June
2010

Scoping Study on the
Challenges for the Animal
Feed Complex in East Asia

FINAL REPORT
Prepared for

The World Bank
by

Agrifood Consulting International

9 December 2013

PREFACE
This document1 is the final report on Scoping Study on the Challenges for the Animal
Feed Complex in East Asia. The report has been prepared with funding from the World
Bank. The database used in the analysis of the feed industry has been provided by
OECD. The authors of the report (Francesco Goletti, Pierre Charlebois, and Tom Weaver)
would like to thank the guidance of Patrick Labaste and Steven Jaffee. The content of
the report does not necessarily reflect the views of the World Bank. Any errors are the
responsibility of the authors.
Francesco Goletti
President
Agrifood Consulting International
9 December 2013

1

To be referred as Agrifood Consulting International, Scoping Study on the Challenges for the Animal Feed
Complex in East Asia.Prepared by Agrifood Consulting International for the World Bank, Kensington,
Maryland, US, December 2013.

2

TABLE OF CONTENTS
EXECUTIVE SUMMARY ..............................................................................................................7
1.

INTRODUCTION.............................................................................................................. 18

1.1.

BACKGROUND ........................................................................................................... 18

1.2.

OBJECTIVES ............................................................................................................... 18

1.3.

METHODOLOGY ......................................................................................................... 18

1.3.1.

COMPILATION AND ANALYSIS OF A CONSISTENT DATASET RELATED TO FEED ...................... 18

1.3.2.

POLICY AND INDUSTRY REVIEW OF FEED INDUSTRY......................................................... 19

1.3.3.

IDENTIFICATION OF POLICY ISSUES................................................................................ 19

1.4.

ORGANIZATION OF THE REPORT ................................................................................... 20

2.

FEED BALANCES AND TRENDS IN EAST ASIA ........................................................................ 21

2.1.

GENERAL CONTEXT ..................................................................................................... 21

2.2.

DATA ........................................................................................................................ 23

2.3.

ANIMAL PRODUCTS .................................................................................................... 24

2.4.

FEEDS ....................................................................................................................... 28

2.5.

TARIFFS AND PRICES ................................................................................................... 36

3.

FEED INDUSTRY IN EAST ASIA ........................................................................................... 40

3.1.

CURRENT FOOD AND FEED SITUATION AND POLICY ......................................................... 40

3.2.

FEED AND FOOD SAFETY.............................................................................................. 41

3.3.

FOOD SECURITY AND FEED........................................................................................... 43

3.4.

REGIONAL ANIMAL EXPORTS........................................................................................ 44

3.5.

REGIONAL FEED IMPORTS ............................................................................................ 44

3.6.

REGIONAL FEED PRODUCTION...................................................................................... 44

3.7.

REGIONAL FEED CONSUMPTION ................................................................................... 47

4.

POLICY ISSUES AND RECOMMENDATIONS .......................................................................... 49

4.1.

INTRODUCTION.......................................................................................................... 49

4.1.1.

FEED SELF-SUFFICIENCY IN CHINA.................................................................................. 49

4.1.2.

FEED SELF-SUFFICIENCY IN INDONESIA, PHILIPPINES, AND VIETNAM .................................. 50

4.1.3.

EXPORT OF ANIMAL PRODUCTS AND LAND REALLOCATION .............................................. 51

4.1.4.

FEED AND BIOFUELS.................................................................................................... 51

4.2.

KEY FEED POLICY ISSUES .............................................................................................. 52

4.2.1.

ISSUE 1 – FEED IMPORTS.............................................................................................. 52

3

4.2.2.

ISSUE 2 – FEED VERSUS FOOD IMPORTS ......................................................................... 52

4.2.3.

ISSUE 3 – FEED PRICE INSTABILITY................................................................................ 53

4.2.4.

ISSUE 4 – FEED SAFETY ................................................................................................ 53

4.2.5.

ISSUE 5 – FEED INDUSTRY CONCENTRATION ................................................................... 53

4.3.

RECOMMENDATIONS.................................................................................................. 54

4.4.

KEY FEED POLICY QUESTIONS BY FOCUS COUNTRY .......................................................... 56

APPENDIX 1

FEED DATABASE DESCRIPTION.......................................................................... 58

APPENDIX 2

FEED INDUSTRY COUNTRY PROFILES IN EAST ASIA ............................................... 67

CHINA ................................................................................................................................................................ 67
INDONESIA .......................................................................................................................................................... 72
PHILIPPINES ........................................................................................................................................................ 77
VIETNAM ............................................................................................................................................................ 80
JAPAN ................................................................................................................................................................ 86
SOUTH KOREA ..................................................................................................................................................... 87
TAIWAN ............................................................................................................................................................. 88
MALAYSIA .......................................................................................................................................................... 88
THAILAND ........................................................................................................................................................... 89
APPENDIX 3

