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Executive Summary 

 

Rapid economic growth in Asia’s densely populated emerging economies has boosted export earnings 

of Australia and other natural resource-rich economies, especially over the past decade. The boom has 

been not only in farm products but also in minerals and energy raw materials. This boom in Asia’s 

demand for imports of primary products repeats a pattern that began in the nineteenth century with 

Britain’s industrialization, and that was followed by first Japan from the early 1960s (when Australia 

removed its self-imposed ban on key mining exports), and then Korea and Taiwan from the mid-

1970s.  

Because Australia is so well endowed with mineral reserves, and so open to foreign 

investment in mining, that sector’s exports have boomed more than the farm sector’s. Farm exports 

still grew rapidly in value in the 1990s, and again in response to the food price spikes from 2008, but 

far less than they would have had the Australian dollar not appreciated so much because of the mining 

boom. The latter has been a major reason for the rapid rise in the value of the Australian dollar, from a 

low of 52 US cents in 2001 to an average of 102 US cents in 2011-13 – driven largely by the metals 

and energy intensity of China's rapid rate of economic growth over the past dozen years. 

How high Asia’s economic growth rates will be in the decade or so ahead will influence 

structural changes in Asia, as will their farm and food (and mineral and energy) policy choices. 

Australia’s potential to serve as a food bowl for Asia is considerable, but the supply response of its 

farmers to future food import demand growth will depend also, as in the past decade, on the growth in 

Asia’s import demand for other primary products.  

To get a sense of the importance of the various key determinants of that trade outcome and its 

food security consequences for Asia, this paper projects global production and trade patterns to 2030 

under various growth and policy scenarios in Asia. It does so using the GTAP model of the global 

economy. It compares a projection assuming relatively high economic growth in China and India 

(albeit slower than in the previous decade) with a projection in which those economies grow one-

quarter slower. It then compares that slower growth baseline with two alternative policy scenarios: 

one assumes China dampens its food import growth by banning its imports of rice, wheat and 

livestock products (while continuing to allow livestock feedstuffs to be imported at low duties); the 

other assumes China instead invests more in agricultural R&D, thereby raising its farm productivity 

and food self-sufficiency. The results confirm the expectation that the former strategy reduces real 

food consumption by Chinese households while the latter boosts it. 

Australia’s own policy choices also will help determine the value and pattern of its economic 

growth and food exports. Australia has enjoyed strong uninterrupted growth over the past two 

decades, thanks in large part to the productivity-raising reforms introduced by the Hawke-Keating 

governments from 1983 to 1996 and extended under the subsequent Howard government. The 

momentum of reform weakened in the past decade and productivity growth fell, but an externally-

funded housing and consumption boom, together with the unprecedented long rise in Australia's terms 

of trade, kept the Australian economy booming and the real value of the AUD high.  

The Australian minerals investment boom may well have peaked, and commodity prices have 

fallen somewhat since 2011 as China’s economy entered a more moderate growth phase that is less 

resource intensive (and as India’s economy also slowed). This means Australia needs to make some 

structural adjustments in investments towards other tradable sectors in addition to mining as the real 

value of the AUD weakens, and to undertake more productivity-enhancing policy reforms if its 

income growth is not to slump. A more open inward foreign investment policy, particularly as it 

relates to farming and agribusiness and related services, could improve competitiveness and 

productivity. Boosting (in some cases public-private joint) investment in infrastructure so as to lower 

trade costs along the food value chain would benefit Australian producers as well as consumers at 

home and in Asia. Similarly, more investment in agricultural R&D would benefit both Australian 

agriculture and food security in Asia.  



Australia’s Competitiveness in Contributing to 

Asia’s Food Bowl and Food Security 
 

 

Australia has a long and rich history of exporting agricultural products. While historically 

much of this trade has been directed toward Great Britain and then the United States, over the 

past few decades Australia’s attention has been redirected to an industrialising Asia. Growing 

and wealthier populations in Asia—particularly the expanding middle-classes—have yielded 

increasing demand for more, and higher-value, agricultural products. 

 Such a boom in demand for food products across Asia has made it increasingly 

difficult for many Asian countries, particularly China, to remain self-sufficient; making  it 

unlikely that these countries will be able to meet the growing demand with internal resources 

over the next fifteen years. Asian countries will need to fill the gap through a greater quantity 

of imports, providing opportunities for natural partnerships with countries, like Australia, that 

have vibrant agricultural sectors. 

 Despite clear opportunities and the growing need for food in the region, Asian 

governments may pursue policies aimed at increasing or maintaining their countries’ food 

self-sufficiency. Protectionism, which appears to be the currently preferred path, would 

undermine local food security as it would create distortions in the domestic marketplace, 

lower incomes, and reduce available supplies. In contrast, policies that increase agricultural 

research and development (R&D) and agricultural productivity would improve food security 

while allowing Asian countries to maintain some level of self-sufficiency. The precise 

policies chosen by these countries may have considerable implications for Australia’s 

agricultural sector, by impacting both the volume and types of agricultural goods that 

Australia will be best situated to export.  

  Australia’s potential capacity to meet the growing demand for farm products in Asia 

is very considerable, and capable of being further enhanced. True, export supplies of grains 

and red meat will vary with seasonal conditions (particularly droughts) but, so long as 

Australia’s poor seasons do not correlate with poor seasons in other food-exporting countries, 

this should not threaten Asian food security. Australia’s food export supplies will continue to 

be affected by the strength of the Australian dollar though. The demand for Australia’s 

exports of mineral and energy raw materials is not expected be as strong in the forthcoming 

decade or so as it was in the past decade however, assuming growth in natural resource-poor 

countries moderates and other resource-rich economies such as in Africa and South America 

expand their mining capacity.  

 Accordingly, Australian policymakers can consider a number of policies to position 

the country as a more-valuable partner for Asia’s food security needs. By encouraging open 

markets, increasing the productivity of domestic agriculture (including through developing 

varieties and technologies that are more resilient to seasonal variability and extreme weather 

events), improving domestic infrastructure and encouraging foreign investment in the sector, 

Australia may lower its costs of production and develop an appropriate framework for which 

to foster expanded exports to Asia. 

This paper first clarifies appropriate indicators of national food security (Section 1), 

briefly evaluates Australia’s historical record as an agricultural exporter (section 2), and then 

projects that capability and Asia’s likely food import needs through to 2030 using the GTAP 

model of the global economy (Section 3). It then draws on past policy experiences to evaluate 

various prospective interventions that Asian governments might use to address their food 
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security concerns. The potential effects of some of those are estimated for 2030, again using 

the GTAP model (Section 4). The final section examines ways Australia could increase its 

attractiveness as a food bowl for Asia. 

 

 

1. Indicators of national food security 

 

It is often thought that a populous country such as China or India could be food-secure only if 

it produces its own food. However, food security is not synonymous with food self-

sufficiency. The UN’s Food and Agriculture Organization defines food security as the ideal 

in which all people, at all times, have physical, social and economic access to sufficient, safe 

and nutritious food to meet their dietary needs and food preferences for an active and healthy 

life. Improving food security thus requires improving the three interrelated elements of food 

availability, access and utilization. How much economic access households have to available 

food supplies depends heavily on their income or assets or other entitlements (e.g. transfers 

such as remittances); and how well they utilize the food that is accessible to them depends on 

their knowledge and willingness to ensure a healthy and nutritious diet for all household 

members. The latter in turn depends on the level of education of particularly female adults in 

the household, which again is affected by household income and wealth or other entitlements.  

Thus food insecurity is a consumption issue that is closely related to poverty and the 

price of food. From this perspective, policy initiatives that raise the real incomes or asset 

values of the poor could enhance food security. By contrast, policies that raise the consumer 

prices of foods purchased by poor households undermine food security, unless there is a 

larger number of poor net sellers of food whose income would be boosted by those propped-

up prices. One way to capture the national impact of price changes on consumers’ access to 

food is to measure national changes in household consumption of food per capita in real 

terms (that is, at constant prices).
1
  

 

 

2. Australia’s historical record as an agricultural exporter 

 

For most of its 225 years of white settlement, Australia has been well known internationally 

for its exports of farm products. At the time of Federation in 1901, farming accounted for 

one-fifth of GDP and employment and more than half the value of exports of all goods and 

services. By 1950 the rural sector was even more important, at one-quarter of GDP and five-

sixths of exports – when it was ‘riding on the sheep’s back’. Since then the relative economic 

importance of farming has declined in Australia, as it has in all other industrial economies.  

 The speed of agriculture’s relative decline has been faster over the past six decades in 

Australia than in other high-income countries, however. This is not just because of rapid 

expansion of the service sector though. Unlike most other industrializing countries, the 

relative importance of Australia’s farm sector – and especially its contribution to exports – 

has fallen precipitously because of growth in mining: in 1950 mining accounted for just 6 

percent of the country’s exports, but in recent years its share has been around 60 percent, and 

the rural share has shrunk to one-seventh of its peak (Table 1).  

Even so, Australia’s exports of farm products have not slumped in value. On the 

contrary, they grew considerably in the 1990s, and again from 2008 and even when expressed 

in Australian dollars which appreciated strongly over the past decade (Figure 1). They did 

                                                 
1
 A recent study suggests this is a very good proxy for an indicator of nutritional outcomes too (Tiwari, Skoufais 

and Sherpa 2013). 
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fluctuate for some products (eg, wheat), however, mainly because of varying seasonal 

conditions. These trends and fluctuations reflect the reality that the country’s rural and 

mining exports vary with their relative prices and the import-restricting policies of trading 

partners on the demand side and with mineral discoveries, extreme weather events such as 

droughts and floods, and government policies on the supply side. They in turn are reflected in 

the wide variability of exports and farm cash incomes in Australia (Figures 2 and 3). 

For example, despite the rapid industrialization of Japan, mining’s share of 

Australia’s exports stayed small through the 1950s because of a ban on exports of key 

mineral products. However, when Australia lifted its export ban in the early 1960s, a supply-

side mining boom began. It was followed by additional import demand growth by the second 

generation of Asian industrializers, especially South Korea and Taiwan. The spike in global 

energy raw material prices in 1973-74 and again around 1979-80 added to the value of 

Australia’s mineral exports. As a result, the share of rural products in Australia’s exports of 

goods and services halved between 1950 and 1970, and halved again by 1990 (Table 1). Then 

China followed its East Asian neighbours’ import demands for mining products, so the rural 

share of Australia’s exports almost halved yet again by 2010, before rising somewhat in 

response to the upward spikes in food prices from 2008 and farm supply recovery from a 

decade-long drought that ended with floods (Table 2).  

The growth in demand for Australian primary exports due to industrialization in 

neighbouring Asia is a replacement for the demand for such products by densely populated 

Britain during Australia’s first 150 years of European settlement. Until the 1950s the United 

Kingdom had been the destination for the majority of Australia’s exports (and the main 

source of its imports). But China and India, like Northeast Asia’s earlier rapidly 

industrializing economies, also are densely populated and relatively natural resource-poor, as 

are several other Asian countries. According to the standard theory of comparative cost 

advantage (Leamer 1987), that means their industrialization will make them highly 

complementary with relatively lightly populated economies that are well endowed with 

agricultural land and/or mineral and energy resources such as Australia. This is because the 

commodity composition of each country's trade – that is, the extent to which it is a net 

exporter of primary or industrial products – is largely determined by its endowment of natural 

resources relative to industrial capital compared with that ratio for the rest of the world. In the 

case of bulky (high volume-to-value) primary products, this trade complementary is stronger 

for trading partners that are neighbours and weaker for more-distant trading partners.   

Trade patterns are also affected by rates of growth in domestic demands for different 

products (Markusen 2013). Food demand increases less rapidly than incomes, for example. 

This dampens somewhat the decline in comparative advantage in farm products in resource-

poor emerging economies, but it does not do so at early stages of development when 

consumers switch from staples to higher-valued foods, including intensively fed livestock. By 

contrast, at early stages of industrialization and urbanization the requirements of minerals and 

energy raw materials for producing such essentials as steel and electricity rise to quite high 

levels before tapering off. This adds to the early decline in comparative advantage of the 

mining sector in Asia’s rapidly industrializing economies. However, as those economies 

mature and take on upper middle-income status, the energy intensity of their GDP growth 

will fall (Song and Sheng 2007), and with it the share of their imports that are energy raw 

materials. 

While rapid economic growth in Asia is not new, having begun in Japan and been 

followed by Korea and Taiwan from the late 1960s and then by some Southeast Asian 

countries, the latest wave is far more important for food (and energy and mineral) trade. This 

is because the earlier Northeast Asian group represents just 3 percent of the world’s 

population, whereas China and India account for more than two-fifths of humanity. Hence 
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while the earlier group’s rapid industrial growth was able to be accommodated by the rest of 

the world without much difficulty, the latest wave has far greater significance for primary 

product markets and for food security nationally, regionally and globally.  

In particular, the metals and energy intensity of China's rapid rate of growth over the 

past dozen years has led to an unprecedented improvement in Australia’s terms of trade and 

especially its export prices of iron ore and coal (Figure 4). This led to a huge burst in mining 

exploration and capital expenditure (Figure 5), much of which involved foreign investments. 

As a consequence, the value of the Australian dollar rose from a low of 52 US cents in 2001 

to an average of 102 US cents in 2011-13. Necessarily this massive exchange rate 

appreciation dampened investment and output of the country’s other tradable sectors, 

including agriculture. Farmers in Australia therefore were less able than farmers elsewhere to 

respond to the rise in international food prices in the latter half of the last decade, as reflected 

in Table 2. Even so, they continue to export around three-fifths of domestic farm production 

and as much as 98% of their wool and cotton (Figure 6).  

As for the direction of Australia’s exports, East Asia’s dominance continues to grow, 

with China clearly leading ahead of Japan and the region as a whole taking more than two-

thirds of all merchandise exports and five-sixths of the country’s mineral exports. The share 

of food exports going to Asia is somewhat lower, but already it exceeds two-fifths (Table 3). 

This recent history makes clear that Australia’s potential to serve as a food bowl for 

Asia will be determined by Asia’s growth in food import demand over the next decade or so, 

which depends on the region’s economic growth rates and structural changes. The supply 

response of Asia’s own farmers to future food demand growth there will continue to depend, 

as in the past decade, on the growth in Asia’s import demand for other primary products 

which will determine the strength of Asian currencies. 

 

 

3. Modeling the global economy to 2030 

 

Given the interdependence between sectors of growing economies described above, an 

economy-wide model of the world’s national markets is needed to project future trends in 

primary product markets. The GTAP model is perhaps the most widely used CGE model for 

economy-wide global market analysis, in part due to its robust and explicit assumptions 

(Hertel 1997). Version 8.1 of the GTAP database is calibrated to 2007 levels of production, 

consumption, trade and protection (Narayanan, Aguiar and McDougall 2012), which is ideal 

for projecting forward to 2030 because it immediately precedes the recent period of 

temporary spikes in primary product prices and the global financial crisis and recession. 

The model assumes perfect competition and constant returns to scale in production. 

Land and other natural resources, labour (skilled and unskilled), and produced physical 

capital substitute for one another in a value added aggregate, and intermediate inputs 

substitute with that aggregate in fixed proportions. Land is specific to agriculture, and is 

mobile amongst alternative agricultural uses. In the modified version of the GTAP model 

used here, natural resources, including coal, oil, gas and other minerals, are specific to the 

sector in which they are mined, while labour and produced capital are assumed to be mobile 

across all uses within a country but immobile internationally.  

Bilateral international trade flows are handled through a specification in which 

products are differentiated by country of origin. The national balance of trade is determined 

by the relationship between national savings and investment. Investment is allocated in 

response to rates of return, with capital markets kept in equilibrium.   

The model’s database divides the world into 134 countries/country groups, and each 

economy into 57 sectors. For the sake of both computational speed and digestion of model 
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outputs, we aggregate the number of regions and sectors somewhat and then further aggregate 

to 10 regions and just 4 sectors for reporting results.  

We project the 2007 baseline for the world economy to provide a new core baseline 

for 2030 assuming the 2007 trade-related policies of each country do not change. However, 

over the 23-year period national real GDP, population, unskilled and skilled labor, capital, 

agricultural land, and extractable mineral resources (oil, gas, coal and other minerals) are 

assumed to grow at exogenously set rates. The exogenous growth rates for GDPs, capital 

stocks and populations are based on estimates from the World Bank, the Asian Development 

Bank and CEPII (Fouré et al. 2012).  The growth rates assumed for China and India in this 

core scenario are lower than their rates during the past ten years (but perhaps still higher than 

today’s consensus forecasts given China’s slowdown in 2013). The projections of skilled and 

unskilled labour growth rates draw on Chappuis and Walmsley (2011). Historical trends over 

the past two decades in agricultural land from FAOSTAT, and in mineral and energy raw 

material reserves from BP (2012) and the US Geological Survey (2012 and earlier editions), 

are assumed to continue for each country over the next two decades.  

Given the exogenous endowment and GDP growth rates, the model is able to derive 

implied rates of total factor productivity and GDP per capita growth. For any one country the 

rate of total factor productivity growth is assumed to be the same in each of its manufacturing 

sectors, somewhat higher in primary sectors (in the light of findings by Martin and Mitra 

2001) and somewhat lower in services (following Roson and van der Mensbrugghe 2012). 

The consequent rates of growth are summarized in Appendix Table 1. Our core projection, 

consistent with the World Bank projections over the next four decades provided by Roson 

and van der Mensbrugghe (2012), has real international prices in 2030 differing little from 

2007 levels: by just 2 percent for farm products, -5 percent for other primary products, -1 

percent for manufactures, and 4 percent for services.  

 

3.1 Core scenario results 

 

The differences across regions in rates of growth of factor endowments and total factor 

productivity in the core scenario (Appendix Table 1), and the fact that sectors differ in their 

relative factor intensities and their share of GDP, ensure that the structures of production, 

consumption and trade across sectors within countries, and also between countries, is going 

to be very different in 2030 than in 2007. In particular, Asia’s faster-growing developing 

economies will account for considerably larger shares of the projected global economy over 

the next two decades. Based on the exogenous GDP growth assumptions we use, the 

developing country aggregate share of world GDP (measured in 2007 US$, not PPP dollars in 

which developing country shares are much larger) is projected to rise from 27 percent in 2007 

to 46 percent in 2030, and for just Developing Asia from 14 to 32 percent. Europe’s share, 

meanwhile, is projected to fall from over one-third to just above one-quarter. Thus GDP per 

economically active person converges considerably between 2007 and 2030. In particular, 

Appendix Table 2 shows that the per capita income of Developing Asia is projected to rise 

from 25 to 57 percent of the global average over the projection period. 

When global value added is broken down by sector, as in Table 4, the changes are 

striking, especially for China. By 2030, China in this scenario is projected to return to its 

supremacy as the world’s top producing country not only of primary products but also of 

manufactures. This is a ranking China has not held since the mid-19
th

 century when first the 

UK and then (from 1895) the US was the top-ranked country for industrial production (Allen 

2011, Figure 2). Australia’s and other high-income countries’ shares of global value added 

fall in total and in most sectors in response to the doubling of Asia’s shares. 
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The Asian developing country share of global exports of all products nearly doubles 

too, rising from 22 to 40 percent between 2007 and 2030 in this scenario. China’s share alone 

grows from 8 to 21 percent (Figure 7). The growth of China’s share is entirely at the expense 

of high-income countries other than Australia and New Zealand, as the export shares for the 

other developing-country regions in Table 5 also grow. The developing country share of 

primary products in world exports rises slightly, and its share of manufactures in world 

exports rises dramatically over the projection period, almost doubling. Asia’s import shares 

also rise, although not quite so dramatically: the increase for Developing Asia is from 19 to 

32 percent for all products, but the rise is much sharper for China’s primary product imports 

– from 1.3 to 6.5 percent (Table 6).  

The consequences of continuing Asian industrialization are also evident in the 

sectoral shares of national trade, which can be derived from Table 5 and 6: primary products 

are less important in Asian exports and considerably more important in their imports, and 

conversely for non-primary products. The opposite is true for Australia and other natural 

resource-rich countries. Australia’s export composition strengthens in non-farm primary 

products, at the expense of exports of manufactures and services which, along with 

agriculture, continue to suffer the Dutch disease problem associated with the strengthening of 

primary product demands resulting from Asia’s rapid industrialization.  

Turning to trade in agricultural and food products alone, the first two columns of the 

two parts of Table 7 suggest there will be a decline in the global export share of China and 

South Asia and a huge growth in their share of global imports. China’s share alone grows 

from 4 to 29 percent (Figure 7). However, those imports are projected to be supplied more by 

Asian and other developing countries than by Australia. Note though that Table 7 is referring 

to shares of rapidly growing trade, and so does not imply the volume of Australia’s farm 

exports would not grow. On the contrary, the volumes would grow substantially, especially to 

Asia. 

In this core scenario it is the phenomenal growth in China’s share of global imports of 

primary products that dominates the bilateral trade picture, with all regions significantly 

increasing the proportion of their exports of primary products going to China (Table 8). The 

Other Developing Country grouping, which comprises the natural resource-rich countries of 

Latin America, the Middle East and Africa, significantly increases the share of its primary 

exports going to China and maintains the share going to other Asian economies. But 

Australia had the highest share of primary exports with China as of 2007, and it holds on to 

that rank by 2030 even though other natural resource-rich countries raise their exports shares 

to China by more than Australia (Table 8). The share of Australia’s farm exports to China 

jumps from 12 percent in 2007 to 59 percent in the core 2030 scenario, which halves the 

share of those exports going to other resource-poor Asian countries (a fall from 37 to 18 

percent – see Table 9).   

 These changes mean that food self-sufficiency is projected in this core scenario to fall 

considerably by 2030 in China (from 97 to 87 percent) and South Asia (from 100 to 95 

percent). A more meaningful indicator of food security than self-sufficiency, however, is real 

per capita private consumption of agricultural and processed food products by households. 

Table 10 shows that between 2007 and 2030, real per capita food consumption is projected to 

increase by 79 percent for developing countries as a group, and to more than double in China 

and South Asia. These are major improvements in food consumption per capita. Even if 

income distribution were to worsen in emerging economies over the next two decades, 

virtually all developing country regions could expect to be much better fed by 2030, 

according to this core scenario.  

Turning to global consumption shares, the rise in grain consumption is especially 

great in China because of their expanding demand for livestock products, most of which 
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continue to be produced domestically in this core scenario. So even though China’s share of 

the world’s direct grain consumption by households grows little, its share of grain consumed 

indirectly grows substantially, leading to an increase in overall grain usage in China from 12 

to 32 percent of the global total (Figure 7).  

 

3.2 Slower economic growth scenario 

 

The above core projection is but one of myriad possibilities, and some commentators feel 

growth rates for China and India in particular will be considerably slower over the next 

decade or so.
2
 Hence in this section another scenario is considered. It assumes the rates of 

growth in GDP, skilled labour and capital stock in China and India will be one-quarter slower 

than in the above core scenario,
 
and that this causes one percentage point slower annual total 

factor productivity (TFP) growth in primary sectors globally. This causes international prices 

of farm and other primary products in 2030 to be higher than in the core scenario, by 9 and 14 

percentage points respectively.  

Slower growth in these two populous emerging economies has a marked impact on 

primary product markets and trade with resource-rich economies such as Australia. 

Developing Asia’s share of global agricultural imports in 2030 drops from 43 to 34 percent 

(Table 7), and the growth in China’s share of primary exports from Australia is dampened 

substantially (Table 8(c)). More specifically, the share of its farm exports going to resource-

poor developing Asian countries rises from 17 percent in 2007 to 49 percent, rather than to 63 

percent as in the faster-growth core scenario (Table 9). More importantly from a food 

security viewpoint, household consumption of farm products in China and South Asia also 

grows only half as much in this slower income growth scenario (Table 10).  

   

 

4. Prospective Asian governments’ interventions to address food security 

 

Should relatively rapid economic growth in Asia, and to a lesser extent in other developing 

countries, continue to characterize world economic development as suggested above, 

developing Asia’s share of global agricultural output is projected to increase but not as fast as 

their demand for food. By 2030, developing Asia consumes almost 60 percent of the world’s 

grain in the core scenario, for example. This would be financially possible because of their 

rapidly rising earning from exports of manufactures. Over this period real per capita food 

consumption is projected to more than double in China and South Asia (including that 

consumed indirectly via grain-fed livestock products). Thus even if income distribution were 

to worsen in those emerging economies over the next two decades, virtually all households 

there could expect to be much better fed by 2030 if high Asian economic growth continues. 

The picture is not quite as rosey if their growth rates were to slow by one-quarter, but it 

would still lead to a substantial improvement in that indicator of food security. 

However, those bright prospects for emerging Asian economies, and for their natural 

resource-rich trading partners such as Australia, would be considerably dampened if China 

India and others were to follow earlier-developing Northeast Asian economies in raising their 

                                                 
2
 However, such a slowdown may be less likely than these more-pessimistic observers fear. According to one of 

China’s most prominent economists and former Senior Vice-President of the World Bank, “China can maintain 

an 8 percent annual GDP growth rate for many years to come. … China’s per capita GDP in 2008 was 21 

percent of per capita GDP in the United States. That is roughly the same gap that existed between the United 

States and Japan in 1951, Singapore in 1967, Taiwan in 1975, and South Korea in 1977. … Japan’s average 

annual growth rate soared to 9.2 percent over the subsequent 20 years, compared to 8.6 percent in Singapore, 8.3 

percent in Taiwan, and 7.6 percent in South Korea” (Lin 2013).  
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protection of farmers as their per capita incomes grow. Unfortunately there are signs of them 

doing precisely that in the wake of their recent declines in food self-sufficiency. Indeed the 

nominal rates of government assistance to farmers via trade barriers and input subsidies in 

China, India and Indonesia have risen from around zero in the latter 1990s to more than the 

average for high-income countries currently (Figure 8). Insofar as trade restrictions are the 

main instrument of farmer support, this also means the consumer tax equivalent of those 

measures has risen to a similar extent. Such price-distorting measures reduce national income 

and hence the aggregate capacity to access food, in addition to having real income 

distributional effects.  

If these countries were to respond to food security concerns by expanding their public 

investments in areas where the marginal social rates of return are above the opportunity cost 

of funds, by contrast, not only would that raise the level of national income in the short-run 

but it would also raise the long-run rate of economic growth.  

To illustrate how different the above projections would look if Asia’s emerging 

economies were to adopt one or other of these two policy options, suppose China’s by 2030 

was to impose import bans on their key food grains and, in the interest of also reducing the 

urban-rural income gap, also on meat and milk products – but not on the coarse grains and 

oilseed products required for animal feedstuffs. According to GTAP modelling, such a trade 

policy response by China would alter projected self-sufficiency rates in 2030 as shown in 

column 3 of Table 11: as resources move toward rice, wheat and livestock production, self-

sufficiency would fall further for crops that provide inputs into feedstuffs, and also for other 

crops. The tariff equivalents of such import restrictions would range from 114 percent for 

wheat to 255 percent for red meats, which are well above China’s bound out-of-quota tariffs 

(compare the last two columns in Table 12) and so would be inconsistent with China’s WTO 

commitments under international law.  

Moreover, such a policy response would impose a burden on households that are net 

buyers of those grain, meat and milk products, because domestic consumer prices for those 

products would increase along with the producer price hike. The extent of the consequent 

reductions in the volume of various foods consumed by households in China, as a result of 

this simulated policy response, is shown in the first of the four bars in Figure 9. It ranges up 

to 6 percent for livestock products, 0-3 percent for grains, and 2-3 percent even for vegetable 

oils and horticultural products. The fall for the latter goods is despite no change in their 

import restrictions. It is due to the lower real national income resulting from this policy 

(estimated to be 0.9 percent of China’s GDP), as well as the rise in their prices due to 

productive resources being withdrawn from those industries to boost resources in the now-

more-protected farm industries. In short, such a policy response to declining food self-

sufficiency undermines national food security by reducing the vast majority of households’ 

economic access to food. 

In contrast to price-distorting measures, which re-distribute well-being between 

farmers, food consumers and taxpayers but at the expense of overall national welfare, 

investment in rural public goods can raise net farm incomes, boost economic growth and, in 

some cases, lower domestic consumer prices for some foods and so enhance the food security 

of both farm and nonfarm households. China’s public agricultural R&D expenditure has risen 

considerably in recent decades, but it was still only four-fifths of the Asia-Pacific average in 

2008 (ASTI 2013). Raising agricultural R&D spending is clearly something China can 

choose to do if it wishes to reduce its food self-sufficiency decline. To illustrate its possible 

impacts, we have modelled increases in total factor productivity that would be required in 

Chinese agriculture for the country (a) to achieve the same overall self-sufficiency rate in 

2030 as with the above import bans (94 percent) and, even more ambitiously, (b) to return to 

the same overall agricultural self-sufficiency as in 2007, namely 97 percent. 
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To achieve the overall agricultural self-sufficiency rate of 94 percent as in the above 

import-banning scenario, a cumulative 33 percent improvement in agricultural TFP for China 

over the period to 2030 is simulated. Results in column 4 of Table 11 indicate that some of 

the products, particularly meats, would not achieve 100 percent self-sufficiency as when 

protected by the import bans of the previous scenario, but self-sufficiency rates for oilseeds, 

sugar and other crops would be higher in this scenario than the previous one. 

To achieve the more ambitious target of returning China’s overall agricultural self-

sufficiency rate to its 2007 level, a 59 percent cumulative improvement in agricultural TFP 

over the period to 2030 is modelled. This magnitude of productivity increase slightly over-

achieves self-sufficiency in cereals and fully achieves it for meat and milk products, with 

other sectors also seeing increased self-sufficiency rates (final column of Table 11). Since it 

generates higher incomes it leads to higher volumes of various foods consumed by 

households in China, as shown in Figure 9. That is, national food security is boosted, in 

contrast to its deterioration in the import ban scenario. 

While these cumulative increases in agricultural TFP of 33 or 59 percent may seem 

high, recall that they are spread over the 23-year projection period. The annual rates required 

would be only a little over 1 or 2 percent more than in the slower growth scenario. These are 

not excessive by historical standards – see, for example, Alston, Babcock and Pardey (2010) 

and Fuglie, Wang and Ball (2012). 

Not surprisingly, all of the above policies would reduce the relative importance of 

agricultural imports in China’s total import bundle. In 2030, agricultural imports account for 

13 percent of total imports in the slower growth simulation, but this reduces to 10 percent 

with the high import restrictions scenario, and to 6 and 4 percent in the two higher 

agricultural productivity growth scenarios (final row of Table 12).  

In contrast to the agricultural protection scenario, increases in agricultural 

productivity offer the opportunity not only to improve agricultural self-sufficiency rates but 

also to raise overall levels of both farm production and national economic welfare. While the 

increases in import restrictions are estimated to reduce real GDP by 0.9 percent, an increase 

in agricultural TFP of 33 (or 59) percent raises estimated real GDP by 4.5 (or 7) percent. 

There are additional politically feasible alternative policy instruments to trade 

restrictions that are more efficient and effective in improving food security, reducing the gap 

between farm and nonfarm household incomes, and reducing extreme poverty. The 

information and communication technology (ICT) revolution has made it far cheaper and 

easier than in the past to target income supplements as and when needed to the poorest and 

hence most food-insecure households, whether they be urban or rural. Such payments were 

unaffordable in developing countries in the past because of the fiscal outlay involved and the 

high cost of administering small handouts. However, the ICT revolution has made it possible 

for conditional cash transfers to be provided electronically as direct assistance to even remote 

households. It provides a way to avoid going any further down the agricultural protection 

growth path and thereby repeating the economically costly mistakes of higher-income 

countries, or going down the producer and consumer subsidy pathway that India has taken – 

and then having to reverse either of those processes, the political cost of which would be 

larger the longer such programs are in place.  

 

 

5. Australia’s capacity to supply Asia’s expanding demand for food 

 

Australia’s potential capacity to meet the growing demand for farm products in Asia is not 

only very considerable but also capable of being further enhanced. True, export supplies of 

grains will vary with seasonal conditions (particularly droughts and floods), as was apparent 
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above with wheat in the first decade of this century (Figure 2). But Australia is in a different 

part of the world from most other food-exporting nations. Hence its poor seasons are not 

likely to be highly correlated with poor seasons in those other regions, and so this volatility 

should not threaten Asian food security as import supplies could be sourced from other 

regions when Australia has a shortfall.  

Certainly Australia’s food export supplies will continue to be affected by the strength 

of the Australian dollar. The demand for Australia’s exports of mineral and energy raw 

materials is not expected be as strong in the forthcoming decade or so as it was in the past 

decade when it drove the massive real appreciation of the AUD. While the above projections 

suggest demand for mining products will continue to limit growth in the relative importance 

of farm products in Australia’s exports, that limitation is expected to be less if economic 

growth slows in natural resource-poor Asian countries and thereby moderates their expanding 

demand for minerals and energy.  

One area of uncertainty has to do with unconventional (shale) gas supplies. If they 

were to lead to a dramatic fall in the international price of gas (e.g through its exportation 

from the United States to Asia), that would dampen mineral export growth in Australia and 

hence the AUD, which would boost the international competitiveness of Australian farm 

exports. Offsetting that is the possibility of a surge in Australia’s own unconventional gas 

production and exports, which could cause a supply-side mining boom that would have a 

negative impact on farm supplies in Australia. How large and how quickly such an expansion 

in gas exports could occur is too difficult to forecast at this stage however, because of both 

technological and policy uncertainties.  

Another area of technological and policy uncertainty has to do with biofuels. 

Developments there are likely to enhance Australia’s food supply capability, for three 

reasons. One is that both the US and EU seem determined to continue their biofuel subsidies 

and mandates into the next decade, which will keep international prices of maize, oilseeds 

and sugar (the main feedstocks for today’s biofuels) higher than they otherwise would be. 

Second, supplies of Australian food are much less likely to be diverted to biofuels than is the 

case in North America or Europe, in part because Australia does not produce much maize or 

oilseeds. And thirdly, Australian governments have provided relatively little support for a 

biofuel industry and are unlikely to expand such programs in the future, given their dubious 

economic and environmental merits (BREE 2014). 

 

 

6. How can Australia become a more-attractive food bowl for Asia? 

 

Australia has enjoyed strong uninterrupted growth over the past two decades, thanks in large 

part to the productivity-raising reforms introduced by the Hawke-Keating Labor governments 

from 1983 to 1996 and extended under the subsequent Howard Conservative government. 

The momentum of reform weakened in the past decade and productivity growth fell, but an 

externally-funded housing and consumption boom, together with the unprecedented long rise 

in Australia's terms of trade, kept the Australian economy booming and the real value of the 

AUD high. 

The above projections suggest Asia will assist in keeping economic growth high in 

Australia. True, Asia’s on-going industrialisation and urbanisation ensure mining will remain 

Australia’s major export sector for the foreseeable future. This does not mean the Australian 

dollar would remain as high as in the previous few years, however. Indeed it has already 

depreciated by more than one-seventh from its peak, because slower growth expectations in 

China have slowed investments in mining exploration and infrastructure. Retaining a flexible 

exchange rate system is one of the most important ways in which the government can 
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facilitate optimal and speedy adjustment to changing market circumstances. That depreciation 

is already boosting farm income prospects and thus encouraging renewed investment in 

farming and agribusiness in Australia. 

There are a number of complementary things the Australian government could do to 

make Australia’s farm sector more competitive internationally and more attractive as a source 

of food supplies in Asia. Six are mentioned by way of conclusion. 

One is to seek greater market access for farm products abroad. The WTO’s Doha 

Round provides one forum to do that. Unfortunately farm and food policies have proved to be 

contentious in that round of negotiations – as indeed in all previous GATT Rounds – and the 

most-recent efforts in Bali in December 2013 achieved little in terms of expanding farm trade 

opportunities for Australia. Another set of fora are the prospective bilateral free trade 

agreements (FTAs) between Australia and East Asian economies that are currently being 

negotiated (with China and Japan) or have yet to come into force (with the Republic of 

Korea). There are also possibilities for multi-country agreements, following the recent 

successful conclusion to one between Australia, New Zealand and the ten ASEAN countries. 

Perhaps the most promising of them is the Trans-Pacific Partnership (TPP) that may be 

concluded this year, assuming the Obama administration can secure fast-track authority from 

the US Congress. 

A third initiative is to remove Australia’s own remaining protection and subsidies to 

manufacturing, since those policies keep resources in uncompetitive industries and thus make 

it more expensive for competitive industries to bid for those mobile resources. Much has been 

done since the early 1980s to reduce such distortionary policies, and in early 2014 the 

Coalition Government has made it clear it will be providing no new subsidies to the motor 

vehicle industry. It remains for the government to also remove the 5% tariff on imported cars, 

the 25% luxury car tax, and the high tariff on imports of second-hand vehicles. Offering such 

‘concessions’ would not only lower the domestic cost of vehicles but also help Australia’s 

chances of securing in return greater access to agricultural markets via its prospective FTAs 

with China and Japan and with all the countries involved in the PTT negotiations.  

The current Coalition Government also has signalled it will not subsidize other 

struggling industries, particularly those whose unionized workers have been extracting 

excessively generous pay and conditions from deals with management (as in the SYP fruit 

processing plant in Victoria). Many other distortionary policies to both product and factor 

markets in Australia remain to be reformed though. One example is the 38 cents per litre 

rebate on excise on ethanol produced domestically: it costs taxpayer over $100 million per 

year in foregone government revenue (only half of which is passed on to consumers) and, 

since it does not apply to foreign ethanol, it crowds out lower-cost imported biofuel, while 

doing almost nothing to help farmers (BREE 2014). 

A fourth initiative is to make it easier for foreigners to invest in Australian farms and 

agribusinesses. Currently barely 1% of funds invested in farming in Australia come from 

abroad; and a decision in late 2013 by the current Coalition Government prevented a takeover 

by a North American company of GrainCorp (a grain storage, marketing and processing 

firm). Ill-considered export bans such as the one imposed temporarily two years ago on 

northern Australia’s live cattle exports to Indonesia also need to be avoided. Such actions 

discourage inward investment in the sector and encourage food self-sufficiency policies in 

food-importing countries. 

 Another initiative is to encourage infrastructure investment to lower trade costs along 

the food-value chain. There is considerable scope for private investment and in some cases 

for public-private partnership investments (ABARES 2013a). Where such investments have a 

higher social rate of return than the borrowing rate of interest, they raise economic growth 

and at the same time raise the return to participants along the value chain including 
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potentially Australian farmers and Asian consumers. Past investments in infrastructure in 

Australia have been very inefficient (the most notable current example being the national 

broadband network), and there is great scope to improve that efficiency, for example though 

making such projects more contestable (SMART 2014). 

Sixth, more investment in agricultural and food processing R&D needs to be 

encouraged. Traditionally Australia has had a relatively high rate of public investment in 

agricultural R&D (ASTI 2013). In recent decades that rate has been maintained in part 

through a system of producer levies that have been matched dollar-for-dollar by the Federal 

Government up to 1% of the gross value of production. Those funds have been channelled to 

researchers via a competitive grants process administered by a series of (mainly commodity-

based) rural R&D corporations. Even so, the share of national agricultural R&D provided by 

the private sector has been considerably smaller than the OECD average and, at one-quarter 

in 2000, even lower than the one-third share in Canada that year.  

Over the period since 1961 farm productivity in Australia has remained below that in 

North America, despite relatively strong growth in total factor productivity over most of that 

period (ABARES 2013b, Table 1; Alston, Babcock and Pardey 2010; Fuglie, Wang and Ball 

2012; ABAREES 2014). The current challenge for industry leaders is to encourage producers 

to agree to increase the proportion of their earnings levied for R&D, even if the government 

is unwilling to raise its matching threshold. The fact that benefit-cost ratios from such 

investments typically are in the range of 10:1 to 20:1 helps to sell the message (Alston, Gray 

and Bolek 2012), and the task will be easier if and when producer returns rise with the 

AUD’s real depreciation and food import growth in Asia. 

Since Australia holds the chair of the G20 process in 2014, it has an ideal opportunity 

this year not only to set the agenda for that important set of meetings of governments but also 

to set an example, through its own regulatory reforms, of what governments can do to boost 

economic growth and international trade and investment. In farm products Australia’s trade is 

already very open, but its farmers suffer from the import-restricting policies of other 

countries that ‘thin’ international markets and insulate them from fluctuations in international 

food prices. Those two aspects of other countries’ farm and food policies reduce the mean 

and increase the year-to-year volatility of international food prices, thereby undermining 

global food security (Anderson 2012). With greater openness in farm product markets, 

Australia would have even greater opportunities to become a food bowl for Asia, and its 

farmers would have even more incentive to invest in technologies and inputs to reduce the 

variability of their own production and hence exports. 
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Appendix: GTAP Model specification 

 

The GTAP model is perhaps the most widely used computable general equilibrium (CGE) 

model for economy-wide global market analysis, in part due to its robust and explicit 

assumptions (Hertel 1997). Version 8.1 of the GTAP database is calibrated to 2007 levels of 

production, consumption, trade and protection (Narayanan, Aguiar and McDougall 2012), 

which is ideal for forecasting to 2030 because it immediately precedes the recent period of 

temporary spikes in primary product prices and the global financial crisis and recession. 

The model assumes perfect competition and constant returns to scale in production. 

Land and other natural resources, labour (skilled and unskilled), and produced physical 

capital substitute for one another in a value added aggregate, and intermediate inputs 

substitute with that aggregate in fixed proportions. Land is specific to agriculture, and is 

mobile amongst alternative agricultural uses. In the modified version of the GTAP model 

used here, natural resources, including coal, oil, gas and other minerals, are specific to the 

sector in which they are mined, while labour and produced capital are assumed to be mobile 

across all uses within a country but immobile internationally.  

Bilateral international trade flows are handled through a specification in which 

products are differentiated by country of origin. The national balance of trade is determined 

by the relationship between national savings and investment. Investment is allocated in 

response to rates of return, with capital markets kept in equilibrium.   

The model’s database divides the world into 134 countries/country groups, and each 

economy into 57 sectors. For the sake of both computational speed and digestion of model 

outputs, the number of regions and sectors was aggregated somewhat and then further 

aggregated to 10 regions and just 4 sectors for reporting results.  

The EIU forecasted the 2007 baseline for the world economy to provide a new core 

baseline for 2030 assuming the 2007 trade-related policies of each country do not change. 

However, over the 23-year period national real GDP, population, unskilled and skilled labour, 

capital, agricultural land, and extractable mineral resources (oil, gas, coal and other minerals) 

are assumed to grow at exogenously set rates. The exogenous growth rates for GDPs, capital 

stocks and populations are based on estimates from the World Bank, the Asian Development 

Bank and CEPII (Fouré et al. 2012).  The growth rates assumed for China and India in this 

core scenario are lower than their rates during the past ten years (but perhaps still higher than 

today’s consensus forecasts given China’s slowdown in 2013). The forecast of skilled and 

unskilled labour growth rates draw on Chappuis and Walmsley (2011). Historical trends over 

the past two decades in agricultural land from FAOSTAT, and in mineral and energy raw 

material reserves from BP (2012) and the US Geological Survey (2012 and earlier editions), 

are assumed to continue for each country over the next two decades.  

Given the exogenous endowment and GDP growth rates, the model is able to derive implied 

rates of total factor productivity and GDP per capita growth. For any one country the rate of 

total factor productivity growth is assumed to be the same in each of its manufacturing 

sectors, somewhat higher in primary sectors (in the light of findings by Martin and Mitra 

2001) and somewhat lower in services (following Roson and van der Mensbrugghe 2012). 

The consequent rates of growth are summarised in Appendix Table 1. The core forecast, 

consistent with the World Bank forecasts over the next four decades provided by Roson and 

van der Mensbrugghe (2012), has real international prices in 2030 differing little from 2007 

levels: by just 2% for farm products, -5% for other primary products, -1% for manufactures, 

and 4% for services. 
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Figure 1: Value of Australian rural exports, 1990-91 to 2012-13 

 

(current AUD million) 

 

 
 

Source: ABARES (2013a). 
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Figure 2: Production and exports of Australian wheat, sugar and beef, 1994 to 2012  

(MT) 
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(c)     Beef 

 
 

Source: ABARES (2013b) 
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Figure 3: Variability in broadacre farm cash incomes, Australia, 1994 to 2013  

 

 

Note: p denotes ABARES preliminary estimate, y denotes ABARES forecast.  
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Figure 4: Australia’s international terms of trade and export prices of iron ore and coal, 

1983/84 to 2012/13 

 

(a) Terms of trade (2011/12 = 100) 

 

 
 

 

(b) Export unit values (AUD/tonne) 

 

 
 

Source: Reserve Bank of Australia (www.rba.gov.au) and BREE (2013). 

 

http://www.rba.gov.au/
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Figure 5: Mining exploration and total capital expenditure, Australia, 1968-69 to 2012-13 

 

(AUD million) 

 

(a) Mining exploration expenditure 

 

 
 
 

(b) Mining and all-sector capital expenditure 

 

 
 

Source: BREE (2013) 
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Figure 6: Share of agricultural production exported, key products, Australia, 2010-12
a 

 

 

 
 
 

a
 Values averaged from 2009–10 to 2011–12; exports valued at the farm gate 

Source: Unpublished ABARES data, as reported in DPMC (2014, Figure 4) 
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Figure 7: China’s and Developing Asia’s shares of global markets, 2007 and 2030 

 

(percent) 

 

 

 

 
 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 
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Figure 8: Nominal Rates of Assistance to agriculture
a
 in developing Asian and high-income 

countries, 1990 to 2012 

 

(percent) 

 

 
 

 

a
 The Nominal Rate of Assistance is the percentage by which gross returns to farmers have 

been raised by national farm policies (predominantly import restrictions and, in India’s case, 

farm input subsidies). The final column for India is just 2010. 

 

Source: Compiled from estimates in Anderson and Nelgen (2013) 
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Figure 9: Extra changes in real household consumption of farm products per capita in China 

in response to selected food import bans or increased agricultural TFP growth, 2030 

(percent) 

 

 
 

* Indicates sectors subject to the self-sufficiency policy. 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 



Table 1: Rural and mining shares of Australia’s GDP, employment, and exports of goods and 

services, 1900/01 to 2012/13 

 

(percent) 

 

        GDP share                  Empl’t share              Export share 

 Rural Mining Rural Mining Rural Mining 

1900/01 19.3 10.3 20.6
a 

6.3
a 

56 38 

1930/01 21.2 1.8 23.9 2.4 86 10 

1950/01 24.0 2.3 16.3 2.0 86 6 

1970/01 7.4 3.0 8.2 1.4 43 28 

1990/01 2.6 9.1 5.6 1.2 23 37 

2010/11 2.3 8.7 3.1 1.8 12 60 

2012/13 2.2 9.4 2.8 2.3 14 59 

 

a
 1911 

 

Sources: Anderson (1987), Freebairn (1987), and updated from ABARES (2013c) and BREE 

(2013) 
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Table 2: Australian farm output, export prices, net value of production, and export value, 

2001-02 to 2012-13 

 

(AUD billion) 

 

 

Farm 

output 

(chain) 

volume 

Index of 

price of 

farm 

exports
a 

Index of 

real net 

value of 

farm 

prodn 

Nominal 

rural 

export 

value 

Rural share 

(%) of total 

(including 

services) 

exports  

 

       

2001–02 25.2     118   297 35  22.8  

2002–03 18.8     115   125 31  20.6  

2003–04 24.4     105   186 30  20.3  

2004–05 25.5     104   159 31  18.7  

2005–06 26.3     104   155 31  15.9  

2006–07 21.6     109   106 31  14.4  

2007–08 23.3     122   130 31  13.2  

2008–09 27.9     122   105 35  12.3  

2009–10 27.6     107   104 31  13.1  

2010–11 28.8     119   221 36  12.0  

2011–12 29.0     119   216 40  12.6  

2012–13 27.9     116   186 41  13.7  

 
a
 1989-90 = 100 

 

Source: ABARES (2013c).  
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Table 3: Destinations of Australia’s merchandise exports, 2012-13  

 

(percent) 

 

    Food 

 All goods Minerals Fuels Unprocessed Processed  

China 31.6 60.0 14.2 9.3 9.3 

Japan 18.8 13.7 23.4 8.2 17.0 

Korea 7.7 8.5 10.3 4.4 6.7 

Taiwan 3.0 2.1 4.9 1.1 3.0 

Singapore 2.6 0.0 4.0 1.5 5.0 

Malaysia 2.1 0.3 1.7 2.5 2.6 

Indonesia 2.0 0.3 <0.9 10.8 2.9 

India 4.6 <0.3 7.6 3.1  

United States 3.7    12.9 

New Zealand 3.0    6.9 

United Kingdom 2.2    3.5 

Others 18.7     

 

 

Source: DFAT (2013)



Table 4: Regional shares of global value added by sector, 2007 and 2030 core  

 

(percent) 

 

(a) 2007 base 

 

  Agric. & 

Food 

Other 

Primary 

Manufactures 

 

Services Total 

Australia 1.2 2.3 0.8 1.6 1.5 

New Zealand 0.4 0.2 0.2 0.2 0.2 

Europe 31.5 21.8 36.9 35.8 35.1 

USC 13.7 11.7 23.8 32.0 28.6 

China 14.4 9.4 11.7 4.3 6.4 

Rest East Asia 10.4 7.4 14.6 13.7 13.4 

South Asia 8.5 2.6 2.1 2.4 2.7 

Latin America 10.9 9.0 6.1 6.7 6.9 

MENA 3.6 29.0 2.8 2.3 3.6 

Sub-Sah. Africa 5.4 6.5 1.0 1.1 1.6 

      

All developing 49.8 65.6 31.3 21.8 26.9 

  of which Asia 29.3 18.9 21.3 11.4 14.5 

World 100.0 100.0 100.0 100.0 100.0 

 

 

(b) 2030 core scenario 

 

  Agric. & 

Food 

Other 

Primary 

Manufactures Services Total 

Australia 0.8 2.0 0.5 1.5 1.3 

New Zealand 0.3 0.2 0.1 0.2 0.2 

Europe 17.6 15.6 22.7 28.2 25.8 

USC 9.3 6.6 17.0 27.6 23.3 

China 33.1 24.9 29.9 11.2 16.6 

Rest East Asia 8.1 7.6 13.2 12.6 12.1 

South Asia 14.0 5.3 4.7 5.8 6.2 

Latin America 8.0 8.1 6.0 7.8 7.6 

MENA 3.0 18.9 4.4 3.0 4.1 

Sub-Sah. Africa 5.9 10.7 1.4 2.0 2.7 

      

All developing 70.7 77.0 55.8 36.5 44.4 

  of which Asia 53.3 37.6 43.9 23.3 29.7 

World 100.0 100.0 100.0 100.0 100.0 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 
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Table 5: Regional and sectoral shares of global exports, 2007 and 2030 core  

 

(percent) 

 

(a) 2007 base 

 

  Agric. & 

Food 

Other 

Primary 

Manufactures Services Total 

Australia 0.1 0.3 0.4 0.2 1.1 

New Zealand 0.1 0.0 0.1 0.1 0.2 

Europe 2.9 2.6 30.5 9.8 45.8 

USC 0.8 0.5 8.0 2.7 12.1 

China 0.2 0.1 7.4 0.6 8.3 

Rest East Asia 0.5 0.5 13.0 2.6 16.6 

South Asia 0.1 0.1 1.1 0.5 1.8 

Latin America 0.9 1.0 3.1 0.7 5.7 

MENA 0.2 3.6 1.7 0.8 6.3 

Sub-Sah. Africa 0.2 1.1 0.6 0.2 2.1 

      

All developing 2.1 6.7 22.6 5.0 36.4 

  of which Asia 0.9 0.6 17.0 3.2 21.7 

World 6.1 9.8 65.8 18.2 100.0 

 

 

(b) 2030 core scenario 

 

  Agric. & 

Food 

Other 

Primary 

Manufactures Services Total 

Australia 0.1 0.6 0.2 0.1 1.1 

New Zealand 0.1 0.0 0.0 0.0 0.2 

Europe 2.7 3.3 16.5 7.7 30.2 

USC 1.4 0.8 5.3 2.2 9.6 

China 0.0 0.1 19.2 2.0 21.3 

Rest East Asia 0.8 0.7 12.9 2.4 16.9 

South Asia 0.1 0.2 3.0 1.3 4.6 

Latin America 1.2 1.5 2.5 0.6 5.7 

MENA 0.2 2.7 2.9 1.1 6.9 

Sub-Sah. Africa 0.3 2.1 0.7 0.3 3.5 

      

All developing 2.6 7.7 39.0 7.5 56.8 

  of which Asia 0.9 1.0 32.7 5.4 39.9 

World 6.9 12.0 63.3 17.8 100.0 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014)
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Table 6: Regional sectoral shares of global imports, 2007 and 2030  

 

(percent) 

 

(a) 2007 base 

 

  Agric. & 

Food 

Other 

Primary 

Manufactures Services Total 

Australia 0.1 0.1 0.8 0.2 1.1 

New Zealand 0.0 0.0 0.1 0.0 0.2 

Europe 3.2 3.5 30.2 9.3 46.1 

USC 0.8 2.0 12.0 2.5 17.2 

China 0.3 1.0 4.5 0.7 6.5 

Rest East Asia 0.9 2.5 8.8 2.4 14.6 

South Asia 0.1 0.6 1.3 0.4 2.4 

Latin America 0.4 0.3 3.7 0.7 5.1 

MENA 0.5 0.2 3.2 1.0 4.8 

Sub-Sah. Africa 0.2 0.1 1.3 0.4 2.0 

      

Developing 2.0 3.5 20.7 4.9 31.2 

  of which Asia 1.0 3.0 12.3 2.7 18.9 

World 6.4 10.2 65.9 17.6 100.0 

 

 

(b) 2030 core scenario 

 

  Agric. & 

Food 

Other 

Primary 

Manufactures Services Total 

Australia 0.1 0.0 0.8 0.2 1.2 

New Zealand 0.0 0.0 0.1 0.0 0.2 

Europe 2.1 2.2 22.2 7.3 33.8 

USC 0.6 1.6 10.7 2.3 15.3 

China 2.0 4.5 7.4 1.0 14.9 

Rest East Asia 0.9 2.1 10.2 2.8 15.9 

South Asia 0.4 1.4 2.0 0.7 4.5 

Latin America 0.3 0.2 4.2 0.9 5.6 

MENA 0.5 0.3 3.5 1.1 5.3 

Sub-Sah. Africa 0.3 0.2 2.1 0.7 3.2 

      

All developing 4.2 8.1 27.7 6.6 46.6 

  of which Asia 3.1 7.4 17.6 3.8 31.8 

World 7.1 12.6 63.3 16.9 100.0 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 



Table 7: Regional shares of world trade in agricultural and food products, 2007 base, 2030 core and 2030 slower growth scenarios 

 

(percent) 

 

 Exports Imports 

 2007 2030 core 

 scenario 

 2030 slower 

growth  

scenario 

2007 2030 core 

 scenario 

 2030 slower 

growth  

scenario 

Australia 2.3 2.0  1.9 0.8 0.8  0.8 

New Zealand 1.6 1.3  1.3 0.3 0.2  0.2 

Europe 47.8 38.9  42.2 49.8 29.1  31.3 

USC 13.7 19.7  19.4 12.4 8.7  9.5 

China 3.9 0.4  0.4 4.3 28.6  20.2 

Rest East Asia 8.2 11.3  9.5 13.9 11.9  13.7 

South Asia 2.4 1.5  1.2 2.1 5.5  6.2 

Latin America 14.5 16.9  16.1 6.1 4.7  5.6 

MENA 2.5 3.2  3.4 7.2 6.4  7.5 

Sub-Sah. Africa 3.1 4.7  4.6 3.2 4.1  5.1 

               

         

All developing 34.8 38.2  35.4 32.0 59.0  56.0 

    of which Asia 14.1 12.6  10.4 14.9 43.3  37.2 

World 100.0 100.0  100.0 100.0 100.0  100.0 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 



Table 8: Shares of bilateral trade in all primary products, 2007 base, 2030 core and 2030 

slower growth scenarios  

(percent) 

 
(a) 2007 base 

                  

Importer: 

Exporter: 

Australia New 

Zealand 

Europe & 

NA 

China Rest Asia Other 

DCs 

Total 

Australia 0.0 1.8 15.1 22.4 56.6 4.1 100 

New Zealand 9.8 0.0 33.2 6.0 33.9 17.2 100 

Europe & NA 0.3 0.1 79.4 3.5 7.8 8.9 100 

China 1.2 0.2 34.9 0.0 56.4 7.3 100 

Rest Asia 4.6 0.5 20.1 14.4 51.6 8.9 100 

Other DCs 0.1 0.1 47.3 9.2 32.4 10.8 100 

Total 0.6 0.2 57.8 7.4 24.4 9.6 100 

 

 

(b) 2030 core scenario 

             

Importer: 

Exporter: 

Australia New 

Zealand 

Europe & 

NA 

China Rest Asia Other 

DCs 

Total 

Australia 0.0 0.9 9.3 54.5 33.0 2.4 100 

New Zealand 6.4 0.0 12.8 47.3 24.3 9.3 100 

Europe & NA 0.4 0.1 51.7 26.8 11.5 9.5 100 

China 0.8 0.1 39.7 0.0 54.2 5.1 100 

Rest Asia 2.8 0.2 7.5 46.2 38.9 4.4 100 

Other DCs 0.1 0.1 24.9 32.5 32.5 10.0 100 

Total 0.5 0.1 34.1 32.2 24.2 8.9 100 

 

 

(c) 2030 slower growth scenario 

             

Importer: 

Exporter: 

Australia New 

Zealand 

Europe & 

NA 

China Rest Asia Other 

DCs 

Total 

Australia 0.0 1.1 13.1 39.3 43.0 3.4 100 

New Zealand 7.2 0.0 14.8 34.9 32.0 11.1 100 

Europe & NA 0.4 0.1 56.9 18.4 12.5 11.8 100 

China 0.4 0.1 40.7 0.0 52.0 6.9 100 

Rest Asia 3.5 0.3 8.4 34.8 47.9 5.0 100 

Other DCs 0.1 0.1 30.7 23.7 33.5 11.8 100 

Total 0.6 0.1 39.8 22.7 25.9 10.9 100 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 
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Table 9: Shares of Australian exports in agricultural and food products to Asian and other 

countries, 2007 base, 2030 core and 2030 slower growth scenarios  

 

(percent) 

 

 

  2007 2030 core 

 scenario 

2030 slower 

growth 

scenario 

China 12.0 58.9 42.0 

Other resource-poor developing Asia 5.3 4.4 7.1 

High-income Asia 31.3 13.3 17.3 

Other countries 51.4 23.4 33.6 

    

World 100.0 100.0 100.0 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 
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Table 10: Changes in real household consumption per capita of agricultural and food 

products from 2007 base to 2030 core and 2030 slower growth scenarios 
  

(percent) 

 

 

  2030 

core scenario 

 2030 slower growth 

scenario 

Australia 27  18 

New Zealand 26  16 

Europe 36  28 

USC 31  23 

China 150  76 

Rest East Asia 34  25 

South Asia 110  60 

Latin America 43  35 

MENA 41  31 

Sub-Saharan Africa 70  59 

    

All developing 79  51 

   of which Asia 109  61 

World 45  27 

 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 
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Table 11: China’s self-sufficiency in farm products, 2007 and 2030 without and with import 

bans on rice, wheat, meats and milk products, or with faster farm productivity growth 

 

(percent) 

 

 

 2007 2030 slower 

growth 

scenario 

2030 slower 

growth 

scenario plus 

selected 

China food 

import bans 

2030 slower 

growth 

scenario plus 

33% extra 

agricultural 

TFP growth 

2030 slower 

growth 

scenario plus 

59% extra 

agricultural 

TFP growth 

*Rice 101 95 100 99 103 

*Wheat 103 97 100 101 107 

Coarse grains 105 98 98 101 103 

Fruit & veg 102 96 95 99 102 

Oilseeds 56 35 32 48 56 

Vegetable oils 88 61 55 82 92 

Sugar 96 79 74 93 98 

Cotton 74 66 64 75 78 

Other crops 132 45 40 79 123 

*Beef & sheepmeat 94 89 100 94 100 

*Other meats 101 37 100 88 99 

*Dairy products 97 75 100 94 101 

 

 

* Indicates sectors subject to the self-sufficiency policy. 

 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 

 



Table 12: Shares of agricultural imports and agricultural tariff rates for China, 2030 slower growth scenario, and 2030 after policy changes  

(percent) 

  

 Share of agr. 

imports, 2030 

slower growth 

scenario 

Share of agr. 

imports, 2030 

slower growth 

plus selected 

food import 

 bans 

Share of agr. 

imports, 

2030 slower 

growth plus 

33% higher 

agric. TFP 

growth 

Share of agr. 

imports, 

2030 slower 

growth plus 

59% higher 

agric. TFP 

growth 

2030 tariff 

rates, China 

if no policy 

changes from 

2007 

2030 tariff 

rates, China 

with selected 

food import 

bans 

China’s  

out-of-quota 

bound tariffs 

 at WTO 

*Rice 1 0 0 0 2 196 65 

*Wheat 0 0 0 0 2 114 65 

Coarse grains 0 1 0 0 2 2 65 

Fruit & veg 8 16 5 3 7 8 11 

Oilseeds 11 15 24 35 3 3 3 

Vegetable oils 18 30 18 14 2 2 3 

Sugar 1 2 1 1 0 0 50 

Cotton 3 4 5 8 4 4 40 

Other crops 2 2 2 3 8 8 na 

*Beef & sheepmeat 1 0 1 1 11 255 12 

*Other meats 26 0 12 4 8 164 12 

*Dairy products 4 0 2 1 8 159 11 

Other+processed food 25 30 28 30    

TOTAL 100 100 100 100    

% of total imports 13 10 6 4    

* Indicates sectors subject to the self-sufficiency policy. 

Source: Derived from GTAP Model results in Anderson and Strutt (2014) 
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Appendix Table 1: Average annual GDP and endowment growth rates, 2007 to 2030 (percent) 

 

 GDP 

growth 

Population 

growth 

Unskilled 

labour 

Skilled 

labour 

Produced 

capital 

Oil Gas Coal Other 

minerals 

Agric. 

Land 

Australia 2.35 1.11 0.29 1.91 2.28 1.54 6.52 3.56 2.07 -0.59 

New Zealand 1.99 0.90 0.50 1.68 1.77 0.00 0.00 3.03 2.07 -0.40 

Europe 1.53 0.04 -1.17 1.34 1.45 2.72 0.55 -2.26 2.07 -0.26 

USC 1.96 0.80 0.09 1.56 1.40 2.27 -0.21 0.17 2.07 -0.19 

China 7.95 0.42 -0.06 2.75 7.32 -0.40 4.85 5.62 2.07 -0.36 

Rest East Asia 2.45 0.70 -0.86 1.51 2.55 1.94 1.61 2.92 2.07 -0.12 

South Asia 7.07 1.16 1.40 4.11 5.39 0.23 -0.63 4.87 2.07 -0.05 

Latin America 3.32 0.82 0.64 3.16 3.02 4.67 1.62 5.21 2.07 0.23 

MENA 4.07 1.37 0.58 3.86 3.78 0.71 3.73 0.96 2.07 0.00 

Sub-Sah. Africa 5.59 2.13 2.05 4.86 4.18 4.17 2.79 1.89 2.07 0.09 

HICS 1.64 0.27 -0.53 1.41 1.34 2.53 0.74 0.17 2.07 -0.29 

Developing 5.56 1.08 0.48 3.21 4.96 2.02 2.87 4.95 2.07 -0.13 

     of which Asia 6.63 0.84 0.25 2.99 6.00 0.68 1.62 5.16 2.07 -0.20 

NR Rich 3.56 1.30 0.61 2.85 3.22 2.45 2.19 2.60 2.07 0.12 

NR Poor 2.89 0.70 -0.39 1.64 2.76 0.95 1.29 3.55 2.07 -0.28 

World 3.04 0.93 -0.18 1.85 2.87 2.18 1.99 3.30 2.07 -0.18 

 

Source: Authors’ assumptions (see text for details). 



Appendix Table 2: Regional shares of world real GDP and GDP per economically active 

person, 2007 and the core projection for 2030  

(percent) 

 

 World GDP share World ec. active 

population share 
GDP per ec. active person, 

relative to world average 

 2007  2030  2007  2030  2007   2030  

Australia 1.5 1.3 0.4 0.4 412 364 

New Zealand 0.2 0.2 0.1 0.1 324 279 

Europe 36.4 26.0 13.2 9.9 277 261 

USC 27.7 21.8 5.9 5.2 470 416 

China 6.3 18.3 26.0 20.9 24 88 

Rest East Asia 13.2 11.6 12.3 12.1 108 96 

South Asia 2.7 6.5 20.4 23.8 13 27 

Latin America 6.9 7.4 8.1 8.5 85 87 

MENA 3.4 4.2 3.9 4.6 87 93 

Sub-Saharan Africa 1.6 2.8 9.8 14.5 16 19 

HICS 73.5 53.7 21.2 16.7 347 322 

Developing 26.5 46.3 78.8 83.3 34 56 

     of which Asia 14.3 31.5 56.5 55.2 25 57 

NR Rich 20.3 22.8 32.3 37.5 63 61 

NR Poor 79.7 77.2 67.7 62.5 118 124 

World 100.0 100.0 100.0 100.0 100 100 

 

Source: Derived from GTAP model results, based on the assumptions in Anderson and Strutt 

(2014), see text for details. 

 


