, many millions of 

Asians are malnourished, while pressures on food supply are increasing with a growing population 

and shrinking arable land resources. With declining agricultural resources and their quality, 

pollution and climate change also remain a significant threat to future food supply. The outlook for 

adequate food supply depends critically on continued agricultural productivity growth. The impact 

of faltering productivity due to depleting resources and deteriorating environment tends to be felt 

more significantly in the less fortunate economies and the poor that are often bypassed by the 

growth process. Hence, it is important to continue to support necessary agricultural research and 

development for future productivity gains. The prospect of dwindling self-sufficiency in food supply 

also suggests that developing Asia has an interest in pursuing further liberalization in agricultural 

trade. Availability of food is still less of a problem than accessibility to food, as an open trade 

system with a broad spectrum of potential suppliers would help reduce the risk of insufficient food 

availability. 
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APPENDIX 
GEMAT: A GLOBAL GENERAL EQUILIBRIUM MODEL

The General Equilibrium Model for Asian Trade (GEMAT) is an applied general equilibrium model of the 

global economy, focusing on Asia. It has strong micro foundations and captures detailed interactions among 

industries, consumers, and governments across the global economy. GEMAT is ideally suited for the analysis 

of structural changes over periods that are sufficiently long to allow markets to adjust and rigidities to work 

themselves out.

In GEMAT, producers in each industry are assumed to maximize profits and a representative household 

in each country or region maximizes their utility. In each (annual) period, relative prices equate demand 

for and supply of all goods and factors of production—given resource endowments, technology, taste, 

substitution parameters, and taxes and subsidies. Mobile factors of production are allocated in a way that 

promotes equalization of factor prices across sectors. Labor is immobile across countries as is capital, once 

invested. For fixed foreign saving, external balance is assured by adjustment of the real exchange rate. Finally, 

domestic investment is determined by the availability of domestic and foreign saving. GEMAT models only 

the “real” economy and does not explain nominal variables such as inflation. The numeraire is the global 

consumer price index, which is assumed to be constant. Letting it grow simply scales all nominal variables 

equi-proportionately, and leaves real variables unchanged.

Based on the latest Global Trade Analysis Project (GTAP) database (version 6.2), GEMAT provides a detailed 

disaggregation of commodities. In the model, the supply of each commodity percolates up from producers’ 

decisions on profit-maximizing levels of output. Demand is an amalgam of producers’ and consumers’ decisions, 

at home and abroad, on optimal levels of demand for intermediate, capital, and consumption goods. For 

those commodities that exploit resources, resource supplies enter the production function as a primary factor. 

GEMAT features a resources’ depletion module for coal, crude oil, and natural gas to capture the long-term 

dynamics of energy resource supply, following the GREEN model of the OECD (Lee et al. 1994). The supply of 

energy resources over time is determined by the initial proven and unproven reserves, conversion rates from 

unproven to proven reserves, and the production path of the three fuels. The assumption about reserves and 

conversion rates are presented in Table A1. The production of energy from reserves is price-responsive, as 

higher prices encourage investment in retrieving higher cost (usually less accessible) sources of supply. In 

GEMAT, there are differentiated production structures for agriculture, primary energy, oil refining, electricity, 

and other industry and services sectors. This follows the treatment in the Massachusetts Institute of Technology 

Emissions Prediction and Policy Analysis (EPPA) model (Paltsev et al. 2005). 

APPENDIX

 ERD WORKING PAPER SERIES NO. 90 35



TABLE A1
ASSUMPTIONS ON ENERGY RESERVES TO ANNUAL PRODUCTION RATIOS IN 2001 

PROVEN RESERVES UNPROVEN RESERVES CONVERSION RATE (%)

OIL GAS COAL OIL GAS OIL GAS

PRC 15.4 69.1 66.5 43.4 27.0 2.5 4.5

Japan 9.2 6.7 326.7 15.9 6.7 2.5 3.5

NIEs 6.9 20.0 61.0 26.9 20.0 2.0 2.5

Indonesia 10.4 36.3 37.0 40.4 30.0 2.0 3.0

Malaysia 13.9 41.4 40.0 46.9 33.0 2.0 3.0

Philippines 12.0 30.0 40.0 36.0 24.0 2.0 3.0

Thailand 5.3 16.5 64.0 18.5 13.2 2.0 3.0

Viet Nam 21.8 45.6 30.0 48.8 27.0 2.0 3.0

India 20.1 38.3 259.7 35.1 22.0 3.5 3.0

Rest of Asia 9.2 49.1 79.3 58.3 49.1 2.0 3.0

USA 9.4 10.2 225.4 49.4 24.9 2.2 2.0

Latin America 31.3 45.9 227.2 74.3 43.0 1.3 3.5

Australia and New Zealand 15.8 63.8 207.0 73.2 62.6 2.0 3.0

Europe 6.2 19.1 110.0 30.5 22.3 2.0 1.5

Africa 35.1 100.1 185.3 88.6 63.4 2.0 4.0

Rest of world 70.4 108.4 447.1 102.6 73.8 1.0 2.0

World total 45.0 67.0 180.0 76.6 51.2

Note: Conversion rate refers to the fraction of unproven reserves (yet-to-find reserves) that can be converted into proven every year. 

NIEs means newly industrialized economies, comprising Hong Kong, China; Republic of Korea; Singapore; and Taipei,China.

Sources: Proven reserves are estimates based on BP (2006); unproven reserves are estimates based on IEA (2005) and Paltsev et al. 

(2005).

GEMAT solves recursively from its base year, 2001, to 2015. The model captures long-term equilibrium 

tendencies in product and factor markets, abstracting from short-term adjustment and fluctuations. The 

version of GEMAT used in this section aggregates the world economy into 16 regions (including 10 Asian 

countries/regions), shown in Table A2; 28 economic sectors; and four primary factors (capital, labor, land, 

and other natural resources). 
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TABLE A2
REGIONAL DISAGGREGATION IN GEMAT

DEVELOPING ASIA COUNTRIES/REGIONS NONDEVELOPING ASIA COUNTRIES/REGIONS

China, People’s Republic of US

NIEs Japan

Indonesia Australia and New Zealand

Malaysia Europe

Philippines Africa

Thailand Latin America

Viet Nam Rest of world

India

Rest of Asia

Note: NIEs means newly industrialized economies, comprising Hong Kong, China; Republic of Korea; Singapore; and Taipei,China. Rest 

of Asia comprises Afghanistan; Bangladesh; Bhutan; Brunei Darussalam; Cambodia; Democratic People’s Republic of Korea; Lao 

People’s Democratic Republic; Macao, China; Maldives; Mongolia; Myanmar; Nepal; Pakistan; Sri Lanka; and Timor-Leste. Central 

Asia and the Pacific are not included in the global economy or in developing Asia.

APPENDIX

 ERD WORKING PAPER SERIES NO. 90 37



SELECTED REFERENCES

Anderson, R. W. 1991. “Futures Trading for Imperfect Cash Markets: A Survey.” In L. Phlips, ed., Commodity, 

Futures and Financial Markets. Amsterdam: Kluwer Academic Publishers.

Ardeni, P. G., and B. Wright. 1992. “The Prebisch–Singer Hypothesis: A Reappraisal Independent of Stationarity 

Hypothesis.” The Economic Journal 102(413):803–12.

Asian Development Bank. 2006. Asian Development Outlook 2006 Update. Manila.

Bank for International Settlements (BIS). 1999. Market Liquidity: Research Findings and Selected Policy 

Implications. Committee on the Global Financial System Publications No. 11, Basel.

Bernardini, O., and R. Galli. 1993. “Dematerialization: Long-term trends in the Intensity of Use of Materials 

and Energy.” Futures May:431–48.

Bleaney, M., and D. Greenaway. 1993. “Long-Run Trends in the Relative Price of Primary Commodities and in 

the Terms of Trade of Developing Countries.” Oxford Economic Papers 45(3):349–63.

Boestel, J., P. Francks, and C. H. Kim. 1999. Agriculture and Economic Development in East Asia: From Growth 

to Protectionism in Japan, Korea, and Taiwan. London and New York: Routledge.

BP. 2006. Statistical Review of World Energy. Available: www.bp.com. Downloaded 30 June.

Cashin, P., and C. J. McDermott. 2002. “The Long-Run Behavior of Commodity Prices: Small Trends and Big 

Volatility.” International Monetary Fund Staff Papers 49(2):175–99.

Cashin, P., H. Liang, and C. J. McDermott. 2000. “How Persistent are Shocks to World Commodity Prices?” 

International Monetary Fund Staff Papers 47(2):177–217.

Cashin, P., C. J. McDermott, and A. Scott. 1999. Booms and Slumps in World Commodity Prices. IMF Working 

Paper No. WP/99/155, International Monetary Fund, Washington, DC.

Cleveland, C. J., and M. Ruth. 1999. “Indicators of Dematerialization and the Materials Intensity of Use.” 

Journal of Industrial Ecology 2(3):15–50.

Cox, C. C. 1976. “Futures Trading and Market Information.” Journal of Political Economy 84(6):1215–37.

Cuddington, J. T., and C. Urzúa. 1989. “Trends and Cycles in the Net Barter Terms of Trade: A New Approach.” 

The Economic Journal 99(396):423–42.

Cuddington, J. T., R. Ludema, and S. A. Jayasuriya. 2002. “Prebisch-Singer Redux.” Georgetown University, 

Washington DC. Available: http://www.mines.edu/fs_home/jcudding/papers/Prebisch_Singer/Cuddington_

et%20al_PS_Redux-short_10.30.02.pdf. Downloaded 20 June.

Danthine, J-P. 1978. “Information, Futures Prices, and Stabilizing Speculation.” Journal of Economic Theory 

17(1):79–98.

Deaton, A., and G. Laroque. 1992. “On the Behaviour of Commodity Prices.” The Review of Economic Studies 

59(1):1-23.

Energy Information Administration. 2004. International Energy Annual 2004. Available: http://www.eia.doe.

you. Downloaded 30 September 2006.

———. 2006. International Energy Outlook. Available: www.eia.doe.gov, downloaded 30 September.

Food and Agriculture Organization. 2005. The State of Food Insecurity in the World 2005. Available: http://

www.fao.org/docrep/008/a0200e/a0200e00.htm. Downloaded 30 July 2006.

Grilli, E. R., and M. C. Yang. 1988. “Primary Commodity Prices, Manufactured Goods Prices and the Terms of 

Trade of Developing Countries: What the Long Run Shows.” World Bank Economic Review 2(1):1–44.

Hertel, T. W., C. E. Ludena, and A. Golub. 2006. “Economic Growth, Technological Change and the Patterns of 

Food and Agricultural Trade in Asia.” Center for Global Trade Analysis, Purdue University.

International Energy Agency. 2005. World Energy Outlook 2005. Paris.

———. Various years. Oil Market Report. Available: www.iea.org. Downloaded 30 June 2006.

38 DECEMBER 2006

ASIA’S IMPRINT ON GLOBAL COMMODITY MARKETS

CYN-YOUNG PARK AND FAN ZHAI



International Iron and Steel Institute. 2006. “World Steel in Figures.” Available: www.worldsteel.org. 

Downloaded 10 July.

International Monetary Fund. 2006a. International Financial Statistics Database. Available: www.imf.org, 

Downloaded 10 August.

———. 2006b. Primary Commodity Prices Database. Available: www.imf.org. Downloaded 10 October.

———. 2006c. World Economic Outlook Online Database. Available: www.imf.org. Downloaded 16 October.

———. 2006d. World Economic Outlook April 2006. Available: http://www.imf.org. Downloaded 5 May.

———. 2006e. World Economic Outlook September 2006. Available: http://www.imf.org. Downloaded 6 

October.

International Rubber Study Group. 2004. “The Future of the Tyre and Rubber Sector of China and Consequences 

for the World Rubber Industry.” London.

Jänicke, M., M. Binder, and H. Monch. 1997. “Dirty Industries: Patterns of Change in Industrial Countries.” 

Environmental and Resource Economics 9(4):467–91.

JP Morgan. 2006. “Global Metals Strategy (3 February).” Available: https://mm.jpmorgan.com/. Downloaded 

30 June.

Karpoff, J. M. 1987. “The Relationship Between Price Changes and Trading Volume: A Survey.” Journal of 

Financial and Quantitative Analysis 22(1):109–26.

Kawai, M. 1983. “Price Volatility of Storable Commodities under Rational Expectations in Spot and Futures 

Markets.” International Economic Review 24(2):435–59.

Larson, E. D., M. H. Ross, and R. H. Williams. 1986. “Beyond the Era of Materials.” Scientific American 

254(6):34–41.

Lee, H., J. Oliveira-Martins, and D. van der Mensbrugghe. 1994. The OECD Green Model: An Updated Overview. 

OECD Development Centre Working Paper No. 97, Organisation for Economic Co-operation and Development, 

Paris.

Malenbaum, W. 1973. “Material Requirements in the United States and Abroad in the Year 2000.” Research 

project prepared for the National Commission on Materials Policy. Philadelphia: University of Pennsylvania 

Press.

Newbery, D. M. 1987. “When Do Futures Destabilize Spot Prices?” International Economic Review 34(2):1041–

60.

Paltsev, S., J. M. Reilly, H. D. Jacoby, R. S. Eckaus, J. R. McFarland, M. C. Sarofim, M. O. Asadoorian, and M. 

H.M. Babiker. 2005. The MIT Emissions Prediction and Policy Analysis (EPPA) Model: Version 4. MIT Joint 

Program on the Science and Policy of Global Change. Report No. 125, Cambridge, Massachusetts.

Powell, A. 1991. “Commodity and Developing Country Terms of Trade: What Does the Long Run Show?” The 

Economic Journal 101(409):1485–96.

Prebisch, R. 1950. The Economic Development of Latin America and its Principal Problems. New York: United 

Nations.

Singer, H. W. 1950. “The Distribution of Gains between Investing and Borrowing Countries.” American Economic 

Review 40(2):473–85.

Spraos, J. 1980. “The Statistical Debate on the Net Barter Terms of Trade between Primary Commodities and 

Manufactures.” The Economic Journal 90(357):107–28.

United Nations. 2006. Commodity Trade Statistics Database. Available: http://unstats.un.org/unsd/comtrade/

default.aspx. Downloaded 16 October.

United Nations Conference on Trade and Development. 2003. Commodity Yearbook 2003. Available: http://

r0.unctad.org/infocomm/comm_docs/cybframes.htm. Downloaded 2 August 2006.

———. 2005. “Chapter II. Geneva.” In Trade and Development Report 2005. Available: http://www.unctad.

org/en/docs/tdr2005ch2_en.pdf. Downloaded 26 July. 

SELECTED REFERENCES

 ERD WORKING PAPER SERIES NO. 90 39



Webster, M. 2005. “Quantifying Uncertainty in Scenarios for Integrated Assessment of Climate Change.” Final 

Technical Report to Office of Science of the US Department of Energy, University of North Carolina at 

Chapel Hill.

World Bank. 2006. World Development Indicators Online Database. Available: http://devdata.worldbank.org/

dataonline. Downloaded 24 August.

World Bank Development Prospects Group. 2006. Commodity Price Indexes. Available: http://econ.worldbank.

org/WBSITE/EXTERNAL/EXTDEC/EXTDECPROSPECTS/0,,content MDK:21148472~menuPK:476941~pagePK:

64165401~piPK:64165026~theSitePK:476883,00.html.

40 DECEMBER 2006

ASIA’S IMPRINT ON GLOBAL COMMODITY MARKETS

CYN-YOUNG PARK AND FAN ZHAI



41

PUBLICATIONS FROM THE

ECONOMICS AND RESEARCH DEPARTMENT

ERD WORKING PAPER SERIES (WPS)

(Published in-house; Available through ADB Office of External Relations; Free of Charge)

No. 1 Capitalizing on Globalization

—Barry Eichengreen, January 2002
No. 2 Policy-based Lending and Poverty Reduction:

An Overview of Processes, Assessment

and Options

—Richard Bolt and Manabu Fujimura, January
2002

No. 3 The Automotive Supply Chain: Global Trends

and Asian Perspectives

—Francisco Veloso and Rajiv Kumar, January 2002
No. 4 International Competitiveness of Asian Firms:

An Analytical Framework

—Rajiv Kumar and Doren Chadee, February 2002
No. 5 The International Competitiveness of Asian

Economies in the Apparel Commodity Chain

—Gary Gereffi, February 2002
No. 6 Monetary and Financial Cooperation in East

Asia—The Chiang Mai Initiative and Beyond

—Pradumna B. Rana, February 2002
No. 7 Probing Beneath Cross-national Averages: Poverty,

Inequality, and Growth in the Philippines

—Arsenio M. Balisacan and Ernesto M. Pernia,
March 2002

No. 8 Poverty, Growth, and Inequality in Thailand

—Anil B. Deolalikar, April 2002
No. 9 Microfinance in Northeast Thailand: Who Benefits

and How Much?

—Brett E. Coleman, April 2002
No. 10 Poverty Reduction and the Role of Institutions in

Developing Asia

—Anil B. Deolalikar, Alex B. Brilliantes, Jr.,
Raghav Gaiha, Ernesto M. Pernia, Mary Racelis
with the assistance of Marita Concepcion Castro-
Guevara, Liza L. Lim, Pilipinas F. Quising, May
2002

No. 11 The European Social Model: Lessons for

Developing Countries

—Assar Lindbeck, May 2002
No. 12 Costs and Benefits of a Common Currency for

ASEAN

—Srinivasa Madhur, May 2002
No. 13 Monetary Cooperation in East Asia: A Survey

—Raul Fabella, May 2002
No. 14 Toward A Political Economy Approach

to Policy-based Lending

—George Abonyi, May 2002
No. 15 A Framework for Establishing Priorities in a

Country Poverty Reduction Strategy

—Ron Duncan and Steve Pollard, June 2002
No. 16 The Role of Infrastructure in Land-use Dynamics

and Rice Production in Viet Nam’s Mekong River

Delta

—Christopher Edmonds, July 2002
No. 17 Effect of Decentralization Strategy on

Macroeconomic Stability in Thailand

—Kanokpan Lao-Araya, August 2002
No. 18 Poverty and Patterns of Growth

—Rana Hasan and M. G. Quibria, August 2002
No. 19 Why are Some Countries Richer than Others?

A Reassessment of Mankiw-Romer-Weil’s Test of

the Neoclassical Growth Model

—Jesus Felipe and John McCombie, August 2002
No. 20 Modernization and Son Preference in People’s

Republic of China

—Robin Burgess and Juzhong Zhuang, September
2002

No. 21 The Doha Agenda and Development: A View from

the Uruguay Round

—J. Michael Finger, September 2002
No. 22 Conceptual Issues in the Role of Education

Decentralization in Promoting Effective Schooling in

Asian Developing Countries

—Jere R. Behrman, Anil B. Deolalikar, and Lee-
Ying Son, September 2002

No. 23 Promoting Effective Schooling through Education

Decentralization in Bangladesh, Indonesia, and

Philippines

—Jere R. Behrman, Anil B. Deolalikar, and Lee-
Ying Son, September 2002

No. 24 Financial Opening under the WTO Agreement in

Selected Asian Countries: Progress and Issues

—Yun-Hwan Kim, September 2002
No. 25 Revisiting Growth and Poverty Reduction in

Indonesia: What Do Subnational Data Show?

—Arsenio M. Balisacan, Ernesto M. Pernia,
  and Abuzar Asra, October 2002

No. 26 Causes of the 1997 Asian Financial Crisis: What

Can an Early Warning System Model Tell Us?

—Juzhong Zhuang and J. Malcolm Dowling,
October 2002

No. 27 Digital Divide: Determinants and Policies with

Special Reference to Asia

—M. G. Quibria, Shamsun N. Ahmed, Ted
Tschang, and Mari-Len Reyes-Macasaquit, October
2002

No. 28 Regional Cooperation in Asia: Long-term Progress,

Recent Retrogression, and the Way Forward

—Ramgopal Agarwala and Brahm Prakash,
October 2002

No. 29 How can Cambodia, Lao PDR, Myanmar, and Viet

Nam Cope with Revenue Lost Due to AFTA Tariff

Reductions?

—Kanokpan Lao-Araya, November 2002
No. 30 Asian Regionalism and Its Effects on Trade in the

1980s and 1990s

—Ramon Clarete, Christopher Edmonds, and
Jessica Seddon Wallack, November 2002

No. 31 New Economy and the Effects of Industrial

Structures on International Equity Market

Correlations

—Cyn-Young Park and Jaejoon Woo, December
2002

No. 32 Leading Indicators of Business Cycles in Malaysia

and the Philippines

—Wenda Zhang and Juzhong Zhuang, December
2002

No. 33 Technological Spillovers from Foreign Direct

Investment—A Survey

—Emma Xiaoqin Fan, December 2002



42

No. 34 Economic Openness and Regional Development in

the Philippines

—Ernesto M. Pernia and Pilipinas F. Quising,
January 2003

No. 35 Bond Market Development in East Asia:

Issues and Challenges

—Raul Fabella and Srinivasa Madhur, January
2003

No. 36 Environment Statistics in Central Asia: Progress

and Prospects

—Robert Ballance and Bishnu D. Pant, March
2003

No. 37 Electricity Demand in the People’s Republic of

China: Investment Requirement and

Environmental Impact

—Bo Q. Lin, March 2003
No. 38 Foreign Direct Investment in Developing Asia:

Trends, Effects, and Likely Issues for the

Forthcoming WTO Negotiations

—Douglas H. Brooks, Emma Xiaoqin Fan,
and Lea R. Sumulong, April 2003

No. 39 The Political Economy of Good Governance for

Poverty Alleviation Policies

—Narayan Lakshman, April 2003
No. 40 The Puzzle of Social Capital

A Critical Review

—M. G. Quibria, May 2003
No. 41 Industrial Structure, Technical Change, and the

Role of Government in Development of the

Electronics and Information Industry in

Taipei,China

—Yeo Lin, May 2003
No. 42 Economic Growth and Poverty Reduction

in Viet Nam

—Arsenio M. Balisacan, Ernesto M. Pernia, and
Gemma Esther B. Estrada, June 2003

No. 43 Why Has Income Inequality in Thailand

Increased? An Analysis Using 1975-1998 Surveys

—Taizo Motonishi, June 2003
No. 44 Welfare Impacts of Electricity Generation Sector

Reform in the Philippines

—Natsuko Toba, June 2003
No. 45 A Review of Commitment Savings Products in

Developing Countries

—Nava Ashraf, Nathalie Gons, Dean S. Karlan,
and Wesley Yin, July 2003

No. 46 Local Government Finance, Private Resources,

and Local Credit Markets in Asia

—Roberto de Vera and Yun-Hwan Kim, October
2003

No. 47 Excess Investment and Efficiency Loss During

Reforms: The Case of Provincial-level Fixed-Asset

Investment in People’s Republic of China

—Duo Qin and Haiyan Song, October 2003
No. 48 Is Export-led Growth Passe? Implications for

Developing Asia

—Jesus Felipe, December 2003
No. 49 Changing Bank Lending Behavior and Corporate

Financing in Asia—Some Research Issues

—Emma Xiaoqin Fan and Akiko Terada-Hagiwara,
December 2003

No. 50 Is People’s Republic of China’s Rising Services

Sector Leading to Cost Disease?

—Duo Qin, March 2004
No. 51 Poverty Estimates in India: Some Key Issues

—Savita Sharma, May 2004
No. 52 Restructuring and Regulatory Reform in the Power

Sector: Review of Experience and Issues

—Peter Choynowski, May 2004
No. 53 Competitiveness, Income Distribution, and Growth

in the Philippines: What Does the Long-run

Evidence Show?

—Jesus Felipe and Grace C. Sipin, June 2004

No. 54 Practices of Poverty Measurement and Poverty

Profile of Bangladesh

—Faizuddin Ahmed, August 2004
No. 55 Experience of Asian Asset Management

Companies: Do They Increase Moral Hazard?

—Evidence from Thailand

—Akiko Terada-Hagiwara and Gloria Pasadilla,
September 2004

No. 56 Viet Nam: Foreign Direct Investment and

Postcrisis Regional Integration

—Vittorio Leproux and Douglas H. Brooks,
September 2004

No. 57 Practices of Poverty Measurement and Poverty

Profile of Nepal

—Devendra Chhetry, September 2004
No. 58 Monetary Poverty Estimates in Sri Lanka:

Selected Issues

—Neranjana Gunetilleke and Dinushka
Senanayake, October 2004

No. 59 Labor Market Distortions, Rural-Urban Inequality,

and the Opening of People’s Republic of China’s

Economy

—Thomas Hertel and Fan Zhai, November 2004
No. 60 Measuring Competitiveness in the World’s Smallest

Economies: Introducing the SSMECI
—Ganeshan Wignaraja and David Joiner, November
2004

No. 61 Foreign Exchange Reserves, Exchange Rate

Regimes, and Monetary Policy: Issues in Asia

—Akiko Terada-Hagiwara, January 2005
No. 62 A Small Macroeconometric Model of the Philippine

Economy

—Geoffrey Ducanes, Marie Anne Cagas, Duo Qin,
Pilipinas Quising, and Nedelyn Magtibay-Ramos,
January 2005

No. 63 Developing the Market for Local Currency Bonds

by Foreign Issuers: Lessons from Asia

—Tobias Hoschka, February 2005
No. 64 Empirical Assessment of Sustainability and

Feasibility of Government Debt: The Philippines

Case

—Duo Qin, Marie Anne Cagas, Geoffrey Ducanes,
Nedelyn Magtibay-Ramos, and Pilipinas Quising,
February 2005

No. 65 Poverty and Foreign Aid

Evidence from Cross-Country Data

—Abuzar Asra, Gemma Estrada, Yangseom Kim,
and M. G. Quibria, March 2005

No. 66 Measuring Efficiency of Macro Systems: An

Application to Millennium Development Goal

Attainment

—Ajay Tandon, March 2005
No. 67 Banks and Corporate Debt Market Development

—Paul Dickie and Emma Xiaoqin Fan, April 2005
No. 68 Local Currency Financing—The Next Frontier for

MDBs?

—Tobias C. Hoschka, April 2005
No. 69 Export or Domestic-Led Growth in Asia?

—Jesus Felipe and Joseph Lim, May 2005
No. 70 Policy Reform in Viet Nam and the Asian

Development Bank’s State-owned Enterprise

Reform and Corporate Governance Program Loan

—George Abonyi, August 2005
No. 71 Policy Reform in Thailand and the Asian

Development Bank’s Agricultural Sector Program

Loan

—George Abonyi, September 2005
No. 72 Can the Poor Benefit from the Doha Agenda? The

Case of Indonesia

—Douglas H. Brooks and Guntur Sugiyarto,
October 2005

No. 73 Impacts of the Doha Development Agenda on

People’s Republic of China: The Role of

Complementary Education Reforms



43

No. 11 Shadow Exchange Rates for Project Economic

Analysis: Toward Improving Practice at the Asian

Development Bank

—Anneli Lagman-Martin, February 2004
No. 12 Improving the Relevance and Feasibility of

Agriculture and Rural Development Operational

Designs: How Economic Analyses Can Help

—Richard Bolt, September 2005
No. 13 Assessing the Use of Project Distribution and

Poverty Impact Analyses at the Asian Development

Bank

—Franklin D. De Guzman, October 2005
No. 14 Assessing Aid for a Sector Development Plan:

Economic Analysis of a Sector Loan

—David Dole, November 2005
No. 15 Debt Management Analysis of Nepal’s Public Debt

—Sungsup Ra, Changyong Rhee, and Joon-Ho
Hahm, December 2005

No. 16 Evaluating Microfinance Program Innovation with

Randomized Control Trials: An Example from

Group Versus Individual Lending

—Xavier Giné, Tomoko Harigaya,Dean Karlan, and
Binh T. Nguyen, March 2006

No. 17 Setting User Charges for Urban Water Supply: A

Case Study of the Metropolitan Cebu Water

District in the Philippines

—David Dole and Edna Balucan, June 2006
No. 18 Forecasting Inflation and GDP Growth: Automatic

Leading Indicator (ALI) Method versus Macro

Econometric Structural Models (MESMs)

—Marie Anne Cagas, Geoffrey Ducanes, Nedelyn
Magtibay-Ramos, Duo Qin and Pilipinas Quising,
July 2006

ERD TECHNICAL NOTE SERIES (TNS)

(Published in-house; Available through ADB Office of External Relations; Free of Charge)

No. 1 Contingency Calculations for Environmental

Impacts with Unknown Monetary Values

—David Dole, February 2002
No. 2 Integrating Risk into ADB’s Economic Analysis

of Projects

—Nigel Rayner, Anneli Lagman-Martin,
and Keith Ward, June 2002

No. 3 Measuring Willingness to Pay for Electricity

—Peter Choynowski, July 2002
No. 4 Economic Issues in the Design and Analysis of a

Wastewater Treatment Project

—David Dole, July 2002
No. 5 An Analysis and Case Study of the Role of

Environmental Economics at the Asian

Development Bank

—David Dole and Piya Abeygunawardena,
September 2002

No. 6 Economic Analysis of Health Projects: A Case Study

in Cambodia

—Erik Bloom and Peter Choynowski, May 2003
No. 7 Strengthening the Economic Analysis of Natural

Resource Management Projects

—Keith Ward, September 2003
No. 8 Testing Savings Product Innovations Using an

Experimental Methodology

—Nava Ashraf, Dean S. Karlan, and Wesley Yin,
November 2003

No. 9 Setting User Charges for Public Services: Policies

and Practice at the Asian Development Bank

—David Dole, December 2003
No. 10 Beyond Cost Recovery: Setting User Charges for

Financial, Economic, and Social Goals

—David Dole and Ian Bartlett, January 2004

—Fan Zhai and Thomas Hertel, October 2005
No. 74 Growth and Trade Horizons for Asia: Long-term

Forecasts for Regional Integration

—David Roland-Holst, Jean-Pierre Verbiest, and
Fan Zhai, November 2005

No. 75 Macroeconomic Impact of HIV/AIDS in the Asian

and Pacific Region

—Ajay Tandon, November 2005
No. 76 Policy Reform in Indonesia and the Asian

Development Bank’s Financial Sector Governance

Reforms Program Loan

—George Abonyi, December 2005
No. 77 Dynamics of Manufacturing Competitiveness in

South Asia: ANalysis through Export Data

—Hans-Peter Brunner and Massimiliano Calì,
December 2005

No. 78 Trade Facilitation

—Teruo Ujiie, January 2006
No. 79 An Assessment of Cross-country Fiscal

Consolidation

—Bruno Carrasco and Seung Mo Choi,
February 2006

No. 80 Central Asia: Mapping Future Prospects to 2015

—Malcolm Dowling and Ganeshan Wignaraja,
April 2006

No. 81 A Small Macroeconometric Model of the People’s

Republic of China

—Duo Qin, Marie Anne Cagas, Geoffrey Ducanes,
Nedelyn Magtibay-Ramos, Pilipinas Quising, Xin-
Hua He, Rui Liu, and Shi-Guo Liu, June 2006

No. 82 Institutions and Policies for Growth and Poverty

Reduction: The Role of Private Sector Development

—Rana Hasan, Devashish Mitra, and Mehmet
Ulubasoglu, July 2006

No. 83 Preferential Trade Agreements in Asia:

Alternative Scenarios of “Hub and Spoke”

—Fan Zhai, October 2006
No. 84 Income Disparity and Economic Growth: Evidence

from People’s Republic of China

— Duo Qin, Marie Anne Cagas, Geoffrey Ducanes,
Xinhua He, Rui Liu, and Shiguo Liu, October 2006

No. 85 Macroeconomic Effects of Fiscal Policies: Empirical

Evidence from Bangladesh, People’s Republic of

China, Indonesia, and Philippines

— Geoffrey Ducanes, Marie Anne Cagas, Duo Qin,
Pilipinas Quising, and Mohammad Abdur
Razzaque, November 2006

No. 86 Economic Growth, Technological Change, and

Patterns of Food and Agricultural Trade in Asia

— Thomas W. Hertel, Carlos E. Ludena, and Alla
Golub, November 2006

No. 87 Expanding Access to Basic Services in Asia and the

Pacific Region: Public–Private Partnerships for

Poverty Reduction

— Adrian T. P. Panggabean, November 2006
No. 88 Income Volatility and Social Protection in

Developing Asia

—Vandana Sipahimalani-Rao, November 2006
No. 89 Rules of Origin: Conceptual Explorations and

Lessons from the Generalized System of

Preferences

—Teruo Ujiie, December 2006
No. 90 Asia’s Imprint on Global Commodity Markets

—Cyn-Young Park and Fan Zhai, December 2006



44

No. 1 Is Growth Good Enough for the Poor?

—Ernesto M. Pernia, October 2001
No. 2 India’s Economic Reforms

What Has Been Accomplished?

What Remains to Be Done?

—Arvind Panagariya, November 2001
No. 3 Unequal Benefits of Growth in Viet Nam

—Indu Bhushan, Erik Bloom, and Nguyen Minh
Thang, January 2002

No. 4 Is Volatility Built into Today’s World Economy?

—J. Malcolm Dowling and J.P. Verbiest,
February 2002

No. 5 What Else Besides Growth Matters to Poverty

Reduction? Philippines

—Arsenio M. Balisacan and Ernesto M. Pernia,
February 2002

No. 6 Achieving the Twin Objectives of Efficiency and

Equity: Contracting Health Services in Cambodia

—Indu Bhushan, Sheryl Keller, and Brad Schwartz,
March 2002

No. 7 Causes of the 1997 Asian Financial Crisis: What

Can an Early Warning System Model Tell Us?

—Juzhong Zhuang and Malcolm Dowling,
June 2002

No. 8 The Role of Preferential Trading Arrangements

in Asia

—Christopher Edmonds and Jean-Pierre Verbiest,
July 2002

No. 9 The Doha Round: A Development Perspective

—Jean-Pierre Verbiest, Jeffrey Liang, and Lea
Sumulong, July 2002

No. 10 Is Economic Openness Good for Regional

Development and Poverty Reduction? The

Philippines

—E. M. Pernia and Pilipinas Quising, October
2002

No. 11 Implications of a US Dollar Depreciation for Asian

Developing Countries

—Emma Fan, July 2002
No. 12 Dangers of Deflation

—D. Brooks and Pilipinas Quising, December 2002

No. 13 Infrastructure and Poverty Reduction—

What is the Connection?

—Ifzal Ali and Ernesto Pernia, January 2003
No. 14 Infrastructure and Poverty Reduction—

Making Markets Work for the Poor

—Xianbin Yao, May 2003
No. 15 SARS: Economic Impacts and Implications

—Emma Xiaoqin Fan, May 2003
No. 16 Emerging Tax Issues: Implications of Globalization

and Technology

—Kanokpan Lao Araya, May 2003
No. 17 Pro-Poor Growth: What is It and Why is It

Important?

—Ernesto M. Pernia, May 2003
No. 18 Public–Private Partnership for Competitiveness

—Jesus Felipe, June 2003
No. 19 Reviving Asian Economic Growth Requires Further

Reforms

—Ifzal Ali, June 2003
No. 20 The Millennium Development Goals and Poverty:

Are We Counting the World’s Poor Right?

—M. G. Quibria, July 2003
No. 21 Trade and Poverty: What are the Connections?

—Douglas H. Brooks, July 2003
No. 22 Adapting Education to the Global Economy

—Olivier Dupriez, September 2003
No. 23 Avian Flu: An Economic Assessment for Selected

Developing Countries in Asia

—Jean-Pierre Verbiest and Charissa Castillo,
March 2004

No. 25 Purchasing Power Parities and the International

Comparison Program in a Globalized World

—Bishnu Pant, March 2004
No. 26 A Note on Dual/Multiple Exchange Rates

—Emma Xiaoqin Fan, May 2004
No. 27 Inclusive Growth for Sustainable Poverty Reduction

in Developing Asia: The Enabling Role of

Infrastructure Development

—Ifzal Ali and Xianbin Yao, May 2004
No. 28 Higher Oil Prices: Asian Perspectives and

Implications for 2004-2005

—Cyn-Young Park, June 2004
No. 29 Accelerating Agriculture and Rural Development for

Inclusive Growth: Policy Implications for

Developing Asia

—Richard Bolt, July 2004
No. 30 Living with Higher Interest Rates: Is Asia Ready?

—Cyn-Young Park, August 2004
No. 31 Reserve Accumulation, Sterilization, and Policy

Dilemma

—Akiko Terada-Hagiwara, October 2004
No. 32 The Primacy of Reforms in the Emergence of

People’s Republic of China and India

—Ifzal Ali and Emma Xiaoqin Fan, November
2004

No. 33 Population Health and Foreign Direct Investment:

Does Poor Health Signal Poor Government

Effectiveness?

—Ajay Tandon, January 2005
No. 34 Financing Infrastructure Development: Asian

Developing Countries Need to Tap Bond Markets

More Rigorously

—Yun-Hwan Kim, February 2005
No. 35 Attaining Millennium Development Goals in

Health: Isn’t Economic Growth Enough?

—Ajay Tandon, March 2005

No. 36 Instilling Credit Culture in State-owned Banks—

Experience from Lao PDR

—Robert Boumphrey, Paul Dickie, and Samiuela
Tukuafu, April 2005

No. 37 Coping with Global Imbalances and Asian

Currencies

—Cyn-Young Park, May 2005

No. 38 Asia’s Long-term Growth and Integration:

Reaching beyond Trade Policy Barriers

—Douglas H. Brooks, David Roland-Holst, and Fan
Zhai, September 2005

No. 39 Competition Policy and Development

—Douglas H. Brooks, October 2005

No. 40 Highlighting Poverty as Vulnerability: The 2005

Earthquake in Pakistan

—Rana Hasan and Ajay Tandon, October 2005
No. 41 Conceptualizing and Measuring Poverty as

Vulnerability: Does It Make a Difference?

—Ajay Tandon and Rana Hasan, October 2005
No. 42 Potential Economic Impact of an Avian Flu

Pandemic on Asia

—Erik Bloom, Vincent de Wit, and Mary Jane
Carangal-San Jose, November 2005

No. 43 Creating Better and More Jobs in Indonesia: A

Blueprint for Policy Action

—Guntur Sugiyarto, December 2005
No. 44 The Challenge of Job Creation in Asia

—Jesus Felipe and Rana Hasan, April 2006
No. 45 International Payments Imbalances

—Jesus Felipe, Frank Harrigan, and Aashish
Mehta, April 2006

No. 46 Improving Primary Enrollment Rates among the

Poor

—Ajay Tandon, August 2006

ERD POLICY BRIEF SERIES (PBS)

(Published in-house; Available through ADB Office of External Relations; Free of charge)



45

OLD MONOGRAPH SERIES

(Available through ADB Office of External Relations; Free of charge)

EDRC REPORT SERIES (ER)

No. 1 ASEAN and the Asian Development Bank

—Seiji Naya, April 1982
No. 2 Development Issues for the Developing East

and Southeast Asian Countries

and International Cooperation

—Seiji Naya and Graham Abbott, April 1982
No. 3 Aid, Savings, and Growth in the Asian Region

—J. Malcolm Dowling and Ulrich Hiemenz,
April 1982

No. 4 Development-oriented Foreign Investment

and the Role of ADB

—Kiyoshi Kojima, April 1982
No. 5 The Multilateral Development Banks

and the International Economy’s Missing

Public Sector

—John Lewis, June 1982
No. 6 Notes on External Debt of DMCs

—Evelyn Go, July 1982
No. 7 Grant Element in Bank Loans

—Dal Hyun Kim, July 1982
No. 8 Shadow Exchange Rates and Standard

Conversion Factors in Project Evaluation

—Peter Warr, September 1982
No. 9 Small and Medium-Scale Manufacturing

Establishments in ASEAN Countries:

Perspectives and Policy Issues

—Mathias Bruch and Ulrich Hiemenz, January
1983

No. 10 A Note on the Third Ministerial Meeting of GATT

—Jungsoo Lee, January 1983
No. 11 Macroeconomic Forecasts for the Republic

of China, Hong Kong, and Republic of Korea

—J.M. Dowling, January 1983
No. 12 ASEAN: Economic Situation and Prospects

—Seiji Naya, March 1983
No. 13 The Future Prospects for the Developing

Countries of Asia

—Seiji Naya, March 1983
No. 14 Energy and Structural Change in the Asia-

Pacific Region, Summary of the Thirteenth

Pacific Trade and Development Conference

—Seiji Naya, March 1983
No. 15 A Survey of Empirical Studies on Demand

for Electricity with Special Emphasis on Price

1. Improving Domestic Resource Mobilization Through

Financial Development: Overview September 1985
2. Improving Domestic Resource Mobilization Through

Financial Development: Bangladesh July 1986
3. Improving Domestic Resource Mobilization Through

Financial Development: Sri Lanka April 1987
4. Improving Domestic Resource Mobilization Through

Financial Development: India December 1987
5. Financing Public Sector Development Expenditure

in Selected Countries: Overview January 1988
6. Study of Selected Industries: A Brief Report

April 1988
7. Financing Public Sector Development Expenditure

in Selected Countries: Bangladesh June 1988
8. Financing Public Sector Development Expenditure

in Selected Countries: India June 1988
9. Financing Public Sector Development Expenditure

in Selected Countries: Indonesia June 1988
10. Financing Public Sector Development Expenditure

in Selected Countries: Nepal June 1988
11. Financing Public Sector Development Expenditure

in Selected Countries: Pakistan June 1988
12. Financing Public Sector Development Expenditure

in Selected Countries: Philippines June 1988
13. Financing Public Sector Development Expenditure

in Selected Countries: Thailand June 1988
14. Towards Regional Cooperation in South Asia:

ADB/EWC Symposium on Regional Cooperation

in South Asia February 1988
15. Evaluating Rice Market Intervention Policies:

Some Asian Examples April 1988
16. Improving Domestic Resource Mobilization Through

Financial Development: Nepal November 1988
17. Foreign Trade Barriers and Export Growth September

1988
18. The Role of Small and Medium-Scale Industries in the

Industrial Development of the Philippines April 1989

19. The Role of Small and Medium-Scale Manufacturing

Industries in Industrial Development: The Experience of

Selected Asian Countries January 1990
20. National Accounts of Vanuatu, 1983-1987 January

1990
21. National Accounts of Western Samoa, 1984-1986

February 1990
22. Human Resource Policy and Economic Development:

Selected Country Studies July 1990
23. Export Finance: Some Asian Examples September 1990
24. National Accounts of the Cook Islands, 1982-1986

September 1990
25. Framework for the Economic and Financial Appraisal of

Urban Development Sector Projects January 1994
26. Framework and Criteria for the Appraisal and

Socioeconomic Justification of Education Projects

January 1994
27. Investing in Asia 1997 (Co-published with OECD)
28. The Future of Asia in the World Economy 1998 (Co-

published with OECD)
29. Financial Liberalisation in Asia: Analysis and Prospects

1999 (Co-published with OECD)
30. Sustainable Recovery in Asia: Mobilizing Resources for

Development 2000 (Co-published with OECD)
31. Technology and Poverty Reduction in Asia and the Pacific

2001 (Co-published with OECD)
32. Asia and Europe 2002 (Co-published with OECD)
33. Economic Analysis: Retrospective 2003
34. Economic Analysis: Retrospective: 2003 Update 2004
35. Development Indicators Reference Manual: Concepts and

Definitions 2004
35. Investment Climate and Productivity Studies

Philippines: Moving Toward a Better Investment Climate

2005
The Road to Recovery: Improving the Investment Climate

in Indonesia 2005
Sri Lanka: Improving the Rural and Urban Investment

Climate 2005

SPECIAL STUDIES, COMPLIMENTARY

(Available through ADB Office of External Relations)



46

Elasticity of Demand

—Wisarn Pupphavesa, June 1983
No. 16 Determinants of Paddy Production in Indonesia:

1972-1981–A Simultaneous Equation Model

Approach

—T.K. Jayaraman, June 1983
No. 17 The Philippine Economy:  Economic

Forecasts for 1983 and 1984

—J.M. Dowling, E. Go, and C.N. Castillo, June
1983

No. 18 Economic Forecast for Indonesia

—J.M. Dowling, H.Y. Kim, Y.K. Wang,
and C.N. Castillo, June 1983

No. 19 Relative External Debt Situation of Asian

Developing Countries: An Application

of Ranking Method

—Jungsoo Lee, June 1983
No. 20 New Evidence on Yields, Fertilizer Application,

and Prices in Asian Rice Production

—William James and Teresita Ramirez, July 1983
No. 21 Inflationary Effects of Exchange Rate

Changes in Nine Asian LDCs

—Pradumna B. Rana and J. Malcolm Dowling, Jr.,
December 1983

No. 22 Effects of External Shocks on the Balance

of Payments, Policy Responses, and Debt

Problems of Asian Developing Countries

—Seiji Naya, December 1983
No. 23 Changing Trade Patterns and Policy Issues:

The Prospects for East and Southeast Asian

Developing Countries

—Seiji Naya and Ulrich Hiemenz, February 1984
No. 24 Small-Scale Industries in Asian Economic

Development: Problems and Prospects

—Seiji Naya, February 1984
No. 25 A Study on the External Debt Indicators

Applying Logit Analysis

—Jungsoo Lee and Clarita Barretto, February 1984
No. 26 Alternatives to Institutional Credit Programs

in the Agricultural Sector of Low-Income

Countries

—Jennifer Sour, March 1984
No. 27 Economic Scene in Asia and Its Special Features

—Kedar N. Kohli, November 1984
No. 28 The Effect of Terms of Trade Changes on the

Balance of Payments and Real National

Income of Asian Developing Countries

—Jungsoo Lee and Lutgarda Labios, January 1985
No. 29 Cause and Effect in the World Sugar Market:

Some Empirical Findings 1951-1982

—Yoshihiro Iwasaki, February 1985
No. 30 Sources of Balance of Payments Problem

in the 1970s: The Asian Experience

—Pradumna Rana, February 1985
No. 31 India’s Manufactured Exports: An Analysis

of Supply Sectors

—Ifzal Ali, February 1985
No. 32 Meeting Basic Human Needs in Asian

Developing Countries

—Jungsoo Lee and Emma Banaria, March 1985
No. 33 The Impact of Foreign Capital Inflow

on Investment and Economic Growth

in Developing Asia

—Evelyn Go, May 1985
No.  34 The Climate for Energy Development

in the Pacific and Asian Region:

Priorities and Perspectives

—V.V. Desai, April 1986
No. 35 Impact of Appreciation of the Yen on

Developing Member Countries of the Bank

—Jungsoo Lee, Pradumna Rana, and Ifzal Ali,
May 1986

No. 36 Smuggling and Domestic Economic Policies

in Developing Countries

—A.H.M.N. Chowdhury, October 1986
No. 37 Public Investment Criteria: Economic Internal

Rate of Return and Equalizing Discount Rate

—Ifzal Ali, November 1986
No. 38 Review of the Theory of Neoclassical Political

Economy: An Application to Trade Policies

—M.G. Quibria, December 1986
No. 39 Factors Influencing the Choice of Location:

Local and Foreign Firms in the Philippines

—E.M. Pernia and A.N. Herrin, February 1987
No. 40 A Demographic Perspective on Developing

Asia and Its Relevance to the Bank

—E.M. Pernia, May 1987
No. 41 Emerging Issues in Asia and Social Cost

Benefit Analysis

—I. Ali, September 1988
No. 42 Shifting Revealed Comparative Advantage:

Experiences of Asian and Pacific Developing

Countries

—P.B. Rana, November 1988
No. 43 Agricultural Price Policy in Asia:

Issues and Areas of Reforms

—I. Ali, November 1988
No. 44 Service Trade and Asian Developing Economies

—M.G. Quibria, October 1989
No. 45 A Review of the Economic Analysis of Power

Projects in Asia and Identification of Areas

of Improvement

—I. Ali, November 1989
No. 46 Growth Perspective and Challenges for Asia:

Areas for Policy Review and Research

—I. Ali, November 1989
No. 47 An Approach to Estimating the Poverty

Alleviation Impact of an Agricultural Project

—I. Ali, January 1990
No. 48 Economic Growth Performance of Indonesia,

the Philippines, and Thailand:

The Human Resource Dimension

—E.M. Pernia, January 1990
No. 49 Foreign Exchange and Fiscal Impact of a Project:

A Methodological Framework for Estimation

—I. Ali, February 1990
No. 50 Public Investment Criteria: Financial

and Economic Internal Rates of Return

—I. Ali, April 1990
No. 51 Evaluation of Water Supply Projects:

An Economic Framework

—Arlene M. Tadle, June 1990
No. 52 Interrelationship Between Shadow Prices, Project

Investment, and Policy Reforms:

An Analytical Framework

—I. Ali, November 1990
No. 53 Issues in Assessing the Impact of Project

and Sector Adjustment Lending

—I. Ali, December 1990
No. 54 Some Aspects of Urbanization

and the Environment in Southeast Asia

—Ernesto M. Pernia, January 1991
No. 55 Financial Sector and Economic

Development: A Survey

—Jungsoo Lee, September 1991
No. 56 A Framework for Justifying Bank-Assisted

Education Projects in Asia: A Review

of the Socioeconomic Analysis

and Identification of Areas of Improvement

—Etienne Van De Walle, February 1992
No. 57 Medium-term Growth-Stabilization

Relationship in Asian Developing Countries

and Some Policy Considerations

—Yun-Hwan Kim, February 1993
No. 58 Urbanization, Population Distribution,

and Economic Development in Asia

—Ernesto M. Pernia, February 1993
No. 59 The Need for Fiscal Consolidation in Nepal:



47

No.  1 International Reserves:

Factors Determining Needs and Adequacy

—Evelyn Go, May 1981
No.  2 Domestic Savings in Selected Developing

Asian Countries

—Basil Moore, assisted by A.H.M. Nuruddin
Chowdhury, September 1981

No.  3 Changes in Consumption, Imports and Exports

of Oil Since 1973: A Preliminary Survey of

the Developing Member Countries

of the Asian Development Bank

—Dal Hyun Kim and Graham Abbott, September
1981

No.  4 By-Passed Areas, Regional Inequalities,

and Development Policies in Selected

Southeast Asian Countries

—William James, October 1981
No.  5 Asian Agriculture and Economic Development

—William James, March 1982
No.  6 Inflation in Developing Member Countries:

An Analysis of Recent Trends

—A.H.M. Nuruddin Chowdhury and J. Malcolm
Dowling, March 1982

No.  7 Industrial Growth and Employment in

Developing Asian Countries: Issues and

Perspectives for the Coming Decade

—Ulrich Hiemenz, March 1982
No.  8 Petrodollar Recycling 1973-1980.

Part 1: Regional Adjustments and

the World Economy

—Burnham Campbell, April 1982
No.  9 Developing Asia: The Importance

of Domestic Policies

—Economics Office Staff under the direction of Seiji
Naya, May 1982

No. 10 Financial Development and Household

Savings:  Issues in Domestic Resource

Mobilization in Asian Developing Countries

—Wan-Soon Kim, July 1982
No. 11 Industrial Development: Role of Specialized

Financial Institutions

—Kedar N. Kohli, August 1982
No. 12 Petrodollar Recycling 1973-1980.

Part II: Debt Problems and an Evaluation

of Suggested Remedies

—Burnham Campbell, September 1982
No. 13 Credit Rationing, Rural Savings, and Financial

Policy in Developing Countries

—William James, September 1982
No. 14 Small and Medium-Scale Manufacturing

Establishments in ASEAN Countries:

Perspectives and Policy Issues

—Mathias Bruch and Ulrich Hiemenz, March 1983
No. 15 Income Distribution and Economic

ECONOMIC STAFF PAPERS (ES)

The Results of a Simulation

—Filippo di Mauro and Ronald Antonio Butiong,
July 1993

No. 60 A Computable General Equilibrium Model

of Nepal

—Timothy Buehrer and Filippo di Mauro, October
1993

No. 61 The Role of Government in Export Expansion

in the Republic of Korea: A Revisit

—Yun-Hwan Kim, February 1994
No. 62 Rural Reforms, Structural Change,

and Agricultural Growth in

the People’s Republic of China

—Bo Lin, August 1994

Growth in Developing Asian Countries

—J. Malcolm Dowling and David Soo, March 1983
No. 16 Long-Run Debt-Servicing Capacity of

Asian Developing Countries: An Application

of Critical Interest Rate Approach

—Jungsoo Lee, June 1983
No. 17 External Shocks, Energy Policy,

and Macroeconomic Performance of Asian

Developing Countries: A Policy Analysis

—William James, July 1983
No. 18 The Impact of the Current Exchange Rate

System on Trade and Inflation of Selected

Developing Member Countries

—Pradumna Rana, September 1983
No. 19 Asian Agriculture in Transition: Key Policy Issues

—William James, September 1983
No. 20 The Transition to an Industrial Economy

in Monsoon Asia

—Harry T. Oshima, October 1983
No. 21 The Significance of Off-Farm Employment

and Incomes in Post-War East Asian Growth

—Harry T. Oshima, January 1984
No. 22 Income Distribution and Poverty in Selected

Asian Countries

—John Malcolm Dowling, Jr., November 1984
No. 23 ASEAN Economies and ASEAN Economic

Cooperation

—Narongchai Akrasanee, November 1984
No. 24 Economic Analysis of Power Projects

—Nitin Desai, January 1985
No. 25 Exports and Economic Growth in the Asian Region

—Pradumna Rana, February 1985
No. 26 Patterns of External Financing of DMCs

—E. Go, May 1985
No. 27 Industrial Technology Development

the Republic of Korea

—S.Y. Lo, July 1985
No. 28 Risk Analysis and Project Selection:

A Review of Practical Issues

—J.K. Johnson, August 1985
No. 29 Rice in Indonesia: Price Policy and Comparative

Advantage

—I. Ali, January 1986
No. 30 Effects of Foreign Capital Inflows

on Developing Countries of Asia

—Jungsoo Lee, Pradumna B. Rana, and Yoshihiro
Iwasaki, April 1986

No. 31 Economic Analysis of the Environmental

Impacts of Development Projects

—John A. Dixon et al., EAPI, East-West Center,
August 1986

No. 32 Science and Technology for Development:

Role of the Bank

—Kedar N. Kohli and Ifzal Ali, November 1986

No. 63 Incentives and Regulation for Pollution Abatement

with an Application to Waste Water Treatment

—Sudipto Mundle, U. Shankar, and Shekhar
Mehta, October 1995

No. 64 Saving Transitions in Southeast Asia

—Frank Harrigan, February 1996
No. 65 Total Factor Productivity Growth in East Asia:

A Critical Survey

—Jesus Felipe, September 1997
No. 66 Foreign Direct Investment in Pakistan:

Policy Issues and Operational Implications

—Ashfaque H. Khan and Yun-Hwan Kim, July
1999

No. 67 Fiscal Policy, Income Distribution and Growth

—Sailesh K. Jha, November 1999



48

No. 33 Satellite Remote Sensing in the Asian

and Pacific Region

—Mohan Sundara Rajan, December 1986
No. 34 Changes in the Export Patterns of Asian and

Pacific Developing Countries: An Empirical

Overview

—Pradumna B. Rana, January 1987
No. 35 Agricultural Price Policy in Nepal

—Gerald C. Nelson, March 1987
No. 36 Implications of Falling Primary Commodity

Prices for Agricultural Strategy in the Philippines

—Ifzal Ali, September 1987
No. 37 Determining Irrigation Charges: A Framework

—Prabhakar B. Ghate, October 1987
No. 38 The Role of Fertilizer Subsidies in Agricultural

Production: A Review of Select Issues

—M.G. Quibria, October 1987
No. 39 Domestic Adjustment to External Shocks

in Developing Asia

—Jungsoo Lee, October 1987
No. 40 Improving Domestic Resource Mobilization

through Financial Development: Indonesia

—Philip Erquiaga, November 1987
No. 41 Recent Trends and Issues on Foreign Direct

Investment in Asian and Pacific Developing

Countries

—P.B. Rana, March 1988
No. 42 Manufactured Exports from the Philippines:

A Sector Profile and an Agenda for Reform

—I. Ali, September 1988
No. 43 A Framework for Evaluating the Economic

Benefits of Power Projects

—I. Ali, August 1989
No. 44 Promotion of Manufactured Exports in Pakistan

—Jungsoo Lee and Yoshihiro Iwasaki, September
1989

No. 45 Education and Labor Markets in Indonesia:

A Sector Survey

—Ernesto M. Pernia and David N. Wilson,
September 1989

No. 46 Industrial Technology Capabilities

and Policies in Selected ADCs

—Hiroshi Kakazu, June 1990
No. 47 Designing Strategies and Policies

for Managing Structural Change in Asia

—Ifzal Ali, June 1990

No. 48 The Completion of the Single European Community

Market in 1992: A Tentative Assessment of its

Impact on Asian Developing Countries

—J.P. Verbiest and Min Tang, June 1991
No. 49 Economic Analysis of Investment in Power Systems

—Ifzal Ali, June 1991
No. 50 External Finance and the Role of Multilateral

Financial Institutions in South Asia:

Changing Patterns, Prospects, and Challenges

—Jungsoo Lee, November 1991
No. 51 The Gender and Poverty Nexus: Issues and

Policies

—M.G. Quibria, November 1993
No. 52 The Role of the State in Economic Development:

Theory, the East Asian Experience,

and the Malaysian Case

—Jason Brown, December 1993
No. 53 The Economic Benefits of Potable Water Supply

Projects to Households in Developing Countries

—Dale Whittington and Venkateswarlu Swarna,
January 1994

No. 54 Growth Triangles: Conceptual Issues

and Operational Problems

—Min Tang and Myo Thant, February 1994
No. 55 The Emerging Global Trading Environment

and Developing Asia

—Arvind Panagariya, M.G. Quibria, and Narhari
Rao, July 1996

No. 56 Aspects of Urban Water and Sanitation in

the Context of Rapid Urbanization in

Developing Asia

—Ernesto M. Pernia and Stella LF. Alabastro,
September 1997

No. 57 Challenges for Asia’s Trade and Environment

—Douglas H. Brooks, January 1998
No. 58 Economic Analysis of Health Sector Projects-

A Review of Issues, Methods, and Approaches

—Ramesh Adhikari, Paul Gertler, and Anneli
Lagman, March 1999

No. 59 The Asian Crisis: An Alternate View

—Rajiv Kumar and Bibek Debroy, July 1999
No. 60 Social Consequences of the Financial Crisis in

Asia

—James C. Knowles, Ernesto M. Pernia, and Mary
Racelis, November 1999

No. 1 Poverty in the People’s Republic of China:

Recent Developments and Scope

for Bank Assistance

—K.H. Moinuddin, November 1992
No. 2 The Eastern Islands of Indonesia: An Overview

of Development Needs and Potential

—Brien K. Parkinson, January 1993
No. 3 Rural Institutional Finance in Bangladesh

and Nepal: Review and Agenda for Reforms

—A.H.M.N. Chowdhury and Marcelia C. Garcia,
November 1993

No. 4 Fiscal Deficits and Current Account Imbalances

of the South Pacific Countries:

A Case Study of Vanuatu

—T.K. Jayaraman, December 1993
No. 5 Reforms in the Transitional Economies of Asia

—Pradumna B. Rana, December 1993
No. 6 Environmental Challenges in the People’s Republic

of China and Scope for Bank Assistance

—Elisabetta Capannelli and Omkar L. Shrestha,
December 1993

No. 7 Sustainable Development Environment

and Poverty Nexus

—K.F. Jalal, December 1993
No. 8 Intermediate Services and Economic

Development: The Malaysian Example

—Sutanu Behuria and Rahul Khullar, May 1994
No. 9 Interest Rate Deregulation: A Brief Survey

of the Policy Issues and the Asian Experience

—Carlos J. Glower, July 1994
No. 10 Some Aspects of Land Administration

in Indonesia: Implications for Bank Operations

—Sutanu Behuria, July 1994
No. 11 Demographic and Socioeconomic Determinants

of Contraceptive Use among Urban Women in

the Melanesian Countries in the South Pacific:

A Case Study of Port Vila Town in Vanuatu

—T.K. Jayaraman, February 1995
No. 12 Managing Development through

Institution Building

— Hilton L. Root, October 1995
No. 13 Growth, Structural Change, and Optimal

Poverty Interventions

—Shiladitya Chatterjee, November 1995
No. 14 Private Investment and Macroeconomic

Environment in the South Pacific Island

OCCASIONAL PAPERS (OP)



49

SERIALS

(Available commercially through ADB Office of External Relations)

1. Asian Development Outlook (ADO; annual)

$36.00 (paperback)
2. Key Indicators of Developing Asian and Pacific Countries (KI; annual)

$35.00 (paperback)
3. Asian Development Review (ADR; semiannual)

$5.00 per issue; $10.00 per year (2 issues)

No. 1 Estimates of the Total External Debt of

the Developing Member Countries of ADB:

1981-1983

—I.P. David, September 1984
No. 2 Multivariate Statistical and Graphical

Classification Techniques Applied

to the Problem of Grouping Countries

—I.P. David and D.S. Maligalig, March 1985
No. 3 Gross National Product (GNP) Measurement

Issues in South Pacific Developing Member

Countries of ADB

—S.G. Tiwari, September 1985
No. 4 Estimates of Comparable Savings in Selected

DMCs

—Hananto Sigit, December 1985
No. 5 Keeping Sample Survey Design

and Analysis Simple

—I.P. David, December 1985
No. 6 External Debt Situation in Asian

Developing Countries

—I.P. David and Jungsoo Lee, March 1986
No. 7 Study of GNP Measurement Issues in the

South Pacific Developing Member Countries.

Part I: Existing National Accounts

of SPDMCs–Analysis of Methodology

and Application of SNA Concepts

—P. Hodgkinson, October 1986
No. 8 Study of GNP Measurement Issues in the South

Pacific Developing Member Countries.

Part II: Factors Affecting Intercountry

Comparability of Per Capita GNP

—P. Hodgkinson, October 1986

STATISTICAL REPORT SERIES (SR)

No. 9 Survey of the External Debt Situation

in Asian Developing Countries, 1985

—Jungsoo Lee and I.P. David, April 1987
No. 10 A Survey of the External Debt Situation

in Asian Developing Countries, 1986

—Jungsoo Lee and I.P. David, April 1988
No. 11 Changing Pattern of Financial Flows to Asian

and Pacific Developing Countries

—Jungsoo Lee and I.P. David, March 1989
No. 12 The State of Agricultural Statistics in

Southeast Asia

—I.P. David, March 1989
No. 13 A Survey of the External Debt Situation

in Asian and Pacific Developing Countries:

1987-1988

—Jungsoo Lee and I.P. David, July 1989
No. 14 A Survey of the External Debt Situation in

Asian and Pacific Developing Countries: 1988-1989

—Jungsoo Lee, May 1990
No. 15 A Survey of the External Debt Situation

in Asian and Pacific Developing Countries: 1989-

1992

—Min Tang, June 1991
No. 16 Recent Trends and Prospects of External Debt

Situation and Financial Flows to Asian

and Pacific Developing Countries

—Min Tang and Aludia Pardo, June 1992
No. 17 Purchasing Power Parity in Asian Developing

Countries: A Co-Integration Test

—Min Tang and Ronald Q. Butiong, April 1994
No. 18 Capital Flows to Asian and Pacific Developing

Countries: Recent Trends and Future Prospects

—Min Tang and James Villafuerte, October 1995

Countries: A Cross-Country Analysis

—T.K. Jayaraman, October 1996
No. 15 The Rural-Urban Transition in Viet Nam:

Some Selected Issues

—Sudipto Mundle and Brian Van Arkadie, October
1997

No. 16 A New Approach to Setting the Future

Transport Agenda

—Roger Allport, Geoff Key, and Charles Melhuish,
June 1998

No. 17 Adjustment and Distribution:

The Indian Experience

—Sudipto Mundle and V.B. Tulasidhar, June 1998
No. 18 Tax Reforms in Viet Nam: A Selective Analysis

—Sudipto Mundle, December 1998

No. 19 Surges and Volatility of Private Capital Flows to

Asian Developing Countries: Implications

for Multilateral Development Banks

—Pradumna B. Rana, December 1998
No. 20 The Millennium Round and the Asian Economies:

An Introduction

—Dilip K. Das, October 1999
No. 21 Occupational Segregation and the Gender

Earnings Gap

—Joseph E. Zveglich, Jr. and Yana van der Meulen
Rodgers, December 1999

No. 22 Information Technology: Next Locomotive of

Growth?

—Dilip K. Das, June 2000



50

FROM OXFORD UNIVERSITY PRESS:

Oxford University Press (China) Ltd

18th Floor, Warwick House East

Taikoo Place, 979 King’s Road

Quarry Bay, Hong Kong

Tel (852) 2516 3222

Fax (852) 2565 8491

E-mail: webmaster@oupchina.com.hk
Web: www.oupchina.com.hk

1. Informal Finance: Some Findings from Asia

Prabhu Ghate et. al., 1992
$15.00 (paperback)

2. Mongolia: A Centrally Planned Economy

in Transition

Asian Development Bank, 1992
$15.00 (paperback)

3. Rural Poverty in Asia, Priority Issues and Policy

Options

Edited by M.G. Quibria, 1994
$25.00 (paperback)

4. Growth Triangles in Asia: A New Approach

to Regional Economic Cooperation

Edited by Myo Thant, Min Tang, and Hiroshi Kakazu
1st ed., 1994 $36.00 (hardbound)
Revised ed., 1998 $55.00 (hardbound)

5. Urban Poverty in Asia: A Survey of Critical Issues

Edited by Ernesto Pernia, 1994
$18.00 (paperback)

6. Critical Issues in Asian Development:

Theories, Experiences, and Policies

Edited by M.G. Quibria, 1995
$15.00 (paperback)
$36.00 (hardbound)

7. Financial Sector Development in Asia

Edited by Shahid N. Zahid, 1995
$50.00 (hardbound)

8. Financial Sector Development in Asia: Country Studies

Edited by Shahid N. Zahid, 1995
$55.00 (hardbound)

9. Fiscal Management and Economic Reform

in the People’s Republic of China

Christine P.W. Wong, Christopher Heady, and Wing T.
Woo, 1995
$15.00 (paperback)

10. From Centrally Planned to Market Economies:

The Asian Approach

Edited by Pradumna B. Rana and Naved Hamid, 1995
Vol. 1: Overview

$36.00 (hardbound)
Vol. 2:  People’s Republic of China and Mongolia

$50.00 (hardbound)
Vol. 3:  Lao PDR, Myanmar, and Viet Nam

$50.00 (hardbound)
11. Current Issues in Economic Development:

An Asian Perspective

Edited by M.G. Quibria and J. Malcolm Dowling, 1996
$50.00 (hardbound)

12. The Bangladesh Economy in Transition

Edited by M.G. Quibria, 1997
$20.00 (hardbound)

13. The Global Trading System and Developing Asia

Edited by Arvind Panagariya, M.G. Quibria,
and Narhari Rao, 1997
$55.00 (hardbound)

14. Social Sector Issues in Transitional Economies of Asia

Edited by Douglas H. Brooks and Myo Thant, 1998

$25.00 (paperback)
$55.00 (hardbound)

15. Intergovernmental Fiscal Transfers in Asia: Current

Practice and Challenges for the Future

Edited by Yun-Hwan Kim and Paul Smoke, 2003
$15.00 (paperback)

16. Local Government Finance and Bond Markets

Edited by Yun-Hwan Kim, 2003
$15.00 (paperback)

FROM EDWARD ELGAR:

Marston Book Services Limited

PO Box 269, Abingdon

Oxon OX14 4YN, United Kingdom

Tel +44 1235 465500

Fax +44 1235 465555

Email: direct.order@marston.co.uk
Web: www.marston.co.uk

1. Reducing Poverty in Asia: Emerging Issues in Growth,

Targeting, and Measurement

Edited by Christopher M. Edmonds, 2003

FROM PALGRAVE MACMILLAN:

Palgrave Macmillan Ltd

Houndmills, Basingstoke

Hampshire RG21 6XS, United Kingdom

Tel: +44 (0)1256 329242

Fax: +44 (0)1256 479476

Email: orders@palgrave.com
Web: www.palgrave.com/home/

1. Labor Markets in Asia: Issues and Perspectives

Edited by Jesus Felipe and Rana Hasan, 2006
2. Competition Policy and Development in Asia

Edited by Douglas H. Brooks and Simon Evenett, 2005
3. Managing FDI in a Globalizing Economy

Asian Experiences

Edited by Douglas H. Brooks and Hal Hill, 2004
4. Poverty, Growth, and Institutions in Developing Asia

Edited by Ernesto M. Pernia and Anil B. Deolalikar,
2003

SPECIAL STUDIES, CO-PUBLISHED

(Available commercially through Oxford University Press Offices, Edward Elgar Publishing, and

Palgrave MacMillan)



51

1. Rural Poverty in Developing Asia

Edited by M.G. Quibria
Vol. 1: Bangladesh, India, and Sri Lanka, 1994
$35.00 (paperback)
Vol. 2: Indonesia, Republic of Korea, Philippines,

and Thailand, 1996
$35.00 (paperback)

2. Gender Indicators of Developing Asian and Pacific

Countries

Asian Development Bank, 1993
$25.00 (paperback)

3. External Shocks and Policy Adjustments: Lessons from

the Gulf Crisis

Edited by Naved Hamid and Shahid N. Zahid, 1995
$15.00 (paperback)

4. Indonesia-Malaysia-Thailand Growth Triangle:

Theory to Practice

Edited by Myo Thant and Min Tang, 1996
$15.00 (paperback)

5. Emerging Asia: Changes and Challenges

Asian Development Bank, 1997
$30.00 (paperback)

6. Asian Exports

Edited by Dilip Das, 1999
$35.00 (paperback)
$55.00 (hardbound)

7. Development of Environment Statistics in Developing

Asian and Pacific Countries

Asian Development Bank, 1999
$30.00 (paperback)

8. Mortgage-Backed Securities Markets in Asia

Edited by S.Ghon Rhee & Yutaka Shimomoto, 1999
$35.00 (paperback)

9. Rising to the Challenge in Asia: A Study of Financial

Markets

Asian Development Bank
Vol. 1: An Overview, 2000 $20.00 (paperback)
Vol. 2: Special Issues, 1999 $15.00 (paperback)
Vol. 3: Sound Practices, 2000 $25.00 (paperback)
Vol. 4: People’s Republic of China, 1999 $20.00
(paperback)
Vol. 5: India, 1999 $30.00 (paperback)
Vol. 6: Indonesia, 1999 $30.00 (paperback)
Vol. 7: Republic of Korea, 1999 $30.00 (paperback)
Vol. 8: Malaysia, 1999 $20.00 (paperback)
Vol. 9: Pakistan, 1999 $30.00 (paperback)
Vol. 10: Philippines, 1999 $30.00 (paperback)
Vol. 11: Thailand, 1999 $30.00 (paperback)
Vol. 12: Socialist Republic of Viet Nam, 1999 $30.00
(paperback)

10. Corporate Governance and Finance in East Asia:

A Study of Indonesia, Republic of Korea, Malaysia,

Philippines and Thailand

J. Zhuang, David Edwards, D. Webb, & Ma. Virginita
Capulong

Vol. 1: A Consolidated Report, 2000 $10.00 (paperback)
Vol. 2: Country Studies, 2001 $15.00 (paperback)

11. Financial Management and Governance Issues

Asian Development Bank, 2000
Cambodia $10.00 (paperback)
People’s Republic of China $10.00 (paperback)
Mongolia $10.00 (paperback)
Pakistan $10.00 (paperback)
Papua New Guinea $10.00 (paperback)
Uzbekistan $10.00 (paperback)
Viet Nam $10.00 (paperback)
Selected Developing Member Countries $10.00 (paperback)

12. Government Bond Market Development in Asia

Edited by Yun-Hwan Kim, 2001
$25.00 (paperback)

13. Intergovernmental Fiscal Transfers in Asia: Current Practice

and Challenges for the Future

Edited by Paul Smoke and Yun-Hwan Kim, 2002
$15.00 (paperback)

14. Guidelines for the Economic Analysis of Projects

Asian Development Bank, 1997
$10.00 (paperback)

15. Guidelines for the Economic Analysis of

Telecommunications Projects

Asian Development Bank, 1997
$10.00 (paperback)

16. Handbook for the Economic Analysis of Water Supply Projects

Asian Development Bank, 1999
$10.00 (hardbound)

17. Handbook for the Economic Analysis of Health Sector Projects

Asian Development Bank, 2000
$10.00 (paperback)

18. Handbook for Integrating Povery Impact Assessment in

the Economic Analysis of Projects

Asian Development Bank, 2001
$10.00 (paperback)

19. Handbook for Integrating Risk Analysis in the Economic

Analysis of Projects

Asian Development Bank, 2002
$10.00 (paperback)

20. Handbook on Environment Statistics

Asian Development Bank, 2002
$10.00 (hardback)

21. Defining an Agenda for Poverty Reduction, Volume 1

Edited by Christopher Edmonds and Sara Medina, 2002
$15.00 (paperback)

22. Defining an Agenda for Poverty Reduction, Volume 2

Edited by Isabel Ortiz, 2002
$15.00 (paperback)

23. Economic Analysis of Policy-based Operations: Key

Dimensions

Asian Development Bank, 2003
$10.00 (paperback)

SPECIAL STUDIES, IN-HOUSE

(Available commercially through ADB Office of External Relations)



Printed in the Philippines

Asian Development Bank
6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines
www.adb.org/economics
ISSN: 1655-5252
Publication Stock No.

About the Asian Development Bank

The work of the Asian Development Bank (ADB) is aimed at improving the welfare of the people in Asia
and the Pacific, particularly the 1.9 billion who live on less than $2 a day. Despite many success stories,
Asia and the Pacific remains home to two thirds of the world’s poor. ADB is a multilateral development
finance institution owned by 64 members, 46 from the region and 18 from other parts of the globe.
ADB’s vision is a region free of poverty. Its mission is to help its developing member countries reduce
poverty and improve the quality of life of their citizens.

ADB’s main instruments for providing help to its developing member countries are policy dialogue, loans,
technical assistance, grants, guarantees, and equity investments. ADB’s annual lending volume is typically
about $6 billion, with technical assistance usually totaling about $180 million a year.

ADB’s headquarters is in Manila. It has 26 offices around the world and has more than 2,000 employees
from over 50 countries.

About the Paper

Cyn-Young Park and Fan Zhai look at the Asian influence in world commodity markets and its changing
patterns. They also use a General Equilibrium Model for Asian Trade that captures equilibrium tendencies
in product and factor markets to provide a picture of long-term resource utilization, and projects
regional growth scenarios for 2005–2015.


	Abstract
	I.  Introduction
	II. Commodity prices: long-term trends and recent developments
	A.	Long-run Trends
	B.	Recent Developments

	III. Developing Asia’s imprint on global commodity markets
	A.	Growth, Structural Change, and Commodity Demand
	B.	Evolving Patterns of Commodity Demand and Trade

	IV. Looking ahead: prospects of global commodity markets into 2015
	A.	Baseline Scenario
	B.	Robustness Check

	V. Conclusions
	Appendix    GEMAT: A Global General Equilibrium Model
	Selected References
	WP090back.pdf
	Abstract
	I.  Introduction
	II. Commodity prices: long-term trends and recent developments
	A.	Long-run Trends
	B.	Recent Developments

	III. Developing Asia’s imprint on global commodity markets
	A.	Growth, Structural Change, and Commodity Demand
	B.	Evolving Patterns of Commodity Demand and Trade

	IV. Looking ahead: prospects of global commodity markets into 2015
	A.	Baseline Scenario
	B.	Robustness Check

	V. Conclusions
	Appendix    GEMAT: A Global General Equilibrium Model
	Selected References