PERSONS CONTACTED ..................................................................................... 91

APPENDIX 4

REFERENCES .................................................................................................. 92

4

ABBREVIATIONS
ASEAN
BSE
BULOG
CSIRO
DDG
DLP
FCR
GAP
HACCP
HPF
ISO
LPF
MARD
MBM
SMP
SPS
SWOT
WTO

Association of Southeast Asian Nations
Bovine spongiform encephalopathy
Indonesian National Food Agency
Commonwealth Scientific and Industrial Research Organisation
Distiller’s dried grains (and solubles)
Department of Livestock Production, Ministry of Agriculture and Rural Develop,
Vietnam
Feed conversion ratio
Good Agricultural Practices
Hazard Analysis and Critical Control Points
High protein feeds
International Standards Organisation
Low protein feeds
Ministry of Agriculture and Rural Development, Vietnam
Meat and bone meal
Skim milk powder
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GLOSSARY OF KEY TERMS
Coarse grains – cereal grains other than wheat and rice, primarily used in animal feeds
in OECD countries (OECD, ABARES), including maize corn, sorghum, barley, oats.
Oilseeds – seeds grown primarily for the production of edible cooking oils which include
rapeseed, soybeans and sunflower seed, among others (OECD); byproducts of the
process of oil extraction (such as protein meals) are a common protein source used in
animal feed. In this report peanuts and cottonseed are also included among oilseeds
(ABARES).
Complete feed – a nutritionally adequate feed for animals, which requires no further
nutritional supplements except water for maintenance and production (FAO).
Compound feed – a mixture of the products included in complete feed, compound feed
may not be nutritionally adequate for the animal, for example requiring
supplementation of microingredients such as vitamins and minerals (FAO).
Concentrated feed – a feed mixed (diluted) with another feed product to make a
complete ration or supplement (FAO). Typically concentrates are high in energy and or
accessible protein and may include necessary microingredients.
Forages – green feeds, typically cut and carried to stock or browsed. Forages may grow
wild or be cultivated. Forage does not typically refer to cultivated pasture but can
include giant grasses such as Napier grass.
Premixes – a uniform mixture of microingredient(s) in a diluent and/or carrier designed
to facilitate construct of a homogenous feed in terms of microingredient(s) (FAO).
Feed additives – an ingredient or mix of ingredients added to a feed mix or ration for a
specific purpose (FAO), for example, a nutritional deficiency or a product protecting
against disease.
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EXECUTIVE SUMMARY
MAIN FINDINGS
1.
Growth in animal demand. Over the past twenty years, China, Indonesia,
Philippines and Vietnam have experienced rapidly growing demand for animal products
driven by high GDP and/or population growth. This contrasts with the lower growth of
demand for animal products in Korea and Japan. In Japan, overall animal product
consumption felt over the period analyzed.
2.
Most of the increase in consumption of animal products in China and the three
ASEAN countries was satisfied by growth in domestic production. The exceptions are
dairy products in Vietnam, Philippines and Indonesia and meat and fish in Japan and
Korea.
3.
Growth in feed demand. Considering that most of the increase in animal
product consumption was satisfied by larger domestic production in China, Indonesia,
Philippines, and Vietnam, it is not surprising that the total amount of concentrated feed
consumed increased substantially in these countries: it was multiplied by factors of 2.1,
2.5, 2.7, and 5 in the Philippines, Indonesia, China, and Vietnam respectively between
1990 and 2012. During the same period, concentrated feed consumption grew modestly
in Korea and decreased in Japan.
4.
At the same time that use of concentrated feeds increased, the composition of
feed has been changing. With a decline in the share of low protein feeds , the feed mix
between low and high protein feeds of all the developing countries of this group (with
Vietnam catching up with some delay) resembles more and more the feed mix of the
more developed economies.
5.
However, contrary to Japan and Korea (and other OECD countries), the share of
coarse grains in the energy feed market in China and the Philippines remained stable
while it increased in Indonesia and Vietnam because it started from fairly low levels.
This low level is due to a large presence of by-products (such as bran) and cassava in the
respective Indonesian and Vietnamese feed mix.
6.
With some delay, Distiller Dry Grain (DDG) has started to enter significantly the
feed mix of all these Asian countries. In the high protein segment of the market the
competition from MBM and fish meal has fallen due to better controlled capture of
small pelagic fishes used in the production of fish meal and the successive BSE (bovine
spongiform encephalopathy or mad cow disease) crises.
7.
Imports of Feed. The maintenance of a high self-sufficiency ratio in meats and
fish in China, Indonesia, Philippines and Vietnam has, up until now, resulted in a strong
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deterioration of the trade balance in feed ingredients of China and Vietnam and of high
protein feeds in the Philippines and in Indonesia.
8.
China has been able up until now to remain self-sufficient in animal products
when taken as a whole. The oilseeds trade balance (in quantity terms) started to be in
deficit in 1996 and reached a deficit of 60 million tonnes recently. In spite of this huge
increase in oilseeds available for crushing to produce protein meal the trade balance of
the high protein feed segment (protein meal, MBM and fish meal) became significantly
negative as of 2009 as well. Finally the trade balance of the energy feeds experienced a
complete reversal from a surplus of 12 million tonnes in 2002 to a deficit of 14.4 million
tonnes in 2011. These amounts result in a sizable impact on the trade account of China.
Imports of energy feeds ($ 4.73 billion), high protein feeds ($ 2.45 billion) and the
protein meal part of oilseed imports ($ 25 billion) reached $ 32 billion in 2011.
9.
The other three countries (Indonesia, Vietnam, and Philippines) have only seen a
deterioration of their feed ingredients trade balance, but do not have the potential of
having the same impact as of China on world markets. However, their trade deficit plus
those of many other developing countries of Asia have also contributed to the
maintenance of the new higher price plateau of feed ingredients. All three countries
have kept a fairly high self-sufficiency ratio for meats and fish and fairly low for dairy
products. This result was achieved in Indonesia and in the Philippines without any
significant deterioration of the trade balance of energy feeds but with a strong
deterioration in high protein feeds and oilseeds. In Vietnam, deteriorations were
recorded between 1990 and 2011 in all three categories; by 3.7 mt in high protein feeds,
by 1.3 mt for energy feeds and by 0.78 mt in oilseeds. In terms of trade account, the
imports of these three categories in Vietnam (only the meal part of oilseeds) mounted
to 2.31 billion US$ in 2011.
10.
With small tariffs on feed ingredients, the trade policies of the different
countries do not act very much as an impediment to animal products production.
11.
Prices. Since the fall of 2006, prices of cereals have started to increase due to a
number of supply and demand factors and have remained on a higher plateaus since
then. The new higher price plateau for cereals spread to other markets including
oilseeds.
12.
Because of the importance of the more expensive energy and fertilizer inputs in
the production cost of maize and the large increase in demand for maize coming from
the ethanol sector, price of maize has tended to increase relative to other energy feeds.
13.
Since the BSE crisis in the EU the price of MBM has fallen to a new level relative
to oilseed meal. Due to the difficulty of increasing supply of fish meal, the price of fish
meal has tended to increase relative to the oilseed meal price especially in years of El
Niño.
8

14.
Since 2006, not only feed prices have been higher, but also the variability of feed
prices has increased and been higher than for food prices.
KEY POLICY ISSUES
Issue 1 – Feed Imports
15.
High dependence, particularly of China, on feed import is destabilizing global
feed markets (and potentially food markets). What options are available to reduce
dependency of Asian countries on feed imports? What are the impact of alternative
options on feed imports and food consumption of animal products? Some of the options
include the following.
 Technology. Technical capacity in relation to the feed industry, including seed,
extension, quality assurance and laboratory testing, is variable across China,
Indonesia and Vietnam. The Philippines, Thailand and Malaysia have relatively
stronger public and private sector capacity in terms of extension, surveillance
and testing laboratories. Japan, South Korea and Taiwan have high technical
capacity available within the agricultural sector and employ strong quality and
safety surveillance systems.
 Prices. A number of subsidization programmes in China and the ASEAN countries
for rice production negatively impact domestic feed crop production, such as
Indonesian and Vietnamese nitrogen fertilizer subsidies that reduce the relative
profitability of soybean cultivation.
 Product development. The choices for feed, ingredients, premixes and other
animal nutrition options are increasing and are the result of intense research and
development effort by the global industry. While MBM is decreasing, DDG is
increasing. New efforts to treat palm meals, food and biofuel by-products, and
forages are made continuously.
 Protein production. Most of the feed import deficit in Asia is related to protein
and is manifested in increasing and huge imports of soybeans and meals.
Issue 2 – Feed versus Food Imports
16.
Regional trade agreements are changing trade dynamics in East Asia. The ASEAN
free trade agreement will affect movement of key animal feed commodities and reliant
animal industries while challenging domestic industries throughout Southeast Asia.
Japan, Malaysia, Philippines, South Korea and Thailand joined the WTO in 1995 and
broadly apply requisite tariffs and quota systems on agricultural imports, although
South Korea’s autonomous systems complicate trade arrangements. China and, more
recently, Vietnam accession to the WTO has enforced import tariff reductions, affecting
agricultural commodities and products, which, again, will challenge the competitiveness
of domestic industries. The increasingly free trade within East Asia and lower tariffs on
commodities from non-regional exporters will likely prove beneficial to national food
9

security, despite costs to domestic producers. Most countries in the region have given
priority to food self- sufficiency rather than feed self-sufficiency. Are the countries in the
region more efficient in importing food (animal products) or feed? Do the countries in
the region have more competitive advantage in producing feed or food?
Issue 3 – Feed Price Instability
17.
China, Indonesia, Philippines and Vietnam apply price stabilization policies to key
feed commodities, primarily through state stockpiling and release of key feed
ingredients. At the same time, China and ASEAN national agricultural development
strategies prioritize national self-sufficiency in rice and target minimal reliance on
agricultural imports. As a consequence, due to large and growing consumption of animal
products China and the ASEAN countries are now significant importers of coarse grains
and oilseeds, primarily maize and soybeans and/or soybean meals. Given the size of
China and other Asian countries imports, the competing uses of feedstock for biofuel (eg
maize, cassava), and the volatile prices of energy (affecting the production of chemical
fertilizer), feed prices since 2006 have not only increased and reached a new higher
plateau, but have also become much more volatile. In order to cope with the risks
associated with the increasing price instability, it I important to address some key issues:
what are the determinants and contributions of feed price instability? To what extent
feed price instability contribute to food and nutrition insecurity? What could be done to
reduce feed price instability?
Issue 4 – Feed Safety
18.
Food safety has become increasingly important on the Vietnamese policy agenda
including the development and implementation of VietGAP. China has recently
implemented stringent food safety policies in the wake of various high profile food
safety incidents, most notably cases surrounding melamine in dairy products.
Indonesian policy remains focused on quality in practice, though attempts have been
made to better monitor food safety standards. Thailand and the Philippines have
relatively strong food safety standards in the commercial sectors and high technical
capacity owing in part to animal product exports. Japan, South Korea and Taiwan
employ strict regulations on food safety to domestic production and imported produce,
particularly in terms of production related residues. Increasingly stringent regulations on
animal products, feed ingredients, and antimicrobial compounds (eg maximum residue
levels, or sub-therapeutic antimicrobial use in animal production) are affecting trade in
animal products. In what way these regulations will affect both animal production and
animal products trade in the region?
Issue 5 – Feed Industry Concentration
19.
While the industries are concentrating and feed and meat production industries
are integrating in various countries in the region (most notably in the poultry industry of
10

Thailand and Malaysia), highly concentrated industries coexist with smallholder
production systems in China, Indonesia, Philippines, and Vietnam. The trends towards
concentration might also be accelerated by the spread of supermarkets. If the trend
towards concentration is too rapid, then there is a risk for smallholder farmers to be left
out. The issue is to understand if in the new restructuring of the feed and animal
product industry in the region there is a still a space for smallholder farmers. What are
the implications of the feed industry restructuring for food safety, biodiversity, spread
of epidemics, and sustainability?
RECOMMENDATIONS
Recommendation 1 - Support national animal and feed industries while strengthening
livelihood generation through improved feed crop production and marketing by policy
level facilitation and recommendation.
20.
Current weaknesses across all four countries stem in part from a combination of
technical and market factors. Constraints include variability in quality and
appropriateness of seed, limited access to capital for investment in production inputs,
exacerbated in many regions by lack of crop insurance and unacceptable risks
associated with cultivation, suboptimal production practices relating to land
appropriateness, misdirection of input investment, inefficient growing season and/or
time to harvest, suboptimal harvesting and post-harvest drying and storage and limited
access to markets beyond the local markets and traders. Supporting improvements in
feed crop specific extension services, both in terms of access and quality, could be highly
effective. While there is ample scope to address technical constraints directly,
participatory marketing approaches, such as smallholder feed producer organization,
can be tackled at the policy level through public-private partnership development.
Furthermore, facilitation of policy promoting feed awareness and capacity among
government and private extension services could improve technology transfer and
incentivize increased investment and improved production practices. The support effort
can also assess current smallholder access to loans and insurance, to enable greater
investment in feed crop production.
Recommendation 2 - Address the protein feed deficit
21.
Potentially research into soybean productivity and development of policy
recommendations which support domestic cultivation and industries (for example: more
appropriate/better seed, incentives to invest in cultivation, access to capital, more
advantageous rotational cropping practices, smallholder market linkages, management
postharvest) is an area that would be worth considering further. Demand is going to
grow, and imports, and global prices are expected to continue to increase. This is
important from a livestock and food security perspective. Other good (balanced) protein
sources could also be considered including palm meal, and byproducts of the food and
biofuel industries.
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Recommendation 3 - Address food safety concerns and objectives
22.
Consumer pressure to improve food safety is increasing, particularly in China, the
Philippines and Vietnam. However, it remains unclear how effectively recent policy
changes, on food safety surveillance and enforcement, are being implemented,
particularly in China. Vietnamese food safety lab quality and capacity is currently highly
variable between regions, providing another possible entry-point for the project. The
related issue of sub-therapeutic antimicrobial use in animal production is now very
visible in countries such as South Korea and increasingly under discussion throughout
the region.
Recommendation 4 - Review land use policies and their impact on feed production
23.
Current land use and government incentives for domestic production of specific
crops vary between countries and regions within countries. There is scope to improve
domestic feed production by facilitating economic and agronomic assessments of
production areas in all focal countries. For example, among various policies Indonesian
and Vietnamese nitrogen fertilizer subsidies skew production towards rice, which can
lead to rice cultivation in areas better suited to other crops, or stunted growing periods
for more appropriate crops in rotational systems. Similarly, the Philippines and Thailand
both protect domestic maize production through higher tariffs on imports, which, again,
may prop up production in areas perhaps better suited to soybean or other crop
cultivation.
Recommendation 5 - Support policy research
24.
Informed policy decisions can benefit from sound policy research on issues such
as those identified above and including (i) Feed imports; (ii) Food versus feed; (iii) Feed
price instability; (iv) Feed and food safety; and (v) Concentration of the feed and meat
industry. Sound policy research in turn requires capable research institutions. Technical
Institutions are relatively strong in the Philippines and China, and are becoming
increasingly effective in Vietnam and Indonesia. As Coughenour and Makkar (2012)
argue, supporting national technical research institutes through recognition and
facilitation of linkages to decision makers can provide long-term benefits to agriculture
in all four nations.
Recommendation 6 - Support feed data collection and analysis
25.
Detailed analysis of the feed market should be done for more countries. Lately
the OECD has done a complete review of the feed demand system of the AGLINK model
and database. But that model covers only 14 countries (EU as a block). The analysis in
this report brings a full coverage of the feed/animal product markets of only three other
countries; Indonesia, Philippines and Vietnam. Even though many important countries
12

have already been covered, having only 17 countries is not sufficient. The difficulty with
the developing countries is the presence of backyard livestock production using wastes
to feed their animals. Better information on the percentage of the production coming
from backyard operation and surveys to discover the use of concentrated feeds by these
operations would be extremely useful. Data on the production of many by-products
(especially MBM) is deficient even in OECD countries. DDG for example has reached
such a level that it is clearly unacceptable to rely on calculation to derive production.
KEY FEED POLICY ISSUES BY FOCUS COUNTRY
China
i. How can China meet the rapidly growing demand for animal feed from domestic
monogastric industries?
ii. How can China productively manage the high volumes of waste produced by
growing and increasingly intensive monogastric industries? Can the feed industries
utilize this waste in production?
iii. How can the adoption of improved soybean seed and post-harvest management be
encouraged?
iv. How effective is the implementation of recent feed and food safety policies, in terms
of surveillance methods, testing quality and capacity, and enforcement of penalties?
Indonesia
i. How can soybean cultivation and broader industries be developed under current rice
dominated policymaking?
ii. Does current agricultural policy, which heavily supports palm and rice production,
hinder smallholder production of feed crops and hamper national food security
objectives? If so, can policy be reconceived in such a way as to support both
objectives?
iii. How can maize and soybean smallholder’s, and allied value chains, be enabled and
encouraged to invest more in their production and businesses to improve yields and
strengthen domestic supply?
iv. How can improvements in maize seed quality and postharvest management be
facilitated so as to improve product quality and compete with current imports?
v. How can current private feed sector interests be best leveraged to support
smallholder production, market links and to promote rural livelihoods through feed
cropping?
vi. Can new policy support domestic production of key nutritional and health animal
feed additives?
Philippines
i. Can policy promote insurance markets or public provision of insurance to feed crop
producers against extreme weather events to encourage greater investment in
production inputs?
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ii. How can Filipino strengths in research and development of new crops and other
agriculture related technologies be more effectively transferred to smallholder
agricultural systems and value chains?
iii. How can current private feed sector company interests be best utilized to support
smallholder production and linkages to markets and to promote rural livelihoods
through feed cropping?
Vietnam
i. Can feed crop production, in particular soybean cultivation, be competitive under
current nitrogen subsidization and other rice production related policy?
ii. Can technology transfer, in particular improved seed and cultivation practices via
improved extension services, in the feed crop industries be improved through new
or realigned policies at national and provincial levels?
iii. Can national policy improve the uniformity of lab quality and capacity at regional
levels to support increasing consumer and government pressure to ensure food
safety and current progress in developing and implementing VietGAP?
iv. How can technical and economic research institutions, such as IPSARD, be supported
in their conduct of feed related research and in their access to, and influence upon,
national and provincial decision makers?
26.
Table 1 provides notable detail on indicators of particular relevance to national
feed industries for China, Indonesia, Philippines, Vietnam, Japan, South Korea, Taiwan,
Malaysia and Thailand. The table includes World Bank income group, WTO and ASEAN
membership status, national animal production by key industries, national import
volumes of key animal feed ingredients and a brief indication of relevant current
national policy objectives. The data contained within the table was sourced from
FAOSTAT or Index Mundi (USDA figures) as noted beneath the table.
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Table 1 Select comparison of national policy environment, livestock production and key feed imports
Indicators
World bank
income group
WTO accession
ASEAN status
National
production3
(000t)
-Poultry meat
-Pork
-Bovine meat
-Aquaculture
Key animal feed
imports 4
(000t)
-Soybeans^
-Maize
Key feed policy
drivers

China
Upper middle
income
2001
ASEAN +3

Indonesia
Lower middle
income
1995
Member

Philippines
Lower middle income
1995
Member

Vietnam
Lower middle
income
2007
Member

Japan
High income
(OECD)
1995
ASEAN +3

Malaysia
Upper middle
income
1995
Member

South Korea
High income
(OECD)
1995
ASEAN +3

Taiwan2
Upper middle
income
2001
ASEAN +3

Thailand
Upper middle
income
1995
Member

16,720
50,530
6,475
36,734

1,643
721
503
2,305

935
1,649
302
745

599
3,099
387
2,672

1,382
1,267
500
718

1,427
231
30
375

686
837
280
476

680
865
6
310

1,340
867
193
1,286

52,453
1,753
Agricultural selfsufficiency,
minimize food
price shocks;
prioritizing animal
production over
feed; domestic
coarse grain and
oilseed
production;
improved feed
and food safety

2,089
3,208
Rice production;
food security and
meeting growing
domestic demand
with domestic
production; palm
production

1,826*†
202 †
Rice and maize selfsufficiency; minimizing
reliance on imports;
protecting domestic
maize industry;
developing fisheries and
aquaculture sector; feed
safety

2,831
15,285
Protecting and
encouraging
domestic barley
production;
ensuring food
safety particularly
in terms of
maximum
chemical residue
levels

637
2,863

1,148
7,759

1,994
400 †

Promoting
domestic
industries;
developing the
ruminant sector;
reducing reliance
on imported feed
ingredients;
Continued growth
in the palm sector

Increasing
domestic soybean
production;
ensuring food
safety particularly
in terms of
maximum
chemical residue
levels

2,346
4,148
Ensuring food
safety particularly
in terms of
maximum
chemical residue
levels

Relevant food
and feed
components
prioritized

Rice, wheat and
maize above
soybean. Animal
production over
feed.

Rice and soybeans

Rice and maize; use of
cassava as an energy
replacement for maize.
Aqua production

2,462*†
1,100 †
Rice production for
domestic and
export markets;
food security in
rural areas;
livestock
production
prioritizing chicken
eggs and meat and
pig production;
improving food
safety; minimizing
local
environmental
degradation;
accessing export
markets for
livestock and
poultry products
Rice. Pork, chicken
meat and eggs,
dairy and a general
increase of 1% in
agricultural
production

Barley, rice,
soybeans

Cattle

Soybeans

Pig, poultry, beef

Subsidies,
protective
measures and
price stabilization

Phasing out of
agricultural taxes,
direct financial
support, subsidies

For rice seed and
fertilizer
(nitrogenous), food
subsidies. Recent

Protective measures for
domestic rice and maize
industries. Rice price
stabilization policy

For rice seed and
fertilizer
(nitrogenous), food
subsidies. Recent

Subsidized barley
cultivation; direct
payments for
soybean

Subsidies for
maize production.

Direct
subsidization of
soybean
cultivation.

‘Reward deed’
subsidies for
various feed
grade maize and

Sustainable
economic
development;
maintaining
status as a major
global exporter of
poultry products,
rice and seafood;
improving food
safety standards

Maize, rice and
broader
agricultural
industry
development for
domestic and
export.
Relatively high
tariffs on maize
imports to protect
the domestic

2 Taiwan’s

ambiguous status as an independent nation affects various metrics, commodity
figures for 2011
4 Source: FAOSTAT figures for 2011
3 Source: FAOSTAT
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Indicators
policies

China
for inputs (seed
for grains, oilseeds
livestock breeds),
machinery and
sector-specific
service
acquisition.
Subsidies for feed
purchase in some
industries/areas.
Stockpiling of
some soy and
maize products to
allow release.
Subsidies, loans
and insurance also
operating
WTO tariff quota
requirements
adhered to.
Discourage export
through export
tariffs.

Indonesia
implementation of
a soybean
cultivation subsidy
system. BULOG
rice stabilization
policies including
reserves and OPK
programme

Philippines
(weak)

Vietnam
implementation of
a soybean
cultivation subsidy
system. ‘Amber
box’ measures on
rice, pork, sugar,
cotton, cattle and
poultry

Japan
cultivation.
Stabilization
System of
Compound Feed
Prices through
subsidies.
Stockpiling of
course grains

Malaysia

South Korea
Government
purchase
programmes for
barley, maize and
soybeans. The Act
for Supply and
Demand and
Price Stabilisation
of Agricultural
and Fisheries
Products

Taiwan2
soybean
production. No
official policy but
Counsel of
Agriculture uses
various
mechanisms to
control food, feed
and fertilizer price
volatility (e.g. see
above)

Thailand
industry. Rice
reserves
maintained.

Low tariff on
unbound soybean
imports (0%
increased to 5% in
2013). Low tariffs
on unbound
imports of protein
meals. Export
tariffs are applied
to palm oil

ASEAN special product
status for maize; ban on
meat and bone meal
imports (exceptions NZ
and Australia)

World’s largest
importer of
coarse grains.
WTO tariff quota
system. Soybeans
are largely
imported duty
free

Large imports of
key feed
components. Low
tariffs on oilseeds
(bound 0%,
unbound >10%)

World’s third
largest coarse
grain importer.
WTO tariff quota
system employed,
however,
autonomous tariff
quotas are
employed (higher
quotas than
WTO)

Domestic demand
for feed
ingredients is
almost entirely
met by imports.
Taiwan imports
virtually all
soybean, maize,
barley and
sorghum
generally at low
or zero duty.

Major exporter of
poultry and aqua
products. Export
of cassava for
animal feed
historically.
Relatively high
tariffs on both in
quota and out of
quota imports

Feed and food
safety

Food Safety Law
passed in 2009;
Regulation of
Administration of
Feed and Feed
Additives in China

Indonesian
National Standards
address quality of
feeds, not safety of
product

Increasing prioritization
of feed and food safety
chemical maximal
residue levels. Adoption
of ASEANGAP and
national GAP

WTO tariff quota
requirements
adhered to.
Discourage export
through export
tariffs. State
controlled rice
export contracts.
Major exporter of
aqua products.
Soybean and
soybean meal are
imported duty
free, but receive a
5% VAT.
Increasing
prioritization of
feed and food
safety chemical
maximal residue
levels. Adoption of
ASEANGAP and
VietGAP

Strong
regulations on
maximum residue
levels (including
antimicrobials
and beta
agonists)

Long history of
voluntary GAP.
Adoption of
ASEANGAP

Strict regulations
on growth
promoter
residues
employed.

High standards
among exporters
to meet market
access
requirements,
which has
influenced
domestic produce

Food security

Food security is
politically very
sensitive, hence
Chinese aims to
minimize reliance
on imports in key
agricultural
products and
various price
stabilization
policies. While

Food Law 18/2012:
Local food
availability and
food sovereignty.
Reductions in food
related import
duties. Increasing
supply using
reserves. Price
controls/
consumer

National Agriculture
Development Plan to
2020. Maintain
agricultural product
reserves. Along with
increasing farmer
subsidies consumer
subsidies and food
rationing has occurred in
response to crises

135 Programme.;
Socio-Economic
Development
Strategy 20112020, the
Agricultural
Development Plan
to 2020, the
Agricultural
Development
Vision to 2030 and

Employs a range
of social welfare
schemes not
relevant to this
assessment

Buildup of
national
agricultural
reserves. Price
controls/
consumer
subsidies.

Very strong food
and feed safety
policies, first
country in the
region to
implement a ban
a sub-therapeutic
use of
antimicrobials
Employs a range
of social welfare
schemes not
relevant to this
assessment

Employs a range
of social welfare
schemes not
relevant to this
assessment

Policy directed
towards both
food security and
export earnings.
Recent failures in
rice policy have
harmed domestic
food security.
Increased supply
using reserves.
Maintain

Import/export
policy
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Indicators

China
food security has
increased steadily
in recent years
concerns
surround
potential for
national
production
growth. Recent
Chinese
agricultural
investment
outside China are
designed to
supply the
domestic market.

Indonesia
subsidies. Food
rationing has
occurred in
response to crises

Philippines

Vietnam
the Animal
Husbandry Strategy
to 2020. Maintain
agricultural product
reserves. Imposed
export restrictions

Japan

Malaysia

South Korea

Taiwan2

Thailand
agricultural
product reserves.
Price controls/
consumer
subsidies.

^Soybean imports refers to whole beans, therefore does not discriminate between soybeans consumed directly by humans and soyb eans and byproducts used in animal feeds. These figures are included to give an
indication of the supply/demand balance for soybeans in countries where the figures were available. Please refer to Chapter 2 of the report for feed balance data and macro level domestic feed supply and demand in
terms of key feed components.
†Source: Index Mundi (USDA figures); 2011 figures
*Soybean meal
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1. INTRODUCTION
1.1.

Background

27.
This study considers current and prospective issues in relation to feed and livestock
industries in East Asia. The research focuses on four countries—China, Indonesia, Philippines
and Vietnam—within which livestock production is changing rapidly, primarily in response
to increasing domestic demand. Additionally, a number of Asian countries are included for
comparative purpose: Thailand and Malaysia where the feed sector is more developed than
in the focus four countries; and Japan, South Korea and Taiwan whose current livestock
industries are highly developed, but where domestic markets for livestock products are
stagnating.
28.
In China, Indonesia, Philippines and Vietnam, and to a lesser extent, Malaysia and
Thailand, rapidly increasing and changing domestic demand for livestock derived products,
rising national production, urbanizing populations, increasing market access in remote
areas, increasing global market integration (and competition from imports), concentration
of domestic production, decreasing improvements in yields and varying policy environments
and directions are challenging traditional feed and animal industries. Japan, South Korea
and Taiwan face quite different challenges in the context of stagnating domestic demand,
high imports and high costs of production.

1.2.

Objectives

29.
This report seeks to assess the current feed situation in East Asia through
comparative assessments and country case studies and to identify key areas for possible
further research within the World Bank flagship ‘Farmgate-to-market Study in East Asia’.

1.3.

Methodology

30.

The approach to the study is based on three set of activities:
i. Compilation and analysis of a consistent dataset related to feed.
ii. Policy and industry review of feed industry.
iii. Identification of policy issues.

1.3.1. Compilation and Analysis of a Consistent Dataset related to Feed
31.

The study followed the following steps:
i. Collect data of the last 20 years or more from publicly available source for as
much concentrated feeds as possible including wheat, rice, coarse grains (maize,
Agrifood Consulting International

18

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

barley, oats, sorghum, millet), manioc, molasses, cereal bran, dried beet pulp,
corn gluten feed, distiller’s dry grains, field peas, whey powder, protein meals
(most oilseed meals plus palm kernel meal and copra meal), meat and bone
meal, fish meal and skim milk powder. In some case this has required the
production of complete balance sheet with trade and production.
ii. Evaluate the feed requirement of non-ruminant production (pork, poultry and
eggs) and aquaculture species in order to calculate residually the requirement of
ruminants (beef/veal, milk and sheep meat). From those requirements establish
feed conversion ratios.
iii. Identify structural changes in the feed market of these countries and possible
influence of fodder feeds.
iv. Calculate relative prices of these feeds.

1.3.2. Policy and industry review of feed industry
32.
Parallel to the work on data analysis, the study team compiled information about the
policy and industrial structure of the feed sector in a sample of four countries among the
following four core East Asian countries:
1.
2.
3.
4.

Vietnam
Philippines
Indonesia
China

33.
Comparisons with the most advanced countries was based on available data and
studies and include:
5. South Korea
6. Japan
7. Taiwan
34.

Shorter analysis for Malaysia and Thailand was also included.

35.
The review of documents and literature was complemented by direct
teleconferences with key industry representative in the four core countries.
1.3.3. Identification of policy issues
36.
Based on the trends and feed balance analysis, identification of structural changes,
and review of policy and industrial structure in selected countries, the consultant will
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identify key policy issues for the feed complex and make recommendations for future
research.

1.4.

Organization of the report

37.

The report is organized into 4 chapters and 4 appendices as follows:

Chapter 1
Chapter 2
Chapter 3
Chapter 4

Introduction
Feed Balances and Trends in East Asia
Feed Industry in East Asia
Policy Issues and Recommendations

Appendix 1
Appendix 2
Appendix 3
Appendix 4

Feed Database Description
Feed Industry Country Profiles in East Asia
Persons contacted
References
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2. FEED BALANCES AND TRENDS IN EAST ASIA
2.1.

General context

38.
In the fall of 2006 price of cereals increased to a higher new plateau caused by a
number of factors from both the supply and the demand side. On the supply side, the
higher energy cost caused by the large increase in the crude oil price was one of the
contributing factors. Fertilizer prices increased partly because of the higher energy price but
also because of the raising demand from the agricultural sector. Prices of other inputs were
not subject to increases of the size recorded for these two inputs and for the price of the
outputs (cereals and oilseeds). On the demand side, larger biofuel production, general
depreciation of the USA dollar, explosion of Chinese oilseed imports and larger demand for
animal products (and hence of feed ingredients) in most developing countries have all
contributed to this new higher price plateau.
39.
Because of its importance in the overall food markets, this new higher price plateau
for cereals spread to other markets with different delays depending on the products. The
price increase was delayed by only one year for other crops competing for the same land
(oilseeds for example). The maize to soybean price ratio had already returned to more
normal levels in the crop year 2007-08. Because of the strong substitution possibilities (on
the demand and/or supply side), prices of all classes of most crops (whether used for feed
or for food) jumped to the new higher plateau. For a transmission of these higher prices of
feed ingredients to animal product prices, a decline in their supply was required. The delay
in supply reaction was caused by the normal production biological lag of these animals. The
delay in the adjustment of animal product prices to the new reality of feed prices was also
affected by a reduction in demand caused by the H1N1 crisis (pork) and the severe
economic recession of 2008-095. Seven years after the fall of 2006, prices of cereal have
never returned to their low levels and most agricultural product prices are now on a hi gher
plateau as well.
Table 2 Coefficient of variation of world prices

Products
Coarse grains
Protein meals
Corn gluten feed
DDG
Dried beet pulp
Manioc
Molasses
MBM

1990-2005

2006-2012

% changes

0.178
0.164
0.263
0.232
0.055
0.249
0.22
0.17

0.274
0.198
0.422
0.333
0.271
0.357
0.145
0.273

54
20.4
60
44
392
43
-34
61

5

This discussion is about agricultural or product prices not about prices at the consumer level in retail stores
which have in most cases not jumped to a new higher plateau. This is due to the small share of the agricultural
price in the retail value of most food products. On that basis, the transmission from the agricultural price to
the retail price is small especially for crop based food products.
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Products
Fish meal
Wheat
Rice
Vegetable oil
Sugar
Butter
Cheese
Skim milk powder
Steers, USA
Hogs, USA
Poultry, USA
Eggs

1990-2005

2006-2012

% changes

0.196
0.208
0.176
0.192
0.226
0.194
0.161
0.173
0.108
0.164
0.106
0.113

0.182
0.189
0.271
0.223
0.291
0.295
0.19
0.235
0.153
0.17
0.094
0.194

-7
-9
54
16
29
52
18
36
42
3.7
-11
72

40.
The level of prices was subject of much discussion as well as their variability. In
Table 2 the coefficient of variation6 is presented for 20 products classified according to their
main use between feed (in bold) and food (in italic) and according to two periods; before
and since the new higher price plateau.
41.
It can clearly be observed that, in general, the coefficient of variation of feed
products were higher than for food products in the 1990 to 2005 period and that the
differences have increased since 20067. In the fourth column of the table it can also be
noted that the coefficient of variation of most of those prices have increased since 2006. A
thorough analysis would be required to discover why this is the case. This cannot be done in
the context of this project but could be considered as a future research project 8.
42.
Given the high instability of feed prices, it would be not surprising to expect
pressures on government authorities and requests of aid by the animal producers. Since
private insurances will refuse to insure such risky business, governments may need or feel to
intervene. This calls for better access to and better knowledge of the available hedging
instruments as one way of reducing risk from fluctuations in the price of inputs.
43.
The coefficients of variation of price of food products in retail store are typically
lower than for agricultural products because other costs of providing this service are much
less variable than the price of agricultural products.
44.
The level and the variability of cereal and oilseed prices have generated many
adjustments in the livestock and feed markets. The subject of this report is to analyze the
6

The coefficient of variation is the standard deviation divided by the mean. It is used as an indicator of the
relative spread of a series in relation to its mean value and for that reason is often used as an indicator of
variability.
7
Only 7 observations are used for the second period and for that reason definitive conclusions should be used
with care.
8
One hypothesis is that feed products are the first input used in the production of food and for that reason
might be influenced by the instability of all the other segments of the food chain.
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evolution of the feed markets in six Asian countries; China, Japan, South Korea, Indonesia,
Philippines and Vietnam.

2.2.

Data

45.
The approach taken to better understand the feed market of those Asian countries is
to work at the aggregate level and to produce a consistent story between feed consumed
and animal requirement over 28 years (1985 to 2012). The methodology to derive the data
is explained in detail in Appendix 1. The objective of this work is to include the most
important feeds for which reliable information is available. Data on fodder feeds production
(hay, pasture and cereal silage) for example is not readily available and for that reason is not
covered explicitly.
46.
Fifteen concentrated feeds are covered: Wheat, coarse grains (aggregate of maize
(corn), barley, oats, sorghum, millet, rye and mixed grains), rice, root and tuber9 (mostly
manioc/cassava), molasses, brans, dried beet pulp, corn gluten feed, distiller’s dried grains
(DDG), field peas, compound feed (double counting is avoided), crop protein meals
(aggregate of soybean10, canola/rapeseed, sunflower, groundnut, cotton seed, copra and
palm kernel), meat and bone meal (MBM), fish meal and skim milk powder (SMP). For crop
based feeds, on-farm use is supposed to be included and this explains why the total amount
of feeds consumed is larger than the production of compound feed. Requirement of many
animal products are also considered: cattle/buffalo meat, pork, poultry, eggs, milk (cow,
buffalo and goat), sheep/goat meat and aquaculture.
47.
To verify consistency between consumption of these 15 concentrated feeds and
animal requirement, the amount used by ruminants (cattle/buffalo meat, milk and
sheep/goat meat) is calculated residually. This is done by calculating in a first step the
requirement of non-ruminants (pork, poultry and eggs) and of fish raised in aquaculture.
The total amount of concentrated feed minus the requirement of these animals generates
the amount consumed by ruminants. In a last step the feed conversion ratio (FCR)11 of each
type of ruminant production is calculated by assuming that the FCR of sheep/goat and milk
is a fixed proportion of the one for cattle/buffalo meat. The a priori expectation is that the
size of these FCRs among the countries studied would follow the same order than the
density of ruminant on pasture land.
48.
After analysis we concluded that the data for Indonesia12 looks suspicious. The
difference presented in Table 7 of Appendix 1 is significant and can be explained partly by
the large imports of feeder cattle fed in Indonesia, errors in the data, less productive

9

Only cassava for Japan, China and Korea.
Soybean is not used directly for feed in these Asian countries. In most of these countries it is imported to be
crushed and to produce soybean meal and oil. The resulting soybean meal, with a percent of protein hovering
around 48%, is primarily purchased for its protein content.
11
It is the FCR of these concentrated feeds not the FCR of total dry matter consumed by these animals.
12
The apparent inconsistency would disappear if bran was not used but rice bran is widely used as a feed
ingredient in Indonesia.
10

Agrifood Consulting International

23

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

pasture land and less efficient non-ruminant and aquaculture production requiring more
feed than assumed in the calculation.

2.3.

Animal products

49.
Before analyzing the feed markets it is useful to understand the markets of animal
products since feed demand is after all a derived demand from meats, dairy products and
fish production. In the long run, two key variables influence animal products demand. The
first one is population, including age and urban/rural distribution. During the last three
decades Vietnam, Philippines and Indonesia have experienced rapid population growth
while China and Korea have experienced more moderate growth. In all these cases
population growth in urban centers was much faster than in rural areas. In Japan,
population increased by only about 5%. In fact population has started to fall lately and is
clearly aging. The second variable is income. Growth was even more spectacular with GDP
being multiplied by 2.3, 2.8, 3, 4.6 and 5.4 respectively in the Philippines, Indonesia, Korea,
Vietnam and China between 1990 and 2012. Growth in Japan’s GDP was only 22% during
the same period.
Figure 1 Growth in Animal Product Consumption (1990-2012)
Ratio
9

1990-2012

16

8
7
6

5
4
3
2

+
-

1
0

China

Indonesia

Philippines

Meats

Milk

Vietnam

Korea

Japan

Fish and seafood

Ratio of consumption in 2012 divided by consumption in 1990
Meats is bovine/buffalo, sheep/goats, pork and poultry, milk is all dairy products on a solids non fat basis .

50.
As presented in Figure 1, except for dairy products in the Philippines, growth has
been extremely high in the four less developed countries. In Vietnam for example dairy
products consumption has increased 16 times. In China meats consumption increased by a
factor of 3.2 and fish by a factor of 4. Because of the saturation effect coming with higher
income, not surprisingly, growth in Korea was much smaller except for meats which were
subject to a decline in relative price caused by the liberalization of the Korean markets. In
Japan, consumption of dairy products and fish declined instead of increasing while meats
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increased slightly for the same reason than in Korea. The overall stagnation in Japan animal
products consumption is also due to its aging population.

Figure 2 Self-sufficiency Ratio in Animal Consumption
%
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Ratio calculated as production divided by consumption multiplied by 100
Meats is bovine/buffalo, sheep/goats, pork and poultry, milk is all dairy products on a solids non fat basis
.

51.
It is not however consumption of animal products that determines demand for feed,
it is production. If growth in consumption of animal products is satisfied by imports,
demand for feed in that country will not change. It is also interesting to discover if that
production is used to satisfy domestic consumption or if it is been exported. With the
exception of poultry in Thailand (see Table 3), exports of meat has always counted for a
small percentage of production and on that basis it can be concluded that very small
amount of feeds have been exported through livestock products.
52.
As can be seen in Figure 2, the changes in the self-sufficiency ratio suggest that most
of the increase in consumption was satisfied by domestic production except for dairy
products in Vietnam, Philippines and Indonesia. The story is exactly the opposite for Korea
and Japan, i.e. the self-sufficiency ratio of meats and fish declined substantially while the
one for dairy products increased slightly. So for Japan, not only consumption of dairy
products and fish has declined but a larger share of meats and fish consumed was satisfied
by imports. On that basis, it is not surprising to note in Figure 3 that Japan is the only
country that has experienced a decline in the total amount of concentrated feed consumed
between 1990 and 2012. It is also not surprising to note that Korea has experienced th e
smallest increase among the other 5 countries. Considering that most of the increase in
animal product consumption was satisfied by larger domestic production, the total amount
Agrifood Consulting International

25

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

of concentrated feed consumed increased substantially in the other countries. It was
multiplied by 2, 2.1, 2.5, 2.7, 3.1 and 5 in Malaysia, the Philippines, Indonesia, China,
Thailand and Vietnam respectively between 1990 and 2012. So clearly the evolution of the
feed markets in the last 22 years has been totally different between the more advanced
economies of Japan and Korea and the less developed economies; a stagnation in the first
group and an explosion in the second group.
53.
Finding the proportion of those feeds that are imported is another important
parameter that would be useful to discover. Unfortunately trade data does not distinguish
the products according to end use. However for certain products like corn gluten feed,
distiller’s dry grain (DDG), MBM and a few others it is clear that the only end use is for feed.
This is not the case for cereals especially for wheat and rice. Even for coarse grains some
amount could be used to produce food products. The other difficulty is that oilseeds, which
are not used as a feed, can be imported to be crushed into meals (a feed ingredient) and oil
(a food product).
54.
Taking into account these caveats Table 4 was produced. The energy feeds in that
table are composed of coarse grains, bran, manioc, corn gluten feed, DDG, dried beet pulp
and molasses. The high protein feeds are composed of protein meals, MBM and fish meal.
The last column is the ratio of oilseed imports to oilseed crushed. In spite of possible errors
because of the imprecise trade numbers the results lead to obvious conclusions. Except for
Japan and Korea, the other countries are still not very dependent on the world market for
their supply of energy feeds. Even the recent apparent reliance on the world market of
Indonesia, Vietnam and Thailand has to be nuanced because these countries are also
exporting large amount of energy feeds in the form of palm kernel meal and manioc
respectively. As regards high protein feeds, the results are totally different. All these
countries except China are relying strongly on the world market for both their supply of high
protein feeds and the oilseeds that they crushed to produce high protein feeds. Up until
now China is supplying itself in high protein feeds through the imports of oilseeds. The
overall conclusion is that this part of the world is still relatively self-sufficient in energy
feeds but is highly dependent on the world market for high protein feeds in one form or
another.
Table 3 Exports of Meat13 as a percentage of production
China 1990
China 2000
China 2010
Japan 1990
Japan 2000
Japan 2010
Korea 1990
Korea 2000

Beef
14.2
0.9
1.4
0
0
0.1
0
0.3

Pork
1.0
0.3
0.6
0
0
0
1.1
3.3

Poultry
0
4.8
3.4
0.5
0.3
0.8
0
0.5

13

Excluding live animal, source: OECD/FAO Agricultural outlook database. Dairy exports are all very small.
Since data on fish exports does not distinguish between aquaculture and capture, similar statistics could not be
presented.
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Korea 2010
Indonesia 1990
Indonesia 2000
Indonesia 2010
Philippines 1990
Philippines 2000
Philippines 2010
Vietnam 1990
Vietnam 2000
Vietnam 2010
Thailand 1990
Thailand 2000
Thailand 2010

Beef
1.3
0
0
0.2
0
0.1
1.6
0
0
13.3
0.3
2.2
5.3

Pork
0
0
0.2
0
0
0
0.2
2.2
5.3
0.5
0.4
1.6
1.9

Poultry
3.5
0.2
0.6
0
0
0
1.1
0
0
0
21.9
33.5
50.8

Table 4 Imports of feed as a percentage of feed used and oilseed crushed
China 1990
China 2000
China 2010
Japan 1990
Japan 2000
Japan 2010
Korea 1990
Korea 2000
Korea 2010
Indonesia 1990
Indonesia 2000
Indonesia 2010
Philippines 1990
Philippines 2000
Philippines 2010
Vietnam 1990
Vietnam 2000
Vietnam 2010
Thailand 1990
Thailand 2000
Thailand 2010

Energy feeds
2.6
3.7
8
Very high
Very high
Very high
84
Very high
Very high
0.6
26.2
25.2
5.5
13.4
16
0
3.5
13.6
1.8
2.6
18.6

High protein feeds
2.3
4.7
4.7
18.6
20
41.3
62.3
68.8
73.7
24.1
61.3
62.1
74.8
72.7
95.3
0
72.6
90.3
58.4
56.3
57

Agrifood Consulting International

Oilseeds crushed
0
34.5
65.2
100
100
100
90
100
100
46.8
89.2
93.7
84.3
98
91.2
0
7.6
44.8
0
89.2
97
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Figure 3 Feed Consumption in 1990 and 2012
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2.4.

Feeds

55.
After the totals have been established we can analyze in more details the type of
feeds and which animals are the main consumers and what are their FCR. The improvement
in FCR experienced in OECD countries since 1970 was inherently tied to many factors among
which a declining share of the high energy/low protein (LPF 14 type of feeds and a
corresponding increase in the share of high protein feeds (HPF).
56.
57.
Figure 4 shows that Japan’s share of LPF declined very slightly and gradually
between 1986 and 1996 and remained almost stable afterwards. This is a sign that the
introduction of a greater share of HPF in the ration was probably completed as of the mid
1990’s. It can also be observed that the share of LPF of all the other countries were above
the one of Japan in the 1980’s, especially in Vietnam. Gradually the LPF share of all countries
except Vietnam reached the level of Japan or below. This is an indication of a maturing
livestock sector in these countries.

14

Below 18% protein contents
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Figure 4 Share of Low Protein Feed
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58.
Japan cannot be used as an absolute reference because the optimum percentage of
LPF will vary by country depending on the type of livestock raised. A country characterized
by a large ruminant production like Australia for example will tend to have a higher share of
LPF than a country like Korea which has a very small ruminant sector. This explains why
Korea has the lowest share of LPF since the beginning of the century. Except for Vietnam,
which does not seem to have completed the adjustment, the share of LPF of all the others
seem to have stabilized in the last five years. Malaysia shows a very similar pattern as Japan
while Thailand resembles the pattern of the Philippines. It seems clear from Figure 4 that
the feed mix between low and high protein feeds of all the developing countries of this
group (except Vietnam with some delay) resembles more and more the one of the more
developed economies.
59.
Based on the evolution of the share of LPF it seems that the commercial and/or
specialized non-ruminant farms of five of those six countries have reached a stable level of
FCR. The only exception is Vietnam which should join the other countries soon if the
current trend continues. If it happens it should generate a further deterioration of the
trade balance because Vietnam is particular dependent on the world market for its supply
of high protein feeds. The amount of concentrated feed used per unit of production of
non-ruminants of a country depends also on the percentage of backyard farms since these
operations also use all kinds of waste to feed their animals. It depends also on the
assumption made on the share of the ration provided by those wastes. On that basis the
overall amount of concentrated feed used per unit of product produced will be smaller than
the one of commercial farms.
60.
For aquaculture the amount of feed consumed per unit of product produced will
depend on the species raised because they do not have all the same FCR and share of
concentrated feed in their ration. These characteristics of the main species are presented in
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Table 6 of Appendix 1. Molluscs, which are an important part of aquaculture, do not appear

in that table simply because they feed themselves with natural nutrients available in the
oceans. Some type of carps and milkfish can feed themselves with vegetation. Finally, the
ration of the large amberjack sector of Japan is mostly composed of small pelagic fishes
which are not part of the 15 feeds covered in this project. All these specificities have a
direct impact on the amount of concentrated feed used by the aquaculture sector.
61.
The concentrated feed FCR of ruminants will depends very much on the availability
of fodder feeds (pasture, hay and cereal silage) which vary significantly among the countri es
subject of this analysis. The availability can be evaluated to some extent by taking the ratio
of ruminant animals to pasture land. However, since cattle and buffalo consumes much
more than sheep and goats, the tropical livestock unit (TLU) factors of 0.7 for cattle and
buffalo and 0.1 for sheep and goats are used to transform the number of ruminants on a
TLU basis (Figure 5). It seems obvious from these numbers that the ruminant sectors of
Japan, Korea and Vietnam are relying the most on concentrated feed. Ruminant FCR, being
calculated residually in the database, is the variable used to determine the overall
consistency of the data and assumptions. The a priori expectation is that the size of these
FCRs among those six countries would follow the same order than the density of ruminant
on pasture land15. From Figure 5 it seems this to be the case except for Indonesia. On that
basis we can use the feed data from public database with some confidence but with
caution for Indonesia.
Figure 5 Dependency on Concentrated Feeds in Different Countries
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62.
Given all these assumptions, the amounts of concentrated feed used per unit of
product produced are presented in Figure 6 and Figure 7. This information is essential to
the discovery of the main consumers of these feeds in each of the countries. The gradual
15

The higher is the density of animals per hectare of pasture, which is an indication of scarcity, the more likely
a country will have to use larger amount of concentrated feed and hence will have a higher FCR. China’s low
density of ruminant on pasture land is a combination of having large pasture (where population density is low)
and small ruminant population.
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replacement of backyard pig and poultry farming by more commercial farms will tend to
harmonize the numbers presented in Figure 6. For aquaculture, the harmonization may not
happen because the different results are directly related to the type of species raised in
each country. The harmonization of the numbers presented in Figure 7 will probably not
happen either because they are directly related to resource endowment.
Figure 6 Concentrated Feed per Unit of Production (pork, poultry, and fish)
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Figure 7 Amount of Concentrated Feed per Unit of Production (ruminants and dairy)
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63.
To have a better idea of the importance of the different animal products in the feed
market it is necessary however to analyze their total consumption of concentrated feed or
their share of consumption. It can be noted in Figure 8 that non-ruminant production
represents the largest share of consumption of concentrated feed especially in countries
with sufficient pasture like China and the Philippines. Aquaculture is not an insignificant
player in the feed market in China, the Philippines, Indonesia and Vietnam. The
insignificance of aquaculture in the Japanese and Korean feed market is not due to the size
of the sector but to the species raised.
Figure 8 Share of Concentrated Feeds Consumed by Type of Animals
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64.
Let’s now turn to the composition of the feeds consumed. These feeds can be
classified according to their energy and protein content. Based on their protein contents
the ranking goes from 0% with molasses followed by cassava (216%), rice (8%), coarse grains
(maize 8%, barley 11.5%, sorghum 10%, oats 17%), dried beet pulp (10%), wheat (11%),
bran (15%), corn gluten feed (21%), field peas (25%), DDG (27%), SMP (34%), crop protein
meal (soybean 48%, sunflower 47%, groundnut 46%, cotton seed 41%, canola 36%, copra
21%, palm kernel 15%), MBM (57%) and fish meal (60%). The first ten feeds are the main
suppliers of energy while the last four are typically purchased for their high level of protein.
65.
To facilitate the analysis, the first ten feeds are classified according to three
categories in figure 9 and 10. The first category is coarse grains since it is by far the main
feed used at the world level. The second category is a group called other crops which

16

All these percentages vary slightly by variety of each of those products and by year depending on climatic
conditions. It is given strictly to offer an order of magnitude between the different feed ingredients.
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includes wheat, rice, roots and tubers and field peas17. It was an interesting category to
define because the method of production is similar to coarse grains and is very different
from the method of the third category called by-products. That category is composed of
corn gluten feed (a by-product of grain sweeteners), DDG (a by-product of cereal based
ethanol), dried beet pulp (a by-product of sugar), molasses (a by-product of sugar) and bran
(a by-product of cereal and pulse based food products).

Figure 9 Distribution of Energy Feeds (China, Japan, Korea)
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Oilseeds like soybean and cotton seed were excluded from this category because they are barely used
anymore as feed since it is much more profitable to crush the seed in order to extract the oil and the meal.
Since soybean meal for example contains about 48% protein it is clearly not considered as an energy feed.
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Figure 10 Distribution of Energy Feeds (Indonesia, Philippines, Vietnam)
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66.
In OECD countries, the share of coarse grains has fallen lately because of a change in
relative cost of production and price. The more expensive energy and fertilizer inputs count
for a larger share of the production cost of maize (the main coarse grains) than of other
cereals. The large increase in demand for maize coming from the ethanol sector has also
contributed to the change in the relative price. This declining share can be observed for
Japan and Korea (two OECD countries) in Figure 9. Contrary to Japan and Korea, the share
of coarse grains in China and the Philippines remained stable while it in fact increased in
Indonesia and Vietnam (probably because it started from fairly low levels). The share of
coarse grains in China and the Philippines is similar to the one in Japan and Korea but is
much smaller, even after the increase, in Indonesia and Vietnam. In Indonesia the dominant
feed in that category is by-products (mainly bran) while it is other crops (mostly manioc) in
Vietnam. Malaysia follows a very similar pattern than the Philippines. Thailand is different
from all the countries presented in these figures. First, coarse grains were already not the
dominant feed during the period 1985-89. Second, its share drop even more in the period
2008-12 because of the structural change happening in the world cassava market. In the
first period, Thailand was barely using any roots and tubers while in the second period that
feed captured 17% of the energy feed market.
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Figure 11 Structural Changes in the Cassava Feed Market
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67.
The structural change in the world cassava market comes from the structural
changes in the cereals market caused by the reduction in the EU intervention price of
cereals and the arrival of the new higher world price plateau for cereals. The combination
of these two factors made EU cereals more competitive on their own feed market and
literally eliminated cassava which found new markets in Asian countries as can be seen in
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68.
Figure 11. The other structural change affecting many of the OECD countries lately,
especially those in North America, is the massive entry of DDG in the feed market. This
phenomenon seems to have reached these Asian countries as well (
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69.

Figure 12).

70.
In the high protein feed market, crop protein meal was very high and got even higher
in all countries, especially in Japan. Fish meal and MBM are the two main substitutes. Fish
meal production is affected by structural factors and MBM was affected by the successive
BSE crises. Fish meal is mostly produced from whole small pelagic fish for which fishing has
been much better controlled since the turn of the century. As a result, production growth is
smaller and limited to the fish meal derived from fish waste. The successive BSE crises did
not contribute to an environment conducive to investment in rendering activities in those
countries of Asia. In fact, in Japan it lead to the ban of MBM from the market and explains
why the share of crop protein meal increased the most among those six Asian countries.
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Figure 12 Massive Entry of DDG
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2.5.

Tariffs and prices

71.
To facilitate the analysis a weighted average tariff was calculated for each country
and presented in Figure 13. The weights are the amount fed of each product for which the
country is an importer. The tariffs of products subject to significant exports were excluded
from the calculation because in principle they should not have any effect on the domestic
market since the price has to remain competitive with those of other exporters. Japan does
not appear in the figure simply because tariff of all the feed items covered in this analysis
are zero. Japan has an import system that allows a distinction between feed and other use
of wheat, rice, SMP and molasses. The tariffs when the end use is feed are zero.
Figure 13 Weighted Average Tariff
%
25
20

15
10
5
0

China

Indonesia

Korea

Philippines

Agrifood Consulting International

Vietnam
38

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

72.
It can be noted in Figure 13 that these weighted average tariffs were reduced in the
last 15 years and are now all very small. Basically, the trade policy on feed ingredients of the
different countries does not act very much as an impediment to animal products
production.
73.
On that basis, the evolution of prices of the main feed ingredients in each country
should follow fairly closely the movement in the world prices and exchange rate. There are
a few exceptions to this general concept. The Japanese crop prices presented in the
OECD/FAO agricultural outlook database do not give a good representation of the price paid
for feed by livestock and fish farmers. These prices are those for crop producers and are
strongly influenced by government policies. For the purchasers of feed in Japan, it is better
to use the import price of maize, wheat and rice as an indicator of the real cost. The
molasses price in that database cannot also be used because it reflects a tariff applied to
non-feed consumption. When used for feed the molasses tariff is zero. The same issue
exists for the Korean coarse grains price which corresponds to the support price of barley in
that database. On that basis it is clear that in both Japan and Korea the feed market is much
more market oriented than the cereals food18 market. In China, prices of crops used for
feed do not necessarily reflect the movement in the world prices and exchange rate because
of the influence of the tariff rate quotas (TRQ) and of the state trading enterprise involved in
imports.
Figure 14 Relative Price Ratios with Maize
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Apart from these exceptions in China with very low tariff, no market price support policy
policy and no other non-tariff barriers the evolution of relative prices of feed in the different
18

And the molasses market in Japan as well.
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domestