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KEY MESSAGES 

Trends in global agricultural markets 

Trends in agricultural demand and supply  

1. The World Bank’s global Food Price Index reached another historical high in July 2012, 

marking the third price rally in five years, and led by high prices for corn, soybeans, and wheat. 

2. Anticipated supply shortages caused by adverse weather conditions in some major global 

producers and exporters of grains were among the main causes of the recent price spike. 

3. Although price volatility is inherent in agricultural markets, three large swings in agricultural 

commodity prices in just five years is a symptom of a structural imbalance in global demand 

and supply. 

4. There has been an upward shift in global demand for agricultural products due to rapid income 

growth resulting in diet diversification and increased use of agricultural products for non-food 

purposes such as biofuels. Indeed, the use of agricultural products for non-food purposes has 

surpassed the demand from food consumption for some products. Animal feed and industrial 

uses accounted for 74% and 22% of global production of primary oil crops and vegetable oils, 

respectively, in 1961. By 2008, these ratios had risen to 84% for primary oil crops and 43% for 

vegetable oils. 

5. The capacity of production to expand quickly in response to the shift in demand is limited given 

resource constraints and increased cycles of adverse weather conditions. This has led farmers to 

devote more resources to produce commodities with higher growth potential – e.g., energy 

crops – at the expense of traditional staple food crops. 

6. The trends in agricultural markets in the APEC region mirror the global trends, but are 

occurring at a relatively more accelerated rate. 

7. Economic growth, including income growth, has been relatively stronger among developing 

APEC economies in comparison with the rest of the developing world. This has led to a 

dramatic shift of diet towards more livestock and dairy products, fats and oils. 

8. The APEC region has also quickly emerged as the world’s leading producer of biofuels, with its 

total share of global production increasing from 35% in 2000 to more than 60% in 2010. 

9. Unlike other regions, land expansion in the APEC region is restricted. Since 1992, around 4% 

of the region’s agricultural land (86 million hectares) has been allocated for other uses, while 

agricultural land has expanded by 5% in Africa and by 6% in South America. 

10. With the intensification of energy and feed crops, harvested areas for other staple food crops 

such as wheat and rice have been growing more slowly, even contracting in some cases. 

Shrinking land resources, in combination with a slowdown in yield growth, have resulted in an 

overall slowdown in production growth for these crops. Wheat production in APEC actually 

stagnated during 2000-2007. 

11. In some developing APEC economies, production growth has not kept pace with demand 

growth. This has been partly reflected by a tripling of the food trade deficit for developing 

APEC economies, from USD 13 billion in 1992 to USD 40 billion in 2010. 

Implications for food security 

12. The tight global agricultural market, stemming from the inability of production to grow fast 

enough to meet increasing and competing demands, has been reflected in the highly volatile 

prices for agricultural products witnessed recently. 
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13. Record food prices, against a backdrop of low income growth due to the Global Financial Crisis 

in 2008 and its continuing effects in 2011, have transformed into food crises in many cities 

around the world. An estimated 130-150 million people were in pushed into poverty as a direct 

result of the 2008 food crisis alone. Another 44 million were added in the 2011 episode. 

14. The APEC region was not spared. Domestic food inflation reached double digits in many 

developing APEC economies in 2008. Of particular concern is that food inflation tends to be 

higher in those economies where households spend a greater proportion of total expenditure on 

food. For households living below the poverty line, food-related spending accounts for up to 

70% of total expenditure. 

15. Without any policy intervention, a 20% surge in food prices can increase the poverty rate in 

some APEC economies – e.g., Indonesia; Papua New Guinea; the Philippines; Viet Nam – by 

an estimated 3 percentage points. 

Impact of current grain price spike on APEC economies 

16. The impact of higher world prices for wheat, corn, and soybeans will not be uniform across 

APEC economies. 

17. Based solely on the supply and demand for wheat, corn, and soybeans, Japan; Korea; Malaysia; 

Peru; Chile; and Mexico are relatively more vulnerable to a sustained increase in international 

prices since these economies source a large proportion of their grain supplies from the 

international market. Furthermore, these grains also account for a relatively larger proportion of 

total cereal consumption. In Mexico, for example, corn accounts for 60% of total cereal 

consumption and provides more than 40% of average daily calorie intake. 

18. The current scarcity of global supply is even more severe among feed intensive crops with 

serious repercussions for animal protein, dairy, and processed food industries. Therefore, the 

transmission of high global grain prices will not be immediate. The full effect is expected to 

emerge in the first half of 2013 as the supply of some meat and dairy products is likely to 

shrink and as producers pass through higher input costs. 

Addressing the challenges to food security: towards a more sustainable future 

19. The global population will reach an estimated 9.3 billion in 2050, adding more than 2.3 billion 

people on the demand side for food. 

20. Income growth resulting in diet diversification as well as increased industrial uses of 

agricultural products will also become more prominent drivers of increasing demand for 

agricultural products towards 2050. 

21. On the supply side, natural resource constraints will become more stringent in the coming 

years, adversely impacting crop yields as well as the capacity to expand production. 

22. Agricultural land per capita is projected to decline from its current level of 0.22 hectares in use 

per person to 0.18 in 2050, while the proportion of the population living in urban areas is 

forecast to rise from 50% to 70% by 2050. 

23. Increased cycles of adverse weather conditions associated with climate change will cause yield 

declines for some important staple food crops, including rice and wheat. Developing economies 

in lower latitudes will be among the hardest hit. 

24. In the absence of any policy intervention, the cost of food could rise substantially as a result of 

increasing demand and reduced production. Producers will also pass on the higher costs of 

adaptation to consumers. 

25. Improving food security requires comprehensive and collaborative responses across a wide 

range of challenges: barriers to agricultural trade; vast amounts of food losses and waste; 
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declining agricultural investment growth in developed economies; and severe underinvestment 

in the agricultural sector in developing economies. 

26. Agriculture is an important sector in many APEC economies, accounting for 13% of GDP in 

developing APEC. Sustainable expansion of production, via the adoption of new technologies, 

knowledge and skills as well the modernization of infrastructure, will not only help to address 

food security issues, but will also allow for the potential of the agricultural sector to be realized 

as an engine of growth. Technological progress will also help to increase production with fewer 

inputs, thus freeing up resources for other sectors of the economy. 

Promote agricultural trade 

27. Open trade in agricultural products helps to mitigate price volatility as well as improve 

agricultural competitiveness. However, many APEC members have adjusted their food security 

policies towards self-sufficiency in response to the recent food price spikes, particularly those 

economies that are net food importers. 

28. Despite the clear benefits of increased agricultural trade, agricultural liberalization has proved 

to be one of the more contentious topics in multilateral trade negotiations at the WTO. The 

current Doha Development Agenda continues to be at an impasse and a timely and successful 

conclusion remains uncertain, jeopardizing the concessions that have so far been made. 

29. In 2011, agricultural trade accounted for just 8.3% of the value of global goods trade. For the 

APEC region, agricultural exports as a share of total goods export value was only 5.8% in 

2011. Intra-APEC trade in agricultural products, valued at USD 325 billion in 2011, comprised 

68% of total agricultural export value from APEC members. 

30. Liberalization of agricultural trade in the APEC region has been slow in comparison with non-

agricultural goods trade. The average MFN applied tariff rate on agricultural products was 

12.3% in 2011, in comparison with a 4.7% rate on non-agricultural products. 

31. APEC members are also active in using non-tariff barriers such as technical barriers to trade 

(TBT) and sanitary and phytosanitary (SPS) measures. Between 1995 and 2011, 30% of the 317 

specific trade concerns raised against a TBT measure were related to an agricultural product, 

nearly half of which named an APEC economy as the maintaining member. An APEC 

economy was also named as a maintaining member in almost half of the 312 SPS concerns 

raised between 1995 and 2010, nearly all of which concerned an agricultural product. 

32. These non-tariff trade barriers can have a disproportionately negative impact on food exports 

from developing economies as these economies often lack the necessary scientific and technical 

expertise and technologies. 

33. International harmonization of standards and mutual recognition will help to ensure that TBT 

and SPS measures are applied transparently and fairly, while capacity building can help to 

reduce the costs of compliance for exporters in developing economies. 

Reduce food losses and waste 

34. In the short- to medium-term, reducing food losses and waste can be one of the most effective 

strategies to improve food availability and preserve critical natural resources. 

35. Unfortunately, it is very difficult to measure exactly how much food is lost or wasted, 

especially as it moves along the supply chain, and data on food losses are extremely limited. It 

is vital that coordinated research be done in this area in order to better assess the problem. 

36. Despite the data limitations, an estimated one-third of food produced globally is lost or wasted 

along the supply chain, amounting to around 1.3 billion tons per year. Nearly half of the global 

production of roots and tubers and of fruits and vegetables are lost or wasted along the entire 

supply chain – from primary production through consumer waste. 
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37. Along the food supply chain, primary production accounts for the highest amount of losses 

globally with an estimated 10% of the total supply quantity lost at this stage. 

38. Although approximately 30% of food is lost in both developed and developing economies, the 

losses occur at different points along the supply chain. 

39. Food losses are larger in low-income economies at the beginning of the food supply chain – 

from primary production through the post-harvest segments of handling, storage, and 

transportation – mainly due to insufficient infrastructure, particularly inadequate storage 

facilities, as well as a lack of technical and managerial skills on the part of the farmers. 

40. In medium- and high-income economies, a significant amount of food is lost during 

consumption: around 222 million tons of food per year is wasted in these economies. 

Industrialized economies must strive to raise awareness of this issue. 

Increase investments in agricultural infrastructure and R&D 

41. For many developing APEC economies, there is evidence of underinvestment in agricultural 

infrastructure, resulting in food losses and lower crop yields. 

42. In 2009, only half of the total area with the potential for irrigation was actually equipped for 

irrigation in developing APEC economies (excluding China). 

43. Roads and ports in developing APEC economies are, on average, of poorer quality in 

comparison with those in industrialized APEC economies, reflected by their lower score in the 

responses to the Global Economic Forum’s Executive Opinion Survey as to the quality of roads 

and port infrastructure. 

44. In addition to infrastructure, agricultural capital stock is essential in the expansion of 

production and in reducing food losses. However, total agricultural capital stock in the APEC 

region grew by just 3.1% in real terms between 1992 and 2007, representing a meager growth 

rate of 0.2% per year. 

45. Nearly all of the growth in agricultural capital formation in the APEC region came from 

developing APEC economies, with industrialized and developing APEC members accounting 

for equal amounts of the regional total of USD 2.4 trillion in 2007. 

46. However, there is a wide disparity in agricultural capital stock per agricultural worker between 

the two groups – USD 1,822 per worker in developing APEC compared with USD 219,900 in 

industrialized APEC, highlighting the need for investment in developing APEC economies. 

47. In addition, a large body of research has demonstrated the important role of R&D spending in 

enabling technological advances that increase productivity growth. Unfortunately, the current 

trends in global agricultural R&D expenditure underscore some urgent concerns. 

48. Publicly funded agricultural research projects have been growing at a slower pace since the 

1990s in industrialized APEC economies. Various studies have linked this slower pace of R&D 

spending to slower growth in agricultural productivity in these economies. 

49. This slowdown in research spending in many developed economies that were traditionally the 

powerhouses of generating new and improved technologies, inputs, and knowledge also means 

that developing economies can no longer rely on the international spillovers of technological 

progress to the same extent as before. 

50. Encouragingly, developing economies have progressively built up their research capacity. In 

fact, 2008 marked the first time when public R&D spending by developing economies was at 

par with developed economies. 

51. Among developing APEC members, China stands out in its accomplishment of expanding 

research capacity, becoming a significant source of new technologies and knowledge. 

52. Despite the enormous progress that has been made, many developing economies are still in the 

early stages of building agricultural research capacity. The research intensity ratio of 
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developing economies – as measured by the ratio of R&D spending to total agricultural output 

– was USD 0.54 in 2008, compared with a ratio of USD 3.07 in developed economies. 

53. In addition, private R&D investment plays a very minor role in developing economies, 

accounting for less than 6% of the total research funding in these economies. In contrast, 

private R&D spending in developed economies has surpassed public funding, contributing 55% 

of total R&D expenditure in these economies in 2000. 

54. The crucial role of agricultural investments in hard and soft infrastructure as well as in R&D in 

order to increase productivity and reduce food losses gives prominence to the need to secure 

sustainable funding. 

55. An estimated USD 83 billion per year of additional investments in food, agriculture and rural 

development is required for food production to meet the expected growth in demand by 2050. 

56. Given their typically large scale and significant outlays of capital, usually taking many years to 

realize, agricultural investments are often carried out by the public sector. However, due to 

competing demand for funds, the domestic public sector alone cannot sufficiently address all 

the investment needs. 

57. For many developing economies, official development assistance (ODA) has also been an 

important source of funding. However, aid commitments to the agricultural and fisheries 

sectors in developing APEC have fallen by an annual rate of 4% in real terms between 1995-96 

and 2009-10. The strong economic performance of many developing APEC economies in 

recent years indicates that ODA will no longer be a major source of funding in the region. 

58. It is therefore necessary for APEC members to promote agricultural investment from the 

private sector, including foreign direct investment (FDI), which has been shown to increase the 

amount of capital available and raise the technological level in an economy. 

59. To date, primary and processed agriculture have not been the most attractive sectors for FDI, 

accounting for just 5.4% of global FDI inflows during 2008-10. Of this amount, over 90% went 

to processed agriculture, indicating that much of the FDI is concentrated in the downstream 

agricultural activities of processing, manufacturing, and retail trade. 

60. Notably, developed economies had a larger share of FDI inflows to these two sectors than did 

developing economies. However, developing economies had a much higher share of FDI 

inflows directed towards the primary agricultural sector than did developed economies. 

61. The OECD’s FDI Regulatory Restrictiveness Index reveals that investment barriers are 

generally higher in the primary agricultural and fisheries sectors than in other sectors for many 

APEC economies, with some having measures in place that fully restrict FDI in these sectors. 

62. The key to increasing private agricultural investment lies in strategically improving the 

business environment by creating an attractive and viable investment climate that reduces the 

risks to investors that are typically associated with agricultural investments. 

63. In developing economies, this requires providing a higher level of investor protection, 

strengthening intellectual property rights, and facilitating better access to credit. 

APEC should address these food security challenges through the following: 

 APEC Policy Partnership on Food Security (PPFS) and public-private partnerships; 

 capacity building and knowledge sharing; 

 APEC’s core focus of trade and investment liberalization and facilitation; 

 alignment with other APEC initiatives such as the Supply Chain Connectivity Framework 

Action Plan (SCFAP) and the Ease of Doing Business (EoDB) Action Plan; and 

 by developing partnerships with other organizations working in the area of food security. 
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1. INTRODUCTION 

Food security has been a part of the APEC agenda since 1999 when Leaders endorsed the 

APEC Food System proposed by the APEC Business Advisory Council (ABAC). The APEC 

Food System seeks to establish a comprehensive food security strategy that addresses three 

main areas: (1) develop more extensive rural infrastructure (including both physical and 

human capital); (2) disseminate technological advances in food production and processing; 

and (3) reduce impediments to international food trade and investment
1
. APEC Ministers 

Responsible for Food Security met recently in Kazan, Russia in May 2012, reaffirming their 

commitment to these goals. In particular, Ministers stressed the importance of increasing 

agricultural production through advances in productivity and reductions of food losses by 

boosting investment and adopting innovative technologies as well as facilitating agricultural 

trade and developing food markets
2
. 

 

In 2011, the global population reached 7 billion, just 12 years after reaching 6 billion, and is 

predicted to rise to 9.3 billion by 2050, with the APEC region estimated to have 3 billion 

people, accounting for 32% of the world’s population at that time
3
. Such rapid population 

growth has caused many to question whether there will be enough resources to meet the 

expected growth in food demand, especially since the predicted increase in population will 

require food production to rise by an estimated 60%
4
. However, population growth is not the 

only challenge that threatens global food security over the next few decades – climate change 

and demographic shifts also contribute to pressures on food production. 

 

Climate change and increased competition for alternative uses of land and water resources 

will further constrain the ability of agricultural production to expand in the future. Higher and 

more variable temperatures and changes in rainfall patterns associated with climate change 

could have severely disruptive effects on agricultural yields
5
. Meanwhile, land resources, as 

measured by arable land per capita, have declined sharply since 1961 and are projected to fall 

further, from 0.22 hectares in use per person currently to 0.18 in 2050. In addition, the global 

use of agricultural crops for biofuels is expected to increase at an accelerated rate in the 

future, in line with many governments’ policies pursuing clean energy. Demographic 

changes, including rapid urbanization, will also put pressure on the global food system. 

Today more than 50% of the global population lives in urban areas – a proportion that is 

forecast to rise to 70% by 2050. In addition, diet diversification associated with increased 

income will result in demand growth for agricultural products that outstrips the demand 

growth due to an increased population. 

 

The APEC region plays a large role in global agriculture, accounting for over half of the 

global production of cereals, fruits and vegetables, and meat, including many staple 

commodities (Figure 1a). Agricultural production in the APEC region is dominated by China 

and the United States. In 2010, these two economies accounted for 70% of cereals production 

and 73% of meat production in the APEC region, while China alone comprised nearly three-

fourths of APEC’s production of fruits and vegetables. Despite its importance as a producer 

                                            
1
 Anderson (1999). 

2
 APEC (2012a). 

3
 United Nations, Department of Economic and Social Affairs, World Population Prospects, the 2010 Revision. 

4
 Alexandratos and Bruinsma (2012). 

5
 For example, Easterling et al. (2007) found that if local temperatures were to rise by 5⁰C, then wheat yields in 

lower latitude economies in Asia and South America could fall by 40% while that of rice could decline by 20%. 
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of agricultural products, most of China’s production is consumed domestically. Nevertheless, 

APEC is home to many major exporters of agricultural staples (Figure 1b). For instance, 

Thailand and Viet Nam account for nearly half of global rice exports, while the United States; 

Canada; and Australia comprise over 40% of global wheat exports. 
 

Figure 1a. Share of global production in 2010 Figure 1b. Share of global exports in 2010 

  
Source: FAOSTAT and PSU calculations. 

 

Given the differences in the agricultural sectors among the APEC members, a study recently 

commissioned by the APEC Policy Support Unit (PSU) illustrates just how different the 

APEC economies are with respect to food security issues and the policies in place to address 

those issues
6
. The report shows how the food security issues facing industrialized APEC 

members are quite different from those facing developing APEC economies. In addition, the 

policies used to address those food security challenges differ significantly between those 

APEC members that are net importers of food products and those that are net exporters. 

 

This diversity within the APEC 

region is also illustrated by the 

EIU’s newly released Global 

Food Security Index (Figure 2). 

The index shows that 

industrialized APEC members 

score high on both the overall 

index as well as in the three 

pillars of affordability, 

availability, and quality and 

safety
7

. However, developing 

APEC members – especially the 

Southeast Asian APEC members 

– are ranked much lower on the 

index. Notably, there is an inverse 

relationship between an economy’s overall score on the EIU Global Food Security Index and 

food consumption as a share of total household expenditure in that economy, underscoring 

the importance of food affordability. 

                                            
6
 APEC Policy Support Unit (2012). 

7
 Industrialized APEC members are Australia; Canada; Japan; New Zealand; and the United States. Developing 

APEC members are Brunei Darussalam; Chile; China; Hong Kong, China; Indonesia; Korea; Malaysia; Mexico; 

Papua New Guinea; Peru; Philippines; Russia; Singapore; Chinese Taipei; Thailand; and Viet Nam. In some of 

the analysis, the four newly industrialized Asian economies of Hong Kong, China; Korea; Singapore; and 

Chinese Taipei are discussed along with the five industrialized APEC members. 

Figure 2. EIU Global Food Security Index 

 
Source: Economist Intelligence Unit (2012); World Bank, WDI. 
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Rising prices for consumers clearly threaten food security across the APEC region. The 

recent global food price spikes in 2007-08 and again in 2011 highlighted the vulnerability of 

many economies to such price increases and put food security firmly back on the 

international agenda
8
. Given the increasing volatility of international food prices, which is 

driven by a number of factors, APEC members should therefore take firm steps to ensure 

food security for their populations. Although increases in the prices of agricultural products 

should create an incentive for producers to produce more – which in turn can contribute to 

improving food availability in the long-term – this issues paper looks at the underlying 

challenges to increasing food production. Food security is therefore defined as follows: 

“Food security exists when all people, at all times, have physical and economic access to 

sufficient safe and nutritious food that meets their dietary needs and food preferences for an 

active and healthy life”
9
. 

 

This issues paper will examine the following challenges to achieving food security that the 

APEC region currently faces: 

 trends in agricultural markets (global and APEC), including the drivers of rising 

demand and the challenges in increasing agricultural production, and the implication on 

food prices and food security; 

 agricultural trade barriers facing the APEC members given the importance of trade in 

ensuring supply and mitigating price volatility of agricultural products; 

 the magnitude and underlying causes of food losses and food waste, highlighting a 

crucial aspect in addressing global food security; 

 challenges in increasing agricultural investments, which are vital in order to increase 

agricultural productivity and reduce food losses; and 

 some recommendations on the way forward for APEC to address the food security 

challenges currently facing the region. 

 

 

                                            
8
 For a comprehensive analysis of the impact of the 2007-08 price increases on APEC economies, see APEC 

Policy Support Unit (2009). 
9
 FAO (2008). 
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2. CHALLENGES TO AGRICULTURAL PRODUCTION 

A. RECENT TRENDS IN GLOBAL AGRICULTURAL MARKETS 

Global agricultural commodity 

markets have become increasingly 

volatile in recent years, experiencing 

two price spikes between 2008 and 

2011
10

. After a brief period of 

moderation, the World Bank’s 

global Food Price Index rose to 

another historical high in July 2012 

(Figure 3). Corn, wheat, and 

soybeans led this most recent price 

spike with global corn and wheat 

prices increasing by 25% and 

soybeans by 17% in July. 

 

One of the most immediate causes 

of the recent spike in food prices is a set of weather-induced production shortfalls 

experienced by large agricultural producers. In the United States, the unprecedented hot, dry 

summer in the central agricultural region inflicted severe damage on around two-thirds of 

U.S. corn, soybeans, and livestock production. Yields for corn and soybeans in the 2012/13 

harvesting season are forecast to be 20% lower than in the 2010/11 season as a direct result of 

the drought. This means that for 2012/13, U.S. production of corn and soybeans is predicted 

to be around 15% lower, while the amount available for export is forecast to be about 30% 

lower, in comparison with 2010/11. Since the United States is a major producer and exporter 

of corn and soybeans, the projected fall in U.S. grain production accentuates the concern over 

near-term global grain supplies and pushes up prices for these products. 

 

While corn and soybean crops have been heavily affected by adverse weather in the United 

States, the dry summer in the European Union, Russia, Ukraine, and Kazakhstan is also 

forecast to reduce harvest area and yields for wheat crops. Russia is expecting to harvest 30% 

less wheat in 2012/13 compared to 2011/12. This would reduce its exportable balance to 9 

million metric tons, almost 60% lower than the 22 million metric tons that were available in 

2011/12. In Kazakhstan and the Ukraine, the outlook for the 2012/13 harvest is not promising 

either, with wheat production set to fall by 47% and 37%, respectively, from their levels in 

the previous harvest season. In addition, with rising prices for soybeans, livestock producers 

have been using more wheat in their feed rations. The anticipated reduced global wheat 

production, together with the spillover effects from corn supply shortages, has caused wheat 

prices to also trend upward. 

                                            
10

 Agricultural commodities include crops grown for both food and non-food purposes. 

Figure 3. Nominal price indices for selected grains 

 
Source: World Bank, Commodity Price Data and PSU 

calculations. 
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B. STRUCTURAL CHALLENGES IN GLOBAL AGRICULTURAL MARKETS 

Inclement weather is undoubtedly one of the most significant contributors to the recent spike 

in international grain prices. As the severity of the worst U.S. drought in over 50 years 

appears to be peaking, this gives rise to the perception that increased food prices will be a 

short-term phenomenon and that its associated challenges will disappear over time with 

improved weather. However, the recent spike in grain prices underscores an urgent challenge: 

the current global agricultural system is highly susceptible to shocks which translate into 

volatile food prices. 

 

The implied food price volatility, 

which measures the magnitude and 

frequency of price fluctuations, has 

been increasing since the early 

2000s. This indicates that the degree 

of uncertainty in agricultural 

markets is much greater now than it 

was in the 1990s (Figure 4). This 

greater level of uncertainty can be 

particularly damaging as it can 

result in inefficient investment 

decisions and/or discourage 

investment that is crucial to meeting 

growing global food demand. It can 

also complicate the formulation of policy responses as it is harder to make judgments about 

long-term food security based on short-term trends in global markets. 

 

The large and frequent price fluctuations that have been experienced recently are symptoms 

of a structurally tight global agricultural market, stemming from the inability of agricultural 

production to grow fast enough to match the growth in demand. This mismatch in the supply 

and demand relationship is a cause for concern – without appropriate and timely responses, 

the sustainability of the entire global agricultural system could be in jeopardy as demand will 

continue to grow rapidly, while the ability to produce more is limited by the impact of 

shrinking natural resources and more frequent extreme weather patterns. 

i. Trends in Global Demand for Agricultural Products 

The world population has doubled in just 45 years, from around 3.5 billion in 1967 to around 

7 billion today. This rapid rise in population has resulted in a corresponding rapid increase in 

global consumption of agricultural commodities, outstripping population growth for many 

products. For instance, the consumption of key staples such as rice and wheat has increased 

by 2.5 times between 1967 and 2012 (Figure 5a). For some agricultural products, the rise in 

demand has been even more prominent. Corn demand, for example, was growing at a similar 

rate with that of rice and wheat until the 1990s. However, global corn consumption then 

surged sharply upwards, more than tripling since 1967. The livestock sector has also 

experienced a similar leap in demand – consumption of pork has almost quadrupled while 

that of poultry has increased 14 times (Figure 5b). The relatively faster pace of growth in 

demand for some agricultural products, vis-à-vis the growth rate of the global population, 

reflects dramatic changes in agricultural markets around the world. 

Figure 4. Implied price volatility of selected products 

 
Source: OECD/FAO (2011). 
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Figure 5a. Global population growth vis-à-vis 

growth in global consumption of selected grains 

Figure 5b. Global population growth vis-à-vis 

growth in global consumption of selected livestock 

  
Source: USDA, ERS and PSU calculations.  

 

The world economy has grown approximately sixfold since 1960. While industrialized 

economies still dominate economic activity, accounting for 74% of the USD 42.5 trillion 

global GDP in 2011, a remarkable trend over the past 20 years has been the burgeoning role 

played by developing economies
11

. The real GDP growth rate in developing economies has 

almost doubled from an annual average of 3.1% in the 1980s to 6.0% per year in the 2000s. 

By contrast, the rate of economic growth in developed economies has halved from 3.3% per 

year in the 1980s to 1.6% per year in the 2000s. The strong economic performance in 

emerging economies has helped to improve household income with inflation-adjusted income 

levels more than doubling since 1980 to over USD 1,900 today. 

 

Developments in the global macroeconomy have had inevitable consequences for agricultural 

markets. Strong income growth in developing economies has not only strengthened the 

demand for food, but has also led to structural changes in food consumption patterns. Studies 

show that households in developing markets with improved food purchasing power 

experience a change in dietary patterns such as increased consumption of meat and dairy 

products as well as a broad range of prepared food
12

. On the other hand, consumption levels 

in developed economies, which already had high calorie intakes of animal products, have 

barely changed since the 1990s. 

 

The rapidly growing demand for meat in developing economies has caused the livestock 

sector to become one of the fastest growing agricultural subsectors in those economies
13

. This 

evolution is accompanied by increased demand for the grains and proteins used in animal 

feed. Developing economies’ share of the global use of cereals for animal feed has increased 

by more than one-half (to 55%) from the early 1960s. However, many developing economies 

are not able to produce enough feed crops to support the expansion of their livestock 

production, causing their share of global cereal imports to rise from 46% in 1961 to 61% in 

2009. The shift towards diet diversification in developing economies has therefore also 

contributed to increased global demand for some cereal crops. 

 

In addition, one of the most significant changes in the agricultural sector over the past decade 

has been the fast pace of expansion of the bioenergy sector. Higher oil prices and the search 
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 All GDP figures are calculated using GDP data (in constant 2000 USD) from the World Bank’s World 

Development Indicators database. 
12

 Seale Jr. et al. (2003). 
13

 Thornton (2010). 
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for alternative fuels have led to a boom in the production of biofuels such as ethanol and 

biodiesel. Global production of ethanol and biodiesel increased almost four-fold, from 29 

billion litres in 2000 to over 100 billion 

litres in 2010. The amplification of the 

biofuels sector has introduced a new 

source of demand for some agricultural 

commodities, including corn, sugar cane, 

and other oil-bearing seeds such as 

soybeans, rapeseed, and crude palm oil. 

 

Together, animal feed and other industrial 

uses, including bioenergy, have become a 

significant source of new demand for 

agricultural products, even surpassing the 

demand from food consumption for some 

products (Figure 6). For example, feed 

and industrial uses of cereals accounted 

for 40% of global production in 1961, 

while food consumption accounted for nearly half. By 2008, 47% of the global production of 

cereals was allocated for feed and industrial purposes, while the proportion for food 

consumption was reduced to 42%. 

 

These trends in the global demand 

for agricultural products are 

projected to become even more 

prominent, putting further pressure 

on global agricultural production in 

the future. Diet diversification 

associated with real income growth 

is expected to drive the demand for 

meat, outstripping population 

growth (Figure 7). This, in addition 

to the increased demand from 

biofuels and other agricultural-

derived industrial products, will 

result in non-food uses of some 

agricultural commodities to grow 

faster than that for human consumption. 

ii. Trends in Global Agricultural Production 

Besides becoming an important new source of demand, income growth and biofuels have also 

introduced new challenges to agricultural production. One of the observed effects is that it 

creates incentives for producers to devote more agricultural resources to the production of 

energy and feed crops since they typically offer better returns than those obtainable from 

traditional farming. This is evident in the sudden and large jump in land devoted for energy 

crops in recent years. Globally, the harvested area for oil crops has expanded over 40% since 

1992 to 267 million hectares in 2010. The harvested area for soybeans alone has contributed 

Figure 6. Demand allocation for selected 

agricultural commodities 

 
Source: FAOSTAT and PSU calculations. 

Figure 7. Projected population growth and demand 

growth for selected agricultural products 

 
Source: Alexandratos and Bruinsma (2012) and PSU 

calculations. 
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to nearly two-thirds of this increase. Meanwhile, acreage for corn has increased by 18% over 

the same period. 

 

In some parts of the world, increases in the harvested areas for primary crops were 

accelerated by significant arable land expansion. The largest arable land increases were 

recorded in Africa, followed by South America. Unfortunately, in the case of Africa, land 

expansion was not accompanied by rapid growth in agricultural production. This is partly due 

to the fact that new land often requires a greater amount of management in the form of 

fertilizers, pesticides, tractors, and labor as well as supporting infrastructure in order to yield 

the same level of productivity as already cultivated cropland. In Africa, the lack of 

investment and inefficient agricultural policies has resulted in sluggish yield growth, which in 

turn has hindered production growth. For example, since 1992 average yield growth for 

staple cereal crops (excluding corn) in Africa has declined to 0.5% per year, about one-third 

the average growth rate in the preceding two decades, while yield gaps between Africa and 

the rest of the world for oil crops have also increased (Figures 8a and 8b). 

 

Figure 8a. Cereal crop yields Figure 8b. Oil crop yields 

  
Note: Chile and Peru are included in APEC, not in South America. 

Source: FAOSTAT and PSU calculations. 

 

In other parts of the world, rapid 

urbanization, among other 

factors, has resulted in a 

shrinking of the land resources 

available for agriculture. 

Excluding Africa and South 

America, 5% (or 51 million 

hectares) of the world’s arable 

land has been converted to other 

uses since 1992. Measures 

adopted by agricultural 

producers in response to 

shrinking land resources include 

rationalizing the harvested area 

among different crops. The fast 

rate of expansion of the acreage area for some energy and other high-value agricultural crops 

was therefore sometimes realized at the expense of staple food crops (Figure 9). 

 

 

Figure 9. Net change in major land use between 1992–2009 

 
Note: Chile and Peru are included in APEC, not in South America. 

Source: FAOSTAT and PSU calculations. 
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Partly as a result of 

changing land allocation, 

global production of 

energy crops has been 

growing at an accelerated 

rate over the past two 

decades, while that of 

staple grains has been 

decelerating (Figure 10). 

For some commodities, 

such as wheat, the 

slowdown in production 

growth reflects the 

combined effect of a 

contraction in the 

harvested area and a slowdown in the growth of average yields. Global wheat production was 

growing at an annual rate of 3.0% between 1962 and 1991, with yield improvements 

contributing 2.7 percentage points to this growth rate while area expansion contributed just 

0.3 percentage points. However, between 1992 and 2010, global wheat output grew by 0.5% 

per year as yield growth slowed to 0.8% per year while harvested area shrunk by 0.3% per 

year. In contrast, corn crops have benefited from increased R&D efforts in the early 1990s, 

resulting in higher yield varieties and more modern production technologies
14

. As a result, 

yield growth for corn has continued to improve over time, contributing to faster expansion of 

corn production. 

iii. Trends in Supply and Demand for Agricultural Products in APEC 

Food demand in the APEC region 

over the past 20 years has been 

driven by a combination of rapid 

population growth, a high rate of 

urbanization, higher income growth, 

and growing demand for biofuels. 

Economic growth has been 

particularly strong among 

developing APEC economies, 

helping to increase real GDP per 

capita from USD 1,200 in 1990 to 

almost USD 2,900 in 2009. 

Consistent with the global trend, 

consumers in developing APEC 

economies are increasingly moving 

from a diet dominated by carbohydrates and vegetables to one that is higher in protein as a 

result of their increased income. In 1961, vegetable-based food made up 95% of the calorie 

intake of an average consumer in developing APEC (Figure 11). By 2009, this had been 

reduced to around 80%. In contrast, consumers in industrialized APEC economies have 

slightly increased the portion of vegetables in their daily food intake. 

 

                                            
14

 Gerpacio (2003). 

Figure 10. Average annual growth in global production of selected 

crops 

 
Source: FAOSTAT and PSU calculations. 

Figure 11. Ratio of vegetable-based products to 

animal-related products in daily food consumption  

 
Source: FAOSTAT and PSU calculations. 
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Regarding bioenergy, the APEC 

region has quickly emerged as the 

key player in this sector. The 

region’s share of total world 

biofuels production increased from 

35% in 2000 to more than 60% in 

2010 (Figure 12). The majority of 

ethanol production in the APEC 

region is currently produced from 

corn and sugar cane, while that of 

biodiesel is produced from palm oil 

and soybeans. The United States is 

at the forefront of ethanol 

production, accounting for 57% of 

the world total. Currently, about 40% of U.S. corn supply is now used to produce ethanol. 

Since the United States is the world’s largest producer of corn, this represents an estimated 

15% of global corn production that is being diverted into biofuels. Largely in response to the 

growth in domestic consumption and, to a lesser extent, export opportunities, APEC’s 

production of high-value agricultural commodities and bioenergy crops has grown 

significantly: production of both primary oil crops and of corn has increased at an average 

rate of 4.0% per year since 1992. 

 

However, unlike the pre-1990s era when production increases were met partially through 

land expansion, options for exploring new land for agriculture are limited in many APEC 

economies. Since 1992, 86 million hectares of agricultural land in APEC (around 4%) has 

been allocated to other uses (see Figure 9). Facing land shortages, farmers have opted to 

increase intensification of current croplands and/or reduce the harvested area of crops that 

have lower demand growth. Between 1992 and 2009, harvested area in APEC for cereal 

crops (excluding corn) declined by 15% (35 million hectares). Over the same period, the 

acreage for oil crops increased by around 29% (23 million hectares), while that of corn 

increased by 19% (13 million hectares). 

 

In addition to shrinking land resources, the supply of some key agricultural commodities in 

the APEC region is confronted by another challenge: slowing yield growth (Table 1). This is 

most visible in wheat with yield growth slowing from 2.6% per year between 1962 and 1991 

to 1.0% per year between 1992 and 2010. This slower rate of yield improvement is not 

sufficient to offset the large contraction in harvested area. As a result, wheat production in the 

APEC region has stagnated. In fact, prior to the spike in global wheat prices in 2007-08, 

wheat production in the APEC region was actually declining at an annual rate of 0.3% 

between 1992 and 2007. 

 
Table 1. Average annual growth in the production of selected crops in APEC 

% 

Wheat Rice Corn Oil crops 

1962-

1991 

1992-

2010 

1962-

1991 

1992-

2010 

1962-

1991 

1992-

2010 

1962-

1991 

1992-

2010 

Production 2.5 -1.0 3.3 1.0 2.4 2.7 4.0 4.0 

     area -0.1 -2.0 0.8 0.2 0.6 1.0 1.5 1.0 

     yield 2.6 1.0 2.5 0.7 1.8 1.7 2.5 3.0 
Source: FAOSTAT and PSU calculations. 

 

Figure 12. Biofuels production 

 
Source: US EIA and PSU calculations. 
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The slowdown in yield growth is also pronounced in rice. As a consequence, between 1992 

and 2010, rice production in the APEC region grew at less than one-third the rate at which it 

grew during the 1962-1991 period, when it registered an annual growth rate of 3.3%. Given 

the importance of rice in many APEC economies, this slowdown is indeed cause for concern. 

However, addressing the numerous challenges that have caused rice productivity to decline 

can be difficult for many APEC economies (Box 1). These challenges to improving 

agricultural productivity will be examined in greater detail throughout this issues paper. 
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 USDA (2012). 
16

 Armas et al. (2010). 

Box 1. Indonesia’s agricultural productivity challenge 

Concerned by its reliance on food imports, Indonesia has set itself the ambitious goal of being self-

sufficient in rice, sugar, corn, soybeans, and beef by 2014. In the case of rice, Indonesia is one of the 

world’s largest rice consumers with annual per capita consumption of 125 kilograms, in comparison 

with the world average of 53 kilograms. With the aim to encourage local production of rice, the 

government put a partial ban on rice imports, resulting in a large disparity between the international 

and domestic rice prices in Indonesia (Figure 13). 

Figure 13. Comparison of domestic rice prices  

 
Source: FAO GIEWS, Food Price Data and Analysis Tool. 

Under its self-sufficiency policy, Indonesia 

aims to produce a surplus of 10 million tons 

of paddy rice for total production of 75.7 

million tons by 2014. Given that Indonesia 

produced 65.8 million tons of rice in 2011, 

production will need to increase by more 

than 7% per year over the next two years in 

order to achieve its target rice production 

by 2014 – a substantial jump over the 

average annual growth in production of 

3.8% between 2006 and 2011. In addition, 

rice production is forecast to grow by 4.3% 

in 2012. 

Indonesia therefore needs to address the 

declines in rice yield growth which have become quite pronounced since 1990. Between 1961 and 

1990, Indonesia’s rice yield grew at an annual rate of 3.3%. However, this growth rate has fallen to 

just 0.8% per year since 1990. This decline in yield growth reflects a broader picture of stagnation in 

Indonesia’s agricultural productivity since the 1990s. Low levels of both public and private 

investment in rural infrastructure and in R&D, including irrigation systems, has caused Indonesia’s 

total agricultural productivity growth to fall from an annual average of 1.75% in the 1960s to 1.0% 

per year in the 1990s. In 2010, the Indonesian Directorate General for Water Resources found that 

46% of the irrigation system is in disrepair
15

. Meanwhile, the government can meet only around 40-

50% of the actual irrigation operational and maintenance funds required. 

Since the early 2000s, public spending on agriculture in Indonesia has increased substantially in real 

terms, from IDR 11.0 trillion in 2001 to IDR 61.5 trillion in 2009, an average annual increase of 

12%
16

. Agriculture’s share of total government spending doubled from 3% in 2008 to 6% in 2011. 

However, this rapid growth in spending has not resulted in a corresponding rise in agricultural 

production, which increased by only 3% per year over the same period. This is due to the fact that 

most of the agricultural budget is directed towards subsidizing the costs of inputs such as fertilizers 

and seeds for farmers rather than towards infrastructure investment, for example, that could enhance 

productivity. In addition, total public and private spending on agricultural R&D was at 0.27% of 

agricultural GDP in 2007 compared with 1.92% in Malaysia. As a result, real value added per 

agricultural worker in Indonesia is quite low at USD 730 in 2010, compared with USD 1,119 in the 

Philippines and USD 6,680 in Malaysia. 
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C. IMPLICATIONS FOR FOOD SECURITY 

Slowing production growth in the past two decades for some agricultural products, against a 

backdrop of accelerating demand growth, has created a tight agricultural market globally. 

Faced with sluggish growth in supply, distributors have had to prioritize the allocation of 

agricultural products among competing demands. For some commodities, the amount 

available for food consumption was sacrificed for other purposes, such as animal feed and 

bioenergy. The per capita food supply of cereals declined from a world average of 148 

kg/year in the 1990s to 144 kg/year in the 2000s. Although this decline is partly the result of 

diet diversification away from staples by consumers in middle-income economies, it is also a 

reflection of failures to improve nutrition for households in food insecure areas. 

 

Furthermore, the tight condition in the agricultural market has also made it more susceptible 

to supply and demand shocks. Before the Global Financial Crisis (GFC) in 2008, the 2000s 

had been a good decade for the world economy. Fast rising prosperity led to a sudden spurt in 

the demand for agricultural products. Since short-term supply is fairly inelastic, suppliers 

responded to the sudden spike in demand by using the stock reserves of some staple grains. 

This was particularly evident for rice, wheat, and corn in which lower stock levels in 

combination with higher utilization amounts pushed stock-to-use ratios to their lowest levels 

in more than 20 years. As bad weather severely affected many agricultural crops worldwide 

in the 2007/08 harvesting season and again in 2010/11, the low level of grain reserves 

impaired the ability of suppliers to stabilize food availability and prices. World grain prices 

soared 156% from December 2005 to June 2008, declining 47% by June 2010, and then 

jumping again 68% by February 2011. 

 

 Rising international prices for some 

key staple grains, including corn, 

wheat, and rice, translated into high 

food inflation in many economies 

around the world. Weak economic 

growth following the GFC turned 

rising food inflation into a broader 

food crisis as poor households were 

unable to cope with the twin effects 

of rising prices and falling incomes. 

The number of people suffering from 

hunger and living in poverty was 

raised significantly as a direct result 

of rising food prices. The World Bank estimated that higher food prices had pushed 130 

million to 155 million people into poverty in 2008. The spike in grain prices in 2011 caused 

another 44 million people to be added to the 1.2 billion people already living below the 

extreme poverty line
17

.  

 

Many APEC economies were not spared from the tight conditions in global agricultural 

markets. Slowing production growth in the region has reduced the ability of supply to keep 

up with the growth in demand. This is particularly evident in developing APEC economies 

where strong economic growth since 2000 has strengthened food demand beyond their 

capacity to expand production, reflected by a substantial increase in their food import bills 
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Figure 14. Food trade balance 

 
Source: FAOSTAT and PSU calculations. 
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(Figure 14). The food trade deficit in these economies has more than tripled, from around 

USD 13 billion in 1992 to USD 40 billion in 2010.  

 

When international prices of key 

staple grains rose substantially in 

2008 and again in 2011, many 

APEC economies were affected. 

Domestic food inflation reached 

double digits in some economies. 

In Viet Nam, food inflation 

averaged 50.5% in 2008. Of 

particular concern is that food 

inflation was higher among less 

wealthy APEC economies where 

households tend to spend a 

greater proportion of their 

expenditure on food (Figure 15). 

For households living below the 

poverty line, food-related expenditure represents an even larger share: up to 60%-70% of the 

total budget among households living on less than USD 2 a day (in PPP terms) is spent on 

food. Therefore, higher food prices, stemming from higher international grain prices, have 

considerable social implications 

for low-income APEC 

economies. According to a study 

by the Asian Development 

Bank, the effects of food 

inflation on poverty are 

relatively higher in Indonesia; 

Papua New Guinea; the 

Philippines; Viet Nam; and 

among the rural poor in China 

(Table 2). For instance, a 20% 

increase in food prices is 

estimated to increase the poverty 

rate by more than 3 percentage 

points in these economies
18

. 

D. IMPACT OF THE CURRENT GLOBAL GRAIN PRICE INCREASES 

The recurrence of soaring international grain prices in the third quarter of 2012 is fuelling 

concerns over the possibility of another damaging food price spike. In this context, it is 

important to assess (1) the transmission channels of rising international grain prices into 

domestic markets and (2) the magnitude of the impact on overall food prices in APEC. 
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 The poverty rate is defined as the proportion of the population with less than $1.25 a day in purchasing power 

parity (PPP) terms. 

Figure 15. Food inflation and food expenditure in 2008  

 
Source: Thomson Reuters; USDA, ERS. 

Table 2. Impact of a 20% food price shock on poverty in 

selected developing APEC economies 

 

Poverty rate 

(2005) 

Estimated change 

in poverty rate 

% of population percentage points 

China – Rural 22.3 4.3 

China – Urban 0.9 0.5 

Indonesia – Rural 23.8 4.8 

Indonesia – Urban 21.5 3.2 

Malaysia 0.0 0.2 

Papua New Guinea 35.8 3.4 

Philippines 22.6 3.2 

Thailand 0.4 0.2 

Viet Nam 16.9 3.9 
Source: Asian Development Bank (2011a); World Bank, WDI. 
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i. Transmission of Rising International Grain Prices into the APEC Region 

Given the heterogeneity in the production and consumption of agricultural commodities 

across the APEC region, the impact of rising international prices for wheat, corn, and 

soybeans will also not be uniform across the APEC members. The transmission of higher 

world prices for these commodities to domestic prices depends on a number of 

characteristics, such as the nature of supply and demand in the domestic market, the specific 

diet of the population, and the nature of domestic policies in response to such price shocks. 

 

The APEC region produces over 

40% of global wheat and soybeans. 

However, the production of these 

two commodities is concentrated in 

just a few economies – the United 

States; Canada; and China for wheat 

and soybeans, and Russia and 

Australia for wheat. Although China 

is a major producer of both wheat 

and soybeans, is not a major exporter 

of these products as its production is 

mostly consumed domestically. In 

fact, the rapidly growing feed 

requirement to fuel expanding meat 

production has turned China into the world’s leading importer of soybeans (Figure 16). Of 

particular importance is the fact that the United States is the largest supplier of soybeans to 

China. Therefore, in the absence of any policy response, domestic prices for soybeans in 

China are highly susceptible to changes in the balance of U.S. soybeans that are available for 

export. 

 

With only a handful of wheat 

and soybean producers in the 

APEC region, many APEC 

economies are net importers. In 

Thailand; Indonesia; the 

Philippines; Brunei 

Darussalam; Korea; Malaysia; 

Peru; and Japan, at least 90% 

of the wheat available in the 

domestic market is met 

through imports (Figure 17). In 

some cases, the importance of 

wheat in the domestic food and 

animal feed industries 

highlights the vulnerability of 

these economies to rising international prices. Among net importers, wheat accounts for more 

than 20% of total cereal consumption in New Zealand; Chile; Brunei Darussalam; Peru; 

Korea; and Japan. In some other Asian economies, such as Thailand; Indonesia; and Viet 

Nam where rice has been the key staple, wheat-based foods are increasingly being consumed. 

Their growing prominence is largely driven by the rapid growth in per capita income in these 

Figure 16. Meat production and soybean imports in 

China 

 
Source: FAOSTAT and PSU calculations. 

Figure 17. Corn and wheat imports and consumption 

 
Source: FAOSTAT and PSU calculations. 
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economies, bringing about the changing consumption patterns that often follow economic 

growth. 

 

In comparison with wheat and soybeans, corn generally plays a relatively larger role in the 

food and animal feed industries in the APEC region. In some economies – such as the United 

States; Mexico; Korea; Japan; Chile; Peru; Malaysia; Canada; and China – corn accounts for 

more than 35% of total cereal consumption. On the supply side, the United States dominates 

the global corn trade, although exports account for only about 15% of U.S. corn production. 

The dominant role of the United States in the world corn market and the low share of its 

production that is exported implies that corn prices in the rest of the world are highly 

influenced by the supply and demand relationship for corn in the domestic U.S. market. 

 

APEC is therefore home to some of the world’s leading corn importers. For example, Japan is 

by far the world’s largest importer of corn, with the United States supplying more than 90% 

of its 15 million tons of corn imports annually. Japan’s corn imports are driven by its large 

livestock production, in which the biggest input is compound feed mix. As the feed 

manufacturing industry in Japan is consolidating production capacity following the 

earthquake and tsunami disaster in March 2011, demand for corn and other feed crops in 

Japan is likely to increase. Korea; China; and Mexico are also among the top five importers 

of corn. In China and Korea, corn is mainly used as a feed input. However, in Mexico, corn is 

also an important staple, accounting for 60% of its total cereal consumption – the highest 

among the APEC economies – and providing more than 40% of average daily calorie intake. 

Although corn is the most important crop in its agricultural sector, Mexico has also increased 

its imports in order to meet the growing food and animal feed demand. 

 

Based solely on the supply and demand relationship of wheat, corn, and soybeans in each 

APEC economy, Japan; Korea; Malaysia; Peru; Chile; and Mexico are relatively more 

vulnerable to a sustained increase in international prices. However, the level of self-

sufficiency in the production of these commodities is not the sole factor in determining the 

magnitude of price shocks that can be transmitted into the domestic market. Government 

policies, such as grain stock reserves and price interventions, are also critical. 

 

For instance, while Thailand and Malaysia maintain price controls on essential food items, 

Indonesia provides direct subsidies for food. Some other APEC members also have a record 

of stipulating temporary policies in order to mitigate food price increases. Japan has a feed 

price stabilization program which pulls together government subsidies and industry funding 

to help absorb sudden surges in the compound feed price. This program was activated during 

the 2007-08 global food price crisis and again in the last quarter of 2010 to help curb feed 

price increases. In China, if faced with rising flour prices, the government has an option to 

instruct state owned grain reserve companies to supply wheat to designated mills and then 

require those mills to sell the product at a price set by the government. For these economies, 

the fiscal budget also shares the burden of an increase in world food prices. 

ii. Impact of Increased Global Grain Prices on Food Prices in the APEC Region  

So far, the impact of the surge in international prices for wheat, corn, and soybeans on 

domestic prices in APEC economies has varied since it depends on each economy’s current 

level of reserves, local producing conditions, and the ability to source alternative supplies. 

Some large corn importers, including Korea; Japan; and Chinese Taipei, have increasingly 
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sourced feed inputs from South America as well as from producers in the Black Sea region. 

Farmers in Japan have also switched to cheaper feed inputs and reduced the use of corn in 

animal feed. It is therefore too early to reach a full conclusion as to the effects of the current 

global price rises on domestic food inflation in each APEC economy. 

 

However, in the third quarter of 2012, food prices have indeed surged in some APEC 

economies. In Indonesia, rising soybean prices have exerted upward pressure on some 

important Indonesian staples, such as soybean cake and tofu, prompting the government to 

temporarily lift taxes on soybean imports. Retail prices for some grains and their downstream 

commodities have also increased in Chile; Peru; and Mexico. In Mexico, for instance, higher 

international grain prices have been passed on to domestic consumers in the form of higher 

prices for tortilla. It is important to note that besides the higher cost of imported food, 

domestic and seasonal factors (i.e., weather anomalies affecting domestic food production as 

well as festive seasons increasing food demand), have also played a significant role in 

increasing food inflation in these economies. 

 

In other APEC economies, food inflation moderated in the third quarter of 2012. Even in the 

United States, where the severe drought has sent prices soaring, food inflation has continued 

its downward trend since January of this year. One of the key reasons is that there has not 

been a synchronized price spike across all food categories. In fact, global prices of many 

other important agricultural products have fallen sharply this year. Rice prices have also been 

relatively stable this year due to record global production. Higher inventory levels of wheat, 

corn, and soybeans in many APEC economies, compared with the previous period of food 

inflation in 2008, suggests that de-stocking could also provide a buffer against the passing on 

of higher grain prices to consumers. Moreover, the current global surge in grain prices is 

occurring against a backdrop of lower global growth, moderate energy prices, and weak 

consumer confidence, which together has helped to curtail any drastic increases in food prices 

in the APEC region. 

 

Notwithstanding the current moderate pace of food inflation in several APEC economies, 

food prices may gain momentum in the coming months. It is estimated that the full effect of 

the increase in grain prices on packaged and processed foods that use grain as a major input 

(cereal, corn flour, etc.) will likely take 10 to 12 months to hit retail food prices
19

. Similarly, 

since corn and soybeans are major inputs in animal feed, higher prices for these commodities 

are affecting profitability in the livestock sector. Livestock producers, especially those in the 

United States, are thus being pressured to increase herd culling and suspend any expansion 

plans. In Mexico, higher grain prices are forcing consolidation among large dairy producers 

and the exiting of smaller producers. Thus, consumers will most likely be impacted by 

increases in retail prices for a wide range of meat and dairy products over the next few 

months as the supply of these products is likely to shrink in the medium-term and as 

producers pass through higher feed costs. 
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3. AGRICULTURAL TRADE BARRIERS 

A. OVERVIEW OF AGRICULTURAL TRADE 

Since open trade in agricultural products helps to mitigate price volatility as well as improve 

agricultural competitiveness, APEC members should refrain from implementing trade 

barriers in response to rising food prices. In fact, such measures can be counterproductive: it 

is estimated that 45% of the world price increase for rice in 2006-08 and 29% of the price 

increase for wheat was due to changes in border restrictions used by economies as an attempt 

to insulate themselves from the initial price increases
20

. Nevertheless, a study on food 

security policies recently commissioned by the APEC PSU found that many APEC members 

adjusted their food security policies towards self-sufficiency in response to the recent food 

price spikes, particularly those economies that are net food importers
21

. Such policies can 

conflict with overall food security objectives, both domestically as well as globally. For 

instance, studies have shown that import bans hinder the competitiveness of the agricultural 

sector, thereby limiting agricultural productivity growth as well as increasing food costs for 

poor consumers who are net buyers of food staples
22

. 

 

Research also shows that agricultural trade distortions impose significant economic costs. A 

recent study found that removing the goods market distortions that remained in 2004 would 

potentially increase global economic welfare by USD 168 billion per year, of which about 

70% would come from agriculture and food policy reform
 23

. In addition, the share of global 

production of farm products that is exported would rise from 8% to 13% (excluding intra-EU 

trade), thereby reducing price volatility. Significantly for developing economies, the study 

also found that their share of the world’s primary agricultural exports would rise from 55% to 

64%, while net farm income in developing economies as a group would rise by 5.6%. It is 

important to note that agricultural trade liberalization would cause global food prices to rise, 

although this would raise farmer incomes, particularly in developing economies, as well as 

create an incentive for increased investment in the sector. 

 

Agricultural liberalization has proved to be one of the more contentious topics in the current 

round of multilateral trade negotiations at the WTO, the Doha Development Agenda (DDA), 

which commenced in November 2001. The negotiations aim to reform agricultural trade in 

three main areas: improving market access, reducing domestic support, and eliminating 

export subsidies. Although conflicting priorities with respect to agricultural policy has 

resulted in several negotiating factions among the WTO members, substantial progress has 

been made in many topics under all three agricultural pillars. However, at the most recent 

conference in July 2008, members were unable to reach agreement on the threshold for the 

special safeguard mechanism (SSM), which would allow developing WTO members to 

impose a special tariff on certain agricultural goods in the event of an import surge or price 

drop. The talks continue to be at an impasse and a timely and successful conclusion to the 

DDA remains uncertain, jeopardizing the concessions that have so far been made. 
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Despite its dominance in trade negotiations, agricultural trade accounted for just 8.3% of the 

value of global goods trade in 2011 (Figure 18a)
24

. Exports of agricultural products from 

APEC economies, valued at USD 475 billion in 2011, comprised 35% of the value of global 

agricultural exports. This is substantially lower than that of non-agricultural exports from 

APEC members, which was valued at USD 7.8 trillion and accounted for 53% of global non-

agricultural export value. In fact, agricultural exports as a share of total goods export value 

from APEC economies was 5.8% in 2011. 

 

Figure 18a. Global goods trade value in 2011 Figure 18b. Intra-APEC goods trade value in 2011 

  
Source: International Trade Centre, Trade Map and PSU calculations. 

 

Most of the agricultural exports from APEC economies went to other APEC members: intra-

APEC trade in agricultural products, valued at USD 325 billion in 2011, comprised 68% of 

total agricultural export value from APEC members (Figure 18b). Meanwhile, intra-APEC 

trade of non-agricultural products, valued at USD 5.3 trillion, also accounted for 68% of total 

non-agricultural export value from APEC members. Interestingly, the value of agricultural 

exports as a share of total export value to other APEC economies is higher for industrialized 

APEC economies than for developing APEC economies: 8.0% compared with 4.5%. 

B. TARIFF AND NON-TARIFF BARRIERS 

After four consecutive years of declines, the average MFN applied tariff rate on agricultural 

products in the APEC region rose to 12.3% in 2011 from 11.8% in 2010, mainly due to steep 

increases in the average tariff rates applied by Canada and Japan (Figure 19)
25

. In 2011, the 

average MFN applied tariff rate on agricultural products was 9.8% in industrialized APEC 

economies and 13.0% in developing APEC economies. Tariffs on agricultural products are 

not only higher than those applied to non-agricultural products, but are also slower to be 

reduced. From 2007 to 2011, the average MFN applied tariff rate on agricultural products in 

the APEC region decreased by 11.5%, while that for non-agricultural products fell by 20% to 

4.7% in 2011. 
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Given the generally downward 

trend in average tariff rates, 

greater attention is now being 

paid to non-tariff barriers – not 

only the more traditional ones 

such as import quotas, but also 

regulatory measures that reflect 

domestic public policy objectives, 

including technical barriers to 

trade (TBT) and sanitary and 

phytosanitary (SPS) measures. In 

its World Trade Report 2012, 

which focuses on the issue of 

non-tariff measures (NTM), the 

WTO found that the use of TBT 

and SPS measures has indeed 

increased, both in absolute terms 

and relative to other measures. 

The WTO reports that the average 

economy imposes TBT measures on about 30% of products and trade and SPS measures on 

around 15% of products and trade. While some of these trade measures are legitimately used 

in the interest of food safety, there is an increasing concern that such regulations can also be 

used to protect domestic producers, raising issues of transparency. 

 

Between 1995 and 2011, there 

were 317 specific trade concerns 

raised by WTO members against 

a TBT measure, slightly over half 

of which concerned a measure 

that had been undertaken by an 

APEC economy (Figure 20). 

Looking more closely at the 

product level, around 30% of all 

TBT concerns raised between 

1995 and 2011 were related to an 

agricultural product, nearly half 

of which named an APEC 

economy as the maintaining 

member
26

. Of those cases, the 

United States accounted for 20%, 

followed by Korea (14%) and 

Canada and China (12% each). 

Significantly, of the 50 TBT concerns regarding agricultural products that were raised against 

an APEC economy, 37 cases (74%) included another APEC economy as a raising member. 

 

Furthermore, growth in the number of concerns raised over TBT measures that impact 

agricultural products has outpaced growth in those raised over measures that affect non-
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 A ‘maintaining’ member is the economy that maintains the measure to which the specific trade concern has 

been raised. A ‘raising’ member is the economy (or one of the economies) that raised the specific trade concern. 

Figure 19. Intra-APEC trade and MFN applied tariff 

rates 

 
Source: International Trade Centre, Trade Map; WTO, World 

Tariff Profiles and PSU calculations. 

Figure 20. Specific trade concerns raised against TBT 

measures 

 
Source: WTO, TBT IMS and PSU calculations. 
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agricultural products. In just the past six years (2006-2011), there were 59% more TBT 

concerns raised over a measure that affected an agricultural product than had been raised in 

the previous 11 years, compared with a 43% increase in the number of TBT concerns raised 

over a measure that impacted a non-agricultural product. Products classified as beverages 

accounted for the highest number of TBT concerns regarding an agricultural product (29%), 

followed by meat (24%) and live animals (14%). Many of these concerns were raised over 

packaging and labelling requirements, including measures that had been implemented in the 

protection of the environment as well as human health and safety. 

 

There has also been an increasing number of regular and emergency SPS notifications 

reported to the WTO since 1995, peaking in 2010
27

. APEC members are especially active in 

submitting notifications concerning SPS measures to the WTO: 13 APEC members were 

responsible for nearly 70% of the regular SPS notifications from 1995 through the third 

quarter of 2011, while 12 APEC members accounted for 44% of the emergency SPS 

notifications. From 2009 through September 2012, APEC members submitted 2,146 regular 

SPS notifications and 121 emergency SPS notifications. The United States accounted for 

26% of the regular notifications followed by China (20%) and Canada (12%), while the 

Philippines made 30% of the emergency notifications followed by the United States (16%). 

 

Despite the increase in SPS notifications, the number of SPS concerns raised by WTO 

members has fallen since peaking during the five years between 2001 through 2005. In total, 

there were 312 specific trade concerns relating to SPS measures raised between 1995 and 

2010, nearly all of which involved agricultural products, particularly meat products and live 

animals. An APEC economy was named as a maintaining member in nearly half of the SPS 

concerns that were raised. These concerns were dominated by SPS measures regarding meat 

products and fruits. Of the concerns raised against APEC members, the United States was 

named as a maintaining member 22% of the time, followed by Japan (15%), China (11%), 

and Australia (10%)
28

. Another APEC economy was one of the members raising the SPS 

concern in over half the cases raised against an APEC economy. 

 

The WTO found that the diversity of TBT and SPS measures has a negative effect on trade in 

the agricultural sector, but that those effects can be mitigated by international harmonization 

of standards and mutual recognition, helping to ensure that TBT and SPS measures are 

applied transparently and fairly
 29

. Also at issue is that technical barriers to trade, including 

SPS measures, can have a disproportionately negative impact on food exports from 

developing economies since these economies may not have the necessary scientific and 

technical expertise and technologies, thereby facing higher costs of compliance. A recent 

survey found that 60% of businesses in the agricultural sector in developing economies are 

negatively affected by NTMs, compared with 51% of businesses in the manufacturing sector, 

with exporters of agricultural products also reporting more problems related to TBT and SPS 

measures than exporters of manufactured goods
30

. Capacity building to address these 

challenges is necessary so that food exporters in developing economies are able to diversify 

their export markets, particularly to include developed economies
31

. 
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4. FOOD LOSSES AND WASTE 

A. MAGNITUDE OF FOOD LOSSES  

Strategies that seek to improve food availability often place an emphasis on the need to 

increase production, especially when food prices rise. However, there is a fundamental aspect 

of food security that has recently begun to attract intense attention: the need to reduce food 

losses and food waste
32

. A recent study commissioned by FAO estimated that one-third of 

food produced for human consumption is lost or wasted globally, amounting to around 1.3 

billion tons per year
33

. To put this into perspective, a study commissioned by the UK 

government indicates that if this global loss estimate were halved, then existing production 

could be reduced by 25% and the food demand expected in 2050 would still be met
34

. 

 

In addition, the environmental resources, such as water, required for food production would 

also be reduced, as well as the greenhouse gas emissions that result from food production. A 

recent study, which estimated that 24% of all produced food is lost in the supply chain, found 

that approximately a quarter of the consumed resources (freshwater, cropland, and fertilizers) 

were used to produce those losses
35

. The study also asserts that halving these food losses 

would provide an extra one billion people with an adequate supply of food, in addition to 

preserving critical natural resources. 

 

Given that the APEC region includes some of the world’s largest producers and exporters of 

many food staples, it is crucial that APEC members address the issue of food losses. 

Reducing losses along the entire food supply chain is essential in order to increase food 

availability from existing levels of production. A food supply chain can be divided into three 

broad parts: (1) production and harvesting; (2) post-harvest, which includes handling and 

storage, transportation, processing and packaging, and distribution and marketing; and (3) 

post-consumer, which includes households, institutions, and the hospitality sector. It is, 

however, very difficult to measure exactly how much food is lost or wasted, especially as it 

moves along the supply chain. Data on food losses are extremely limited, and much of what 

is available is out of date. Furthermore, there is no standardized methodology for measuring 

food losses across the different agricultural products. 

 

Despite the data limitations, an estimated 9% of the food supply in the APEC region is lost 

between the level at which production is recorded and before reaching the consumer – i.e., 

during the storage and transportation stages of the supply chain
36

. Looking more closely at 

specific agricultural products, an estimated 14% of roots and tubers are lost during these 

stages of the supply chain – the highest amount across the commodity groupings – followed 

by fish and seafood (11%) and oilseeds and pulses (10%) (Figure 21). Although food losses 
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in developing APEC economies 

account for most of the storage 

and transportation losses in the 

APEC region – with losses 

especially high in the Southeast 

Asian APEC economies – food 

losses can also be high in 

industrialized APEC economies 

for particular commodity 

groupings. For instance, the data 

indicate that losses in roots and 

tubers are above 10% in Canada 

and in the United States, while 

cereal losses are around 15% in 

Australia. 

 

The Swedish Institute for Food and Biotechnology (SIK), commissioned by FAO, takes this 

analysis a step further and estimates the share of edible food that is lost or wasted at different 

stages along the supply chain – from primary production through consumer waste
37

. The data 

suggest that 10% of food is lost during primary production, followed by post-harvest, which 

includes handling, storage, and transportation (7.3%), and during consumption (7%) (Figure 

22a). The data also reveal that nearly half of the total edible supply of roots and tubers is lost, 

closely followed by fruits and vegetables (Figure 22b). Food losses during primary 

production are largest for roots and tubers (15%), while these products also exhibit the largest 

amount of losses during the subsequent post-harvest stages (26%). Meanwhile, consumer 

food waste is largest for cereals (14%). 

 

Figure 22a. Global food losses along the supply chain, 

by segment 

Figure 22b. Global food losses along the supply chain, 

by agricultural product 

  
Source: Gustavsson et al. (2011) data provided by FAO and PSU calculations. 

 

The study also reveals the differences between developed and developing economies in terms 

of food losses. Although approximately 30% of food is lost along the entire food supply chain 

in both developed and developing economies, the losses occur at different points along the 

supply chain. In general, food losses are larger in low-income economies at the beginning of 

the supply chain from primary production through the post-harvest segments, while food 

losses in high- and medium-income economies are larger at the marketing and consumption 
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 Gustavsson et al. (2011). 

Figure 21. Food losses in APEC, by agricultural product 

 
Source: FAOSTAT, 2009 Food Balance Sheets and PSU 

calculations. 
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stages of the supply chain
38

 (Figure 23a). An estimated 24% of food is lost in low-income 

economies from primary production through processing, compared with 19% of food lost in 

high- and medium-income economies during these stages. However, 14% of food is wasted 

during the distribution and consumption stages in high- and medium-income economies, 

compared with 7.6% waste during these stages in low-income economies. 

 

Figure 23a. Global food losses, by supply chain segment and level of economic development 

 
Figure 23b. Global food losses, by agricultural product and level of economic development 

 
Source: Gustavsson et al. (2011) data provided by FAO and PSU calculations. 

 

There are also revealing differences between the economy groupings in the amount of losses 

across agricultural products as they move along the supply chain. Over half of fruits and 

vegetables are lost in low-income economies, especially during primary production which 

accounts for nearly half of these losses (Figure 23b). Overall losses of oilseeds and pulses and 

of dairy are also higher in low-income economies, while losses of roots and tubers, cereals, 
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and fish are higher in medium- and high-income economies. Although losses during primary 

production contribute substantially to the overall losses of roots and tubers and of fish and 

seafood, consumption losses account for nearly half of the cereal losses in medium- and high-

income economies. 

 

Despite the difficulties in measuring food losses and food waste, it is nevertheless clear that 

such losses are substantial and that reducing them is imperative to achieving global food 

security. In order to better assess the magnitude of food losses, particularly along the post-

harvest segments of the supply chain, a unified methodology for assessing food losses needs 

to be developed. Comparable data across economies as well as across agricultural products 

would allow for better analysis of the issue in order to design coordinated approaches to the 

development of food market infrastructure and their logistical support, including measures to 

attract targeted investments, thereby reducing food losses along the supply chain. 

B. CAUSES OF FOOD LOSSES  

The underlying causes of food losses along the supply chain, and therefore the challenges that 

APEC economies face in reducing such losses, vary depending on the level of economic 

development. Food supply chains in industrialized economies are typically long and are 

characterized by close integration between producers, processors, distribution systems, 

suppliers, and markets (thereby ensuring greater economies of scale and efficiency), while 

those in developing economies are usually short and are often characterized by limited 

infrastructure and technologies, often using traditional methods and storage systems and with 

many intermediaries supplying local markets
39

. 

i. Primary Production Losses 

According to the study commissioned by FAO, an estimated 15% of roots and tubers, 14% of 

fruits and vegetables, and 3.7% of cereal grains are lost globally during production and 

harvesting. These losses are typically the result of inadequate equipment as well as from 

insufficient technical and managerial knowledge on the part of the farmers. Extension 

services such as initiatives that train farmers in the most optimal growing and harvesting 

techniques are therefore essential to increase yields and reduce food losses during primary 

production, especially in developing economies. In addition, modern agricultural machinery 

and equipment and up-to-date techniques play an obvious and important role in increasing 

productivity and in limiting the amount of food losses during primary production. However, 

in 2007, developing APEC economies had a total of USD 171 billion worth of agricultural 

machinery and equipment used in primary production, while industrialized APEC economies 

had over three times that amount (USD 535 billion)
40

. 

 

Modern and well-maintained irrigation systems are also important in limiting losses during 

food production as well as in increasing yields. Although the total area equipped for irrigation 

has increased substantially across the APEC region – from 109 million hectares in 1995 to 

128 million hectares in 2009 – its growth has recently slowed
41

. Between 2000 and 2004, the 
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total area equipped for irrigation grew at 

an average annual rate of 2.2%. 

However, this rate fell to just 0.5% per 

year between 2005 and 2009, mainly 

due to a large fall in the average growth 

rate in developing APEC economies. In 

addition, according to FAO estimates, 

around 75% of the total area with the 

potential for irrigation in developing 

APEC economies was actually equipped 

for irrigation in 2009 – excluding China, 

this share falls to just over half (Table 

3). Furthermore, several APEC 

economies are faced with the challenge 

of addressing deteriorating irrigation 

systems. For example, the Indonesian 

government estimated in 2010 that 46% of the irrigation system is in disrepair and the ability 

to address its condition is limited due to lack of funds
42

. 

ii. Post-harvest Losses 

Following primary production and harvesting, food losses occur at four main stages along the 

supply chain before reaching the consumer: handling and storage, transportation, processing 

and packaging, and distribution and marketing. Data provided by FAO indicates that around 

26% of roots and tubers, 23% of fruits and vegetables, and 12% of cereal grains are lost 

globally during these segments of the food supply chain. The data also reveal that post-

harvest losses are larger in developing economies: 13.5% of food is lost in handling, storage, 

transportation, and processing in low-income economies compared with 8.5% along these 

stages of the supply chain in medium- and high-income economies. These losses tend to be 

the result of a lack of necessary post-harvest infrastructure as well as a lack of technical and 

managerial skills in post-harvest processing. 

 

Post-harvest losses of non-perishable foods, such as cereal grains, are typically due to 

inadequate storage facilities, resulting in physical losses from spillage, consumption by pests 

and rodents, and incidents of fungus, as well as a more general loss in quality. Such grain 

losses can be quite high and APEC economies can face several challenges in addressing these 

losses (Box 2). Meanwhile, post-harvest losses of perishable foods, such as fresh fruits and 

vegetables, are often due to improper handling and/or packaging as well as inadequate 

transportation infrastructure resulting in spoilage. In this regard, cold storage facilities as well 

as advanced packaging technology to increase shelf life are vital in limiting losses of fresh 

produce, both of which are often severely lacking in developing economies. 

 

Box 2. Tackling rice storage losses in Viet Nam 

Viet Nam, the world’s second largest rice exporter, produces nearly 40 million tons of paddy rice a 

year, half of which is grown in the Mekong Delta region. However, a lack of modern rice storage 
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 USDA (2012). 

Table 3. Irrigation systems in selected APEC 

economies in 2009 

1000 hectares 
Equipped 

area 

Potential 

area 

Share 

(%) 

Chile 1,900 2,500 76.0 

China 64,504 70,000 92.1 

Indonesia 6,722 10,886 61.7 

Korea 806 1,782 45.2 

Malaysia 365 414 88.2 

Mexico 6,300 9,766 64.5 

Peru 1,196 6,411 18.7 

Philippines 1,540 3,126 49.3 

Thailand 6,415 12,245 52.4 

Viet Nam 4,600 9,400 48.9 
Source: FAOSTAT; FAO AQUASTAT and PSU 

calculations. 
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facilities and drying machines in the region results in high amounts of post-harvest losses, averaging 

around 14% of production at a value of USD 650 million per year
43

. In 2010, Viet Nam’s rice storage 

capacity, at 1.5 million tons, met only 30% of storage demand. In addition, many of the available 

storage facilities are inadequate, offering improper storage conditions due to old and basic equipment. 

It is estimated that modern rice storage facilities would enable Viet Nam to reduce post-harvest losses 

of rice by at least 3%. 

In 2009, the Ministry of Agriculture and Rural Development embarked on a USD 390 million plan to 

build a rice storehouse system across the economy by 2012 that would raise storage capacity to 4 

million tons. However, this plan has fallen behind schedule. By mid-2012 facilities with a combined 

storage capacity of nearly 1 million tons had been built, 60% short of the target of 2.5 million tons, 

causing the government to extend the completion schedule to late 2013. Despite the extension, 

shortages of capital and difficulties in site clearance continue to delay construction, challenging the 

ability to reduce rice storage losses in Viet Nam. 

 

Significant losses also occur during transportation, mainly due to spoilage of perishable 

foods. Extensive and well-maintained road networks, especially in rural areas, are essential in 

getting fresh produce to markets quickly as well as in providing farmers with access to those 

markets, thereby raising their income potential. For instance, in a survey conducted among 

farmers in Papua New Guinea, 73% of respondents said that transport and road conditions 

were the biggest constraint in selling their fresh produce
44

. Modern and efficient port systems 

are also vital in limiting food losses, especially in the APEC region which includes many 

major food exporters. Unfortunately, there is a lack of hard data indicators across the APEC 

members that can accurately assess road and port infrastructure. 

 

One measure that can be used is the 

Executive Opinion Survey conducted by the 

World Economic Forum, which asks 

respondents to assess the quality of road and 

port infrastructure in their economies. Based 

on these results, industrialized APEC 

members have an average score of 5.5 (out 

of 7) for both roads and ports, compared 

with 4.6 (roads) and 4.7 (ports) for 

developing APEC members (Figure 24). 

However, excluding the newly 

industrialized Asian economies, the average 

scores for developing APEC members fall to 

4.1 for roads and 4.3 for port infrastructure. 

(In fact, the quality of roads and port 

infrastructure in the newly industrialized 

Asian economies is assessed to be higher, an 

average score of 6.1 for both roads and port 

infrastructure, than in industrialized APEC 

economies.) The scores suggest that 

substantial improvements in roads and port 

infrastructure are needed across the APEC 

region, particularly in the Southeast Asian and Latin American APEC economies. 
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Figure 24. Quality of roads and ports 

 
Note: 1=extremely underdeveloped 7=extensive 

(roads) / well developed (ports) and efficient by 

international standards. 

Source: World Economic Forum, The Global 

Competitiveness Report 2012-2013. 
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Overall food losses during the distribution and marketing stage of the supply chain are not as 

large comparatively: 4.6% in low-income economies and 3.4% in medium- and high-income 

economies according to FAO data. However, the underlying causes are significantly different 

between developed and developing economies. In developed economies, which typically 

have modern food trade such as supermarkets, retail losses are often due to food being 

discarded once it is past its sell by date. In fact, Japan’s Ministry of Agriculture, Forestry and 

Fisheries reported that 600,000 tons of unsold food was discarded by convenience stores and 

supermarkets in fiscal year 2003
45

. Better inventory management and demand forecasting as 

well as improved labelling of products would therefore help to reduce food losses during 

marketing in developed economies. Meanwhile, distribution and marketing losses in 

developing economies are often due to inadequate market facilities, resulting in food spoilage 

and damage as well as unsanitary market conditions, also causing unsafe food. Investments to 

modernize the food retailing systems are therefore essential in order to reducing marketing 

losses of food in developing economies. 

iii. Consumption Losses 

Finally, the amount of consumer food waste, mainly in developed economies, is staggering 

and contributes substantially to total food losses along the supply chain. In fact, data provided 

by FAO reveals that 11% of food is wasted during the consumption stage in medium- and 

high-income economies (222 million tons) compared with just 3% wasted in low-income 

economies during this stage. These losses are often caused by simply buying and preparing 

more food than is consumed as well as by confusion over sell by and use by dates, and are 

driven by the low price of food relative to disposable income and the high expectations of 

food cosmetic standards
46

. For instance, an estimated 14% of food is discarded at the 

household level in the United States at a cost of USD 43 billion each year
47

. APEC members, 

particularly those that are industrialized, should strive to raise awareness of the issue of food 

waste given its substantial impact on global food security. 
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5. AGRICULTURAL INVESTMENT CHALLENGES 

It is clear that investments in hard and soft infrastructure as well as in agricultural research 

and development (R&D) are crucial to increasing productivity and reducing food losses. 

Research shows that agricultural investments are positively correlated with production 

growth, poverty reduction, and food security. In fact, the World Bank found that agricultural 

investment, which leads to higher farmer incomes, is the most effective strategy for reducing 

poverty in rural areas
48

. Furthermore, increased agricultural productivity leads to increased 

food availability, which helps to keep consumer prices low, and reduces the vulnerability of 

food supplies to shocks, thereby improving food security. 

 

Agricultural investments typically involve large-scale projects, usually requiring significant 

outlays of capital and taking many years to realize. For instance, this time lag for an 

agricultural R&D investment can range between 10 and 20 years. Given the inherent 

investment risks, such projects are often undertaken by the public sector. However, 

investment in the agricultural sector can come from many sources in addition to public 

investment, including domestic private investment, official development assistance, and 

foreign direct investment. Such investment can be directed towards primary agricultural 

production (e.g., R&D in seed technology or investment in irrigation infrastructure) or 

towards downstream agricultural activities (e.g., R&D in packaging technology or investment 

in retail infrastructure). 

A. TRENDS IN AGRICULTURAL INVESTMENTS 

FAO reports that there has been a low level of investment in the agricultural sector of most 

developing economies over the past 30 years, resulting in low productivity and stagnant 

production of many staple crops
49

. If the current trend of declining productivity growth were 

to continue, the ability of the agricultural sector to meet demand in an increasingly resource 

constrained world will be significantly impaired. Unfortunately, there is evidence of 

underinvestment in the levels of agricultural investment in developing economies, 

particularly in public spending, over the past few decades. 

i. Agricultural Capital Stock and Official Development Assistance 

Physical agricultural capital stock is an indicator of the level of investment in the agricultural 

sector of an economy through its capital formation. Total agricultural capital stock in the 

APEC region grew by only 3.1% in real terms between 1992 and 2007, an annual rate of just 

0.2%
50

. All of the growth in capital formation came from developing APEC members as the 

pace of capital accumulation in industrialized APEC economies has slowed down given their 

already high levels. In fact, agricultural capital stock in industrialized and developing APEC 

members accounted for nearly equal amounts of the regional total of USD 2.4 trillion in 2007 

(Figure 25). 
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However, agricultural capital 

stock per agricultural worker, 

an indicator which helps 

explain the difference in 

agricultural output per worker 

(a measure of productivity), 

varies significantly between 

industrialized and developing 

APEC members. Average 

capital stock per agricultural 

worker in industrialized APEC 

economies stood at USD 

219,900 compared with USD 

1,822 in developing APEC 

economies. It is noteworthy 

that capital stock per agricultural worker grew by 3.4% per year in real terms in industrialized 

APEC economies between 1992 and 2007, while it increased at an annual rate of just 0.2% in 

developing APEC economies. Whilst this can be partly explained by the number of 

agricultural workers falling by nearly 40% in industrialized APEC economies while growing 

by 3.5% in developing APEC economies over this period, it is nonetheless apparent that there 

is severe underinvestment in the agricultural sectors of developing APEC economies. 

 

 Official development assistance (ODA) has traditionally been an important source of funding 

in agricultural infrastructure in developing economies. Total ODA commitments to 

developing economies have 

increased substantially: annual 

average aid commitments 

amounted to nearly USD 163 

billion in 2009-10, having 

grown by 7.3% per year from 

their annual average in 1995-

96 (in real terms). However, 

total aid commitments to the 

agricultural and fisheries 

sectors have increased more 

slowly, at an annual rate of 

3.5% between 1995-96 and 

2009-10 to reach USD 8.5 

billion (Figure 26)
51

. As a 

result, the agricultural and 

fisheries sectors now account for a lower share of total aid commitments, from an annual 

average of 9% in 1995-96 to 5% in 2009-10, as donor priorities have shifted away from 

agriculture for a number of reasons. 

 

                                            
51
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Figure 25. Agricultural capital stock in APEC 

 
Source: FAOSTAT and PSU calculations. 

Figure 26. ODA commitments to the agricultural and 

fisheries sectors 

 
Source: OECD, CRS. 
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This trend is especially evident in the ODA going to developing APEC members
52

. Although 

the annual average aid commitments to developing APEC economies totalled USD 16.1 

billion in 2009-10, having increased at a rate of just 1.6% per year since 1995-96, aid 

commitments to the agricultural and fisheries sectors in these APEC economies as a group 

actually fell by a rate of 4.6% per year from their level in 1995-96 to reach an annual average 

of USD 597 million in 2009-10 (in real terms). Thus, the share of total ODA commitments 

that went to these two sectors fell from an annual average of 9% in 1995-96 to 4% in 2009-

10. Developing APEC economies now account for a much lower share of the total aid 

commitments to the agricultural and fisheries sectors, falling from 22% in 1995-96 to 7% in 

2009-10. Whilst this decline is partly due to the strong growth these economies have 

experienced over the past 15 years, the trend is also quite clear that ODA will not be as 

significant a source of agricultural investment for these economies going forward. 

ii. Agricultural Research and Development 

In order to increase agricultural production so as to address the dual challenges of meeting 

the expected growth in demand as well as increasing its resilience against supply shocks, it is 

vital that agricultural productivity be improved in a sustainable way. R&D is an essential 

approach to improving agricultural productivity, as well as reducing food losses, through 

technological advances. New technologies resulting from R&D investments increase the 

quantity and quality of agricultural production as well as improve its sustainability. In 

addition, new technologies can lower production costs, thereby helping to reduce consumer 

food prices. R&D can also be used to reduce food losses through innovative techniques to 

avoid losses, quality deterioration, and losses during handling, storage, and marketing. 

 

Extensive empirical evidence shows that investments in agricultural R&D contribute to 

agricultural development, economic growth, and poverty reduction in developing economies. 

Research also reveals that a fast rate of increase in R&D investments contributed 

significantly to the high growth rate of agricultural productivity between 1961 and 1990. 

Scientific advances, together with an expansion of the resource base, resulted in an increase 

in food production from 880 million tons in 1961 to 2.2 billion tons in 2000. However, since 

the 1990s, growth in global agricultural R&D spending has slowed, giving rise to concerns 

over an emerging slowdown in the long-term trajectory of agricultural productivity growth. 

In particular, declining productivity growth for several major crops in recent years has been 

attributed to less new technology being introduced as a result of the decline in the growth of 

agricultural research spending
53

. 

 

Trends in Industrialized APEC Economies 

 

Industrialized APEC economies play an important role in the world’s agricultural research. In 

2000, the United States; Japan; Australia; and Canada were among the top ten agricultural 

R&D spenders globally. However, since 1990 there has been a slowdown in public 

agricultural R&D spending in those economies. This trend has been most pronounced in 

Japan where public spending on agricultural R&D actually contracted in real terms from 

USD 2.2 billion in 1991 to USD 1.7 billion in 2000
54

. The scale-back in agricultural research 
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by many industrialized APEC economies is often cited as one of the factors causing the 

failure of the agricultural sector to maintain its historically high rate of productivity growth. 

 

In the United States, the pace 

of inflation-adjusted growth in 

public R&D investment has 

slowed from 3.6% per year 

during 1950-69 to 1.8% during 

1970-89 and down again to 

1.0% during 1990-2005
55

. In 

addition to the slowdown in 

R&D spending, the focus of 

agricultural research in the 

United States has also shifted 

away from on-farm 

productivity enhancements 

towards food safety and quality 

as well as industrial uses of 

agricultural commodities. In 

1976, around 65% of public research spending was oriented towards raising farm 

productivity, a ratio that fell to 53% by 2009. Recent research linked the slowdown in R&D 

spending in the United States and the reorientation of its focus to a slower rate of productivity 

growth between 1990 and 2005 relative to that between 1950 and 1989 (Figure 27). 

 

In Australia, total public expenditure on agricultural R&D grew from AUD 140 million in 

1953 to almost AUD 830 million in 2007 in real terms
56

. However, strong growth rates were 

recorded only until the mid-1970s and have been essentially static since. A recent study 

attributed this stagnation in public agricultural research spending, as well as other factors 

such as climate change, to reduced productivity growth in the Australian broadacre industries 

– from an average annual growth rate of 2.2% during 1980-89 to 2.0% in 1989-98 to then 

contracting by 1.4% per year between 1998-07 (Table 4)
57

. 

 
Table 4. Multi-factor productivity in Australia 

annual % 

change 

All 

broadacre 
Cropping 

Crops & 

Livestock 
Beef Sheep 

Public agricultural 

R&D spending 

1980-1989 2.2 4.8 2.9 -0.9 0.4 -0.3 

1989-1998 2.0 1.9 1.4 1.6 -1.2 0.6 

1998-2007 -1.4 -2.1 -1.9 2.8 0.5 -8.6 
Source: Nossal and Gooday (2009); OECD (2011). 

 

In Canada, public R&D expenditure for agricultural research has exhibited no growth since 

1990, while growth in total factor productivity of the prairie crop sector fell to an annual 

average of 0.5% during 1990-2004, which is much lower than historic rates of close to 2% 

per year.
58

 It has been argued that more effective research spending would help to avert a 

more pronounced slowdown in agricultural productivity growth in Canada. 
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Figure 27. Agricultural R&D spending and productivity 

indicators in the United States 

 
Source: Pardey (2009). 
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The slowdown in public spending on agricultural R&D in industrialized APEC economies 

reflects a broader trend of slowing agricultural R&D investment in developed economies as a 

whole. For this group, rapid growth in public R&D spending during the 1970s and 1980s 

gave way to a dramatic slowdown since the 1990s: growth in R&D spending fell from 2.0% 

per year in 1980-1990 to 1.3% in 1990-2000 and down again to 0.8% per year during 2000-

08. The slowing R&D spending in developed economies has broader implications on food 

production and food security beyond their own markets. 

 

Traditionally, the bulk of the world’s agricultural science and innovation has taken place in 

developed economies. Two industrialized APEC economies – the United States and Japan – 

accounted for 31% of global public agricultural R&D investments in 1981 (in international 

dollars) and 27% in 2000
59

. Such spending in developed economies has led to improved 

inputs such as seeds as well as improved technologies and production skills that were 

eventually disseminated worldwide, playing a crucial role in increasing global productivity. 

In fact, research reveals that the transfer of technology across borders has contributed to more 

than half of global productivity growth for some crops
60

. Thus, the decelerating growth in 

public agricultural R&D spending in developed economies implies that the international 

spillovers from such research will be curtailed to an extent, negatively impacting future gains 

in productivity. 

 

Trends in Developing APEC Economies 

 

Developing economies have historically played a small role in global agricultural research, 

accounting for only 37% of global public R&D spending in 1981. However, in recent years, 

developing economies have stepped up efforts in agricultural research. R&D spending among 

the middle-income economies has accelerated progressively since 1981, from 2.7% per year 

in 1981-1990 to 3.0% in 1990-2000 and to an impressive annual rate of 4.4% in 2000-2008. 

This strong growth has resulted in a shift in the geographic balance of global public R&D 

spending with developing economies’ expenditure in 2008 almost at par with developed 

economies (in purchasing power parity terms). Some large developing economies, such as 

China, Brazil, and India have significantly expanded their own research capacity, reducing 

their reliance on technology transfers from developed economies, and becoming a significant 

source of new technologies for other agricultural markets (Box 3). 

 

Box 3. Improving agricultural productivity through public R&D spending in China 

It is hard to understate the remarkable transformation of China’s agricultural sector since the 1978 

reform. With less than 9% of global land, China has succeeded in producing enough food to meet the 

requirements of 20% of the global population. Between 1978 and 2007, per capita grain output 

increased from 319 kg to 381 kg, while per capita meat and milk output increased from 9 kg and 1 kg 

to 40kg and 26kg, respectively. Technological progress, originating from increased agricultural R&D 

investment, is among the chief factors driving this achievement. China’s public agricultural R&D 

spending has been steadily rising since 1981. By 2008, its annual R&D spending had increased by 

more than six-fold to reach $6 billion, resulting in China’s share of global R&D spending rising from 

3.8% in 1981 to 12.8% in 2008 (in 2005 international dollars). 

Research consistently demonstrates the pay-off for China from its commitment to innovation as an 
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engine of agricultural growth: about 45% of agricultural growth in China from 1995 to 2000 can be 

attributed to new technologies emanating from agricultural R&D
61

. Technological progress has also 

helped China to increase its agricultural output with a lesser amount of inputs. Before 1979, about 

95% of the increase in China’s agricultural GDP could be attributed to an increase in inputs, while 

only 5% could be attributed to growth in productivity
62

. However, between 1979 and 1999, the 

contribution of productivity growth to output growth increased to 71%. A recent study found that the 

acceleration in China’s agricultural R&D investment strongly correlates to total factor productivity 

growth of 2.8% per year in 2001-09, well above the global average of 1.8% per year
63

. 

Studies also highlight the significant role of increased research spending in improving food security 

and alleviating poverty in China. For example, Chinese scientists have introduced hybrid rice and 

wheat seed which have substantially increased the production of these two commodities, thereby 

lowering food prices. Furthermore, it’s been asserted that the wheat breeding research reduced the 

number of rural poor in China by 2.7 million in 1982 and 1.7 million in 1998
64

. Other studies have 

also shown that agricultural research contributes to achieving greater equality among farmers and 

among different regions
65

. 

However, it is important to stress that increasing R&D spending alone is not a sufficient condition to 

increasing agricultural productivity. Rather, it should be taken in combination with appropriate 

institutional and policy reforms in the agricultural sector. In China, these included economic and 

market reforms such as the establishment of a patent system that improved incentives and a market for 

technology that encouraged diversification. These reforms undoubtedly helped to increase the 

effectiveness of China’s agricultural R&D spending. 

 
Table 5. Public agricultural R&D spending in selected developing APEC economies 

 

Total spending Growth rate 

1991 1997 2002 1991-1997 1998-2002 1991-2002 
(2005 international dollars in millions) (percentage) 

Chile 66 145 124 14.7 -2.9 6.7 

China 1,124 1,457 2,540 5.5 12.1 8.5 

Indonesia n/a 200 129 n/a -7.0 -4.4 

Malaysia 239 318 447 5.0 8.0 6.3 

Mexico 369 417 449 3.5 1.5 2.6 

Papua New Guinea 20 26 20 5.1 -5.2 0.4 

Philippines 81 138 141 9.8 0.7 5.6 

Viet Nam 8 26 56 22.6 19.8 21.3 

Sample total 
(excluding Indonesia) 

1,906 2,527 3,777 5.4 8.5 6.8 

Source: Agricultural Science and Technology Indicators (ASTI) and PSU calculations. 

 

There is also evidence of developing APEC economies increasing their public agricultural 

R&D investment. Unfortunately, the data are limited and the most comprehensive source for 

developing APEC economies provides public agricultural R&D spending between 1991 and 

2002 for seven APEC members (Table 5). Over this period, spending on public agricultural 

R&D for this group almost doubled in real terms, from USD 1.9 billion to USD 3.8 billion, 

representing an average annual growth rate of 6.8%. Of particular importance is the 

acceleration in the rate of R&D spending in recent years: during 1991-97, R&D spending 

grew at an annual rate of 5.4%, increasing to 8.5% per year during 1998-02. China is the 
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main driver of R&D spending in developing APEC, accounting for more than 65% of the 

total amount in 2002. Some smaller APEC economies, such as Mexico; Malaysia; and Viet 

Nam, have also realized impressive growth in agricultural research spending. The strong 

growth in spending by developing economies since the early 2000s has brought total global 

R&D expenditure to USD 31.7 billion in 2008 (in purchasing power parity terms) from USD 

26.1 billion in 2000. This corresponds to an average annual growth rate of 2.4%, a marked 

improvement from the average growth rate of 1.9% per year in the 1990s. 

 

While the recent efforts of developing economies in building research capacity are 

encouraging, they have yet to overcome the problem of chronic underinvestment in 

agricultural research. The regional and global trends hide a troubling reality – the growth in 

agricultural R&D spending among developing economies is concentrated in just a few large 

economies. Almost half of the total public agricultural research spending in developing 

economies in 2008 was undertaken by China, India, and Brazil, up from 32% in 1981. In 

several developing APEC economies, public agricultural R&D spending has stagnated and 

has even contracted in Indonesia; Chile; and Papua New Guinea, where agriculture plays a 

relatively important role in the economy. Furthermore, it is vital that any increased R&D 

spending is used efficiently and effectively so that the agricultural sector may fully benefit. 

 

The research intensity ratio, as measured by the ratio of R&D spending to total agricultural 

output, reveals further evidence of underinvestment in research. Developed economies spent 

an average of USD 3.07 on public agricultural R&D for every USD 100 of agricultural output 

in 2008, a sizable increase from USD 1.52 in 1981. In comparison, developing economies 

spent an average of just USD 0.54 on public agricultural R&D for every USD 100 of 

agricultural output in 2008, a meagre increase from USD 0.51 in 1981. Given a 

recommended ratio of agricultural R&D spending to agricultural GDP of 1%, the wide gap in 

the research intensity ratio between developed and developing economies is clear. Further 

increases in R&D spending in developing economies would therefore have a positive impact 

on agricultural productivity. Even in China, which had the most impressive growth rate of 

agricultural R&D spending in recent years, its research intensity ratio was 0.5 (an equivalent 

of USD 0.50 per USD 100 of agricultural output). It is recommended that China increase this 

ratio to 1.5% by 2020 and to 2.0% by 2050 in other to maintain its yield growth in the face of 

growing challenges
66

. 

 

Trends in Private R&D Spending 

 

Given the trends in declining public agricultural R&D investment in many APEC economies, 

it is essential that APEC members encourage private investment in this area. In recent years, 

agricultural research conducted by the private sector has helped to bridge the gap in 

agricultural spending, particularly in improving inputs used in agricultural production, food 

processing, and product development. In 2000, the private sector spent USD 13 billion (in 

2000 international dollars) in food and agricultural research, accounting for 36% of total 

R&D spending worldwide. However, 93% of global private agricultural R&D investment is 

conducted by companies based in high-income economies, accounting for more than half of 

total agricultural research spending in those economies. 

 

In comparison, just 6% of agricultural research in developing economies is privately funded. 

Although the private sector has become more active in agricultural R&D in developing 
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economies since 2000, their contribution to overall research spending in those economies 

continues to be limited. Even in China and India where there has been significant growth in 

private sector involvement, the public sector still provides more than 80% of total research 

funding. Thus, there is considerable potential for developing economies to further build their 

agricultural research capacity by creating an attractive investment climate to encourage more 

private sector R&D investment in agriculture. 

iii. Foreign Direct Investment 

Foreign direct investment (FDI) is an important source of funds in the agricultural sector. 

Such investment has been shown to increase the amount of capital available as well as raise 

the technological level in an economy, ultimately leading to increased economic growth and 

poverty reduction. However, FDI can also raise issues relating to land ownership, 

environmental degradation, and social disruption. These aspects, which can also occur with 

domestic private investment, must be carefully considered when developing investment 

strategies in the agricultural sector to ensure that they are sustainable and inclusive. 

Nevertheless, despite the many benefits of FDI and the urgent need for increased investment 

in agricultural infrastructure in many APEC economies, FDI flows to the agricultural sector 

are relatively low compared to other sectors. 

 

An annual average of USD 

76.8 billion of global FDI 

inflows went to the primary 

and processed (food and 

beverages) agricultural sectors 

during 2008-10, accounting 

for just 5.4% of total inflows. 

A larger share of FDI flows to 

developed economies went to 

these two sectors – an annual 

average of 6.7% during 2008-

10 compared with an annual 

average of 3.3% in developing 

economies (Figure 28). Of the 

global amount of FDI inflows 

to the primary and processed 

agricultural sectors, an annual average of only 8.2% (USD 6.3 billion) went to primary 

agriculture, indicating that much of the FDI in agriculture is concentrated in the downstream 

agricultural activities of processing, manufacturing, and retail trade. However, in developing 

economies, a much larger share of FDI flows go to the primary agricultural sector than to the 

food and beverage sector – an annual average of 31% compared with just 0.9% going to this 

sector in developed economies. 

 

The trends of inward FDI stock in the agricultural sectors are similar to those of FDI inflows. 

Global inward FDI stock in the primary and processed agricultural sectors amounted to USD 

621 billion in 2010, accounting for just 3.1% of the world total. Developed economies see a 

slightly greater share of inward FDI stock in their agricultural sectors – 3.4% compared with 

2.5% in developing economies. However, developing economies have a much higher share of 

Figure 28. FDI in primary and processed agricultural sectors 

 
Source: UNCTAD (2012) and PSU calculations. 
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inward FDI stock in agriculture in their primary agricultural sector: 27% compared with just 

3.6% in developed economies. 

 

In addition, UNCTAD data on Greenfield FDI indicates that the primary and processed 

agricultural sectors accounted for just 4.4% of such new investment in 2011, amounting to 

USD 39.4 billion
67

. This low share has remained relatively the same each year since 2003. Of 

particular note is the incredibly low share that went to primary agriculture – just 0.3% of the 

total Greenfield FDI into agriculture went to primary production in 2011, indicating that such 

investment typically occurs in downstream agricultural processing activities. In fact, the share 

of primary agriculture in Greenfield investment has steadily fallen since 2003 when it 

comprised 4.1% of total Greenfield investment in agriculture. The average value of a 

Greenfield FDI project in primary agriculture has also fallen, from an annual average of USD 

270 million per project in 2003-05 to USD 33 million per project during 2009-11. 

Meanwhile, the average value of a Greenfield FDI project in processed agriculture has risen 

slightly over the same period, from USD 36 million to USD 46 million per project. 

 

A recent FAO study also found that between 2003 and mid-2011 Europe was both the largest 

source of Greenfield investment in agriculture, accounting for nearly half of the USD 143 

billion recorded to have been invested globally, and destination, receiving 37% of the 

investment flows
68

. Asia followed as the second largest destination for FDI flows into 

agriculture (and the third largest source of investment flows), with the Americas as the third 

largest destination (and the second largest source). China accounted for the largest share of 

agricultural investments into Asia (USD 14.2 billion) over the 2003 to mid-2011 period. 

Among the APEC members, Viet Nam followed with USD 4.1 billion and Indonesia with 

USD 3.6 billion. Japan was the top source of FDI flows into Asia (USD 6.3 billion), followed 

by China (USD 4.7 billion) and Thailand (USD 4 billion). Agricultural investments into the 

Americas were primarily destined for Brazil and the United States. While the United States 

was the largest source of FDI globally, with agricultural investments of over USD 29 billion, 

China was the largest outside investor in the Americas (USD 4.1 billion). 

 

Figure 29a. FDI Regulatory Restrictiveness Index, 

agricultural sector in selected APEC economies 

Figure 29b. FDI Regulatory Restrictiveness Index, 

fisheries sector in selected APEC economies 

  
Note: 1997 data are unavailable for MAS and PE. 

Source: OECD, FDI Regulatory Restrictiveness Index. 
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Given the importance of FDI in increasing the amount of capital and in technology transfer, 

APEC members should ensure that regulatory measures in the agricultural and fisheries 

sectors are efficient and transparent. The OECD’s FDI Regulatory Restrictiveness Index 2012 

reveals that investment barriers are generally higher in the primary agricultural and fisheries 

sectors than in other sectors for many APEC economies. While there are no regulatory 

impediments to FDI in the agricultural sector in some APEC economies (Canada; Chile; 

United States), other economies have measures in place that either partially or fully restrict 

FDI in the sector (Figure 29a). Such measures typically concern prior approval requirements 

and foreign equity restrictions as well as other operational restrictions such as land 

acquisition. 

 

Compared with the agricultural sector, the index reveals that there is a very high level of 

regulatory impediments to FDI in the fisheries sector of most APEC economies. In fact, there 

are measures in place in all APEC economies that restrict FDI in the sector (Figure 29b). 

These measures primarily concern foreign equity restrictions as well as prior approval 

requirements and rules for key personnel. In contrast to the primary agricultural and fisheries 

sectors, there are far fewer regulatory impediments to FDI in the processed food sector, and 

those measures that do exist usually concern prior approval requirements. In fact, the FDI 

Regulatory Restrictiveness Index reveals that there are four APEC members with no 

regulatory impediments to FDI in this sector (Chile; Korea; Malaysia; United States).  

B. IMPORTANCE OF THE BUSINESS ENVIRONMENT  

FAO estimates that investments in food, agriculture 

and rural development need to increase by 50% (an 

additional amount of USD 83 billion per year) in 

order for food production to meet the expected growth 

in demand by 2050
69

. Public investment will continue 

to play an essential role in providing the necessary 

conditions to enable agricultural sector development, 

including essential infrastructure and institutions as 

well as other public goods such as education and 

training and extension services. However, given the 

current trends in agricultural investments discussed 

above, there is a clear need for increased private 

sector investment in the agricultural sector. APEC 

members should therefore foster the conditions 

necessary to attract such long-term investments into 

their agricultural sectors in order to address the food 

security challenges facing the region. 

 

Nevertheless, there is a great extent of diversity 

among the APEC economies when it comes to their 

domestic business environment. The latest Ease of 

Doing Business rankings illustrate this disparity 

(Table 6). While many of the top performers in the 

overall index are APEC members, there are also many 

members which are not ranked as high. Unfortunately, 
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Table 6. Ease of Doing Business 2013 

rank Overall 

Australia 10 

Brunei Darussalam 79 

Canada 17 

Chile 37 

China 91 

Hong Kong, China 2 

Indonesia 128 

Japan 24 

Korea 8 

Malaysia 12 

Mexico 48 

New Zealand 3 

Papua New Guinea 104 

Peru 43 

Philippines 138 

Russia 112 

Singapore 1 

Chinese Taipei 16 

Thailand 18 

United States 4 

Viet Nam 99 
Note: 185 economies are ranked. 

Source: World Bank (2013). 
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many of these economies also score relatively lower on the EIU’s Global Food Security 

Index (see Figure 2) and are therefore the economies in which investments in their 

agricultural sectors are so urgently needed. Although the required reforms are specific to each 

economy, it is clear that significant policy changes are required in many developing APEC 

economies in order to improve their business environments. Given the nature of agricultural 

investments, three business conditions in particular are important in order to increase private 

investment in the agricultural sector: investor protection, intellectual property rights, and 

access to credit.  

 

In order to influence the private sector’s decision to invest, governments need to create a 

viable and attractive investment climate, thereby reducing the risks associated with long-term 

agricultural investments. A high level of investor protection, including the safeguarding and 

enforcing of the rights and claims of the investor, is therefore an important condition in order 

to attract private sector investment in the agricultural sector. Given that it often takes several 

years before the returns from agricultural investments are realized, investors need certain 

assurances that their interests will be protected throughout the investment period. Using the 

Ease of Doing Business 2013 rankings, six APEC members are among the top ten economies 

in the ‘protecting investors’ component of the index: New Zealand; Singapore; Hong Kong, 

China; Canada; Malaysia; and the United States. However, many APEC economies, 

particularly those developing economies where agricultural investment is most needed, are 

ranked much lower. The importance of building efficient and transparent legal and regulatory 

frameworks, particularly in developing APEC economies, in order to provide investors with 

the necessary confidence to invest in the agricultural sector cannot be understated. 

 

 Robust intellectual property rights are 

clearly another essential business condition 

as investors will be unwilling to spend on 

R&D in economies where such protection is 

lacking. Based on the World Economic 

Forum’s Executive Opinion Survey, which 

asks respondents to rate intellectual property 

protection in their economies, there is a 

clear divide between industrialized and 

developing APEC members. Industrialized 

APEC members (including the newly 

industrialized Asian economies) have an 

average score of 5.4 (out of 7), while 

developing APEC members have an average 

score of 3.4 (Figure 30). The importance of 

this is highlighted by the number of PCT 

patent applications filed in the economy – 

there is a higher number of PCT patent 

applications filed in those economies that 

are assessed to have better intellectual 

property rights than in those that are not
70

. It 

is therefore vital that developing APEC 
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 A PCT application is a patent application under the Patent Cooperation Treaty to simultaneously seek 

protection for an invention in up to 117 economies. 

Figure 30. Intellectual property protection and 

PCT patent applications 

 
Note: Data on PCT patent applications for HKC and 

CT are unavailable. 

Source: World Economic Forum, The Global 

Competitiveness Report 2012-2013. 
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members strengthen their protection of intellectual property in order to attract private sector 

investment so as to develop agricultural innovations in their economies. 

 

Finally, research has found that much of the private investment in the agricultural sector 

comes from the farmers themselves. A recent study reveals that annual private investment in 

on-farm agricultural capital stock exceeds public investment by more than three to one and 

exceeds other resource flows by a much larger margin
71

. Access to credit is therefore another 

essential business condition to enable increased private investment in the agricultural sector. 

This is especially important in those developing economies where smallholder farmers are 

more prevalent. Globally, there are an estimated 500 million smallholder farms in developing 

economies, cultivating most of the agricultural land and supporting two billion people
72

. 

These farmers face extreme difficulty in financing investments that require large initial 

outlays of capital or that take many years before the benefits can be realized. In addition, 

smallholder farmers in particular face many challenges in obtaining access to credit since 

they often have few assets that can be used as collateral. Thus, ensuring access to credit for 

these smallholder farmers would enable them to make investments that would increase 

agricultural productivity as well as reduce food losses, thereby also improving their 

competitiveness and raising their incomes. 

 

Based on the World Economic Forum’s Executive Opinion Survey, which asks respondents 

to rate how easy it is to obtain a bank loan in their economies (with only a business plan and 

no collateral), there is an average score of 3.5 (out of 7) on the ease of access to credit across 

the APEC region (Figure 31). Although 

industrialized APEC members, including the 

newly industrialized Asian economies, score 

slightly higher than developing APEC 

members – 3.8 compared with 3.3 – the 

difference is not substantial, indicating that 

access to loans is rather limited across the 

APEC region. In fact, although some APEC 

economies witnessed large improvements in 

their scores between the published survey 

results in 2012-2013 and in 2009-2010 

(namely China and the Philippines), many 

other members experienced significant 

declines in their rating. Much of this 

perceived decline in access to loans across 

the APEC region can be attributed to the 

recent Global Financial Crisis and the 

subsequent tightening of credit markets 

across much of the APEC region. 

Nevertheless, facilitating better access to credit is clearly essential to increasing private sector 

investment in the agricultural sector and APEC economies should ensure that such access is 

not overly constrained. 
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 Lowder, et al. (2012 forthcoming). As cited in FAO (2012b). 
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 Smallholders are farmers that operate farms of less than one hectare. 

Figure 31. Ease of access to loans 

 
Source: World Economic Forum, The Global 

Competitiveness Reports 2012-2013 and 2009-2010. 



40 Chapter 6: The Role for APEC 

6. THE ROLE FOR APEC 

This issues paper has examined a wide range of interrelated food security challenges 

currently facing the region and which APEC is in a position to address. To summarize, these 

challenges include the following: 

 increasing and competing demands for agricultural products; 

 declining production growth of many staple food crops, including wheat and rice; 

 increasing use of non-tariff measures impeding agricultural trade; 

 substantial amount of food losses due to inadequate infrastructure and techniques; 

 declining agricultural investment growth in industrialized economies; and 

 underinvestment in agricultural R&D and infrastructure in developing economies. 

 

Although there are numerous specific actions that APEC members can take at the domestic 

level to address these issues, this section will focus on the role that APEC can play in 

addressing these food security challenges. APEC is already actively involved in the area of 

food security and has several groups working directly on topics relating to agriculture, 

including the Agricultural Technical Cooperation Working Group (ATCWG) and the Ocean 

and Fisheries Working Group (OFWG). However, given its cross-cutting nature, many 

aspects of food security are covered by a wide variety of committees and sub-fora within 

APEC. Such issues covered by other fora that also relate to food security include agricultural 

trade and technical standards, investment promotion and facilitation, and technological 

innovation and dissemination. 

 

Therefore, through its Policy Partnership on Food Security (PPFS) launched in May of this 

year, APEC has a unique opportunity to consolidate its food security agenda. This forum has 

within its objectives to create multi-sector partnerships and networks including government, 

private sector (including local farmers), agriculture-related industry organizations, non-profit 

organizations, and academia and researchers to address food security issues. As a major 

agricultural player, APEC therefore has a real opportunity to address the food security 

challenges facing not only the region, but also the rest of the world, through this forum. 

 

APEC economies face many challenges in increasing agricultural investments, especially 

from the private sector, which are urgently needed to boost agricultural production and 

productivity and reduce food losses along the supply chain. Public-private partnerships (PPP) 

will be vital to addressing these challenges, thereby ensuring long-term food security in the 

APEC region. Such partnerships contribute to reducing the cost of large-scale infrastructure 

projects and also reducing the risk of agricultural R&D and assuring its relevance. APEC 

members can provide support for these partnerships through the provision or guarantee of 

loans, tax incentives, technical assistance, as well as other means of assistance. 

 

Capacity building and knowledge sharing is another area in which APEC is actively 

engaged. As this paper has illustrated, there are several challenges to food security that are 

simply due to a lack of technical or managerial know-how, especially relating to food losses 

along the supply chain. Capacity building to address this issue is imperative and APEC could 

take a more active role to specifically address this challenge through the ATCWG. 

Knowledge sharing to promote agricultural investments would also be very useful. For 
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example, providing financial incentives for agricultural R&D investment can be an effective 

mechanism to promote private investment. However, the complexity of designing, for 

example, tax credits for R&D investment, can deter many developing economies from 

adopting such schemes. 

 

This paper has also placed a heavy emphasis on the need to promote agricultural trade and 

increase agricultural investments as a way to address the food security challenges affecting 

the region – two areas which are the core focus of APEC. A focus on reducing the non-tariff 

barriers to agricultural trade can come from the Committee on Trade and Investment (CTI). 

More specifically, the Sub-Committee on Standards and Conformance (SCSC) can work 

towards harmonization of the various food standards among members, which 

disproportionately affect exports from developing economies. A capacity building component 

should also be included so that developing APEC members are no longer hindered by their 

inability to meet technical requirements. 

 

APEC should also consider how addressing the various food security challenges examined in 

this paper could be aligned with other APEC initiatives. For instance, through the CTI’s 

Supply Chain Connectivity Framework Action Plan (SCFAP), APEC has an opportunity to 

address food losses along the supply chain, which limit food availability. Although not 

specified explicitly in SCFAP, food losses along the supply chain could potentially be 

addressed under Chokepoint 2, which seeks to address inefficient or inadequate transport 

infrastructure, including through knowledge sharing for the establishment of public-private 

partnerships. 

 

APEC is also actively involved in improving the business environment among its members. 

Through the Economic Committee’s (EC) Ease of Doing Business (EoDB) Action Plan, 

members should activity address those business conditions that impact private sector 

investment in the agricultural sector, including intellectual property protections and access to 

credit. In addition, APEC’s Intellectual Property Rights Experts Group (IPEG) as well as its 

Policy Partnership on Science, Technology and Innovation (PPSTI) could include a specific 

focus that addresses these issues as they relate to agricultural R&D. 

 

Finally, food security is a global issue and addressing the difficult challenges in achieving it 

will require concerted international efforts. In this regard, APEC should continue to build 

partnerships with other organizations working in the area of food security, not only to 

address the challenges, but also to avoid duplication. Encouragingly, the APEC Food Safety 

Cooperation Forum (FSCF) has signed a Memorandum of Understanding (MOU) with the 

World Bank in building capacity to better ensure food safety. APEC should expand on such 

worthwhile efforts. For instance, APEC could work with ASEAN to support the ASEAN Plus 

Three Emergency Rice Reserve (APTERR), an initiative to secure food security in the region 

in case of an emergency caused by a temporary and large-scale calamity. 

 

In conclusion, APEC is well-placed to address the challenges to food security that have been 

examined in this issues paper through several channels, including: (1) the PPFS and public-

private partnerships; (2) capacity building and knowledge sharing; (3) APEC’s core focus of 

trade and investment liberalization and facilitation; (4) other APEC initiatives such as SCFAP 

and EoDB; and (5) developing partnerships with other organizations working in the area of 

food security. Building on these strengths and harnessing the opportunities provided to 

address food security challenges facing the region will help to ensure food security not only 

for the APEC region, but also for the rest of the world. 
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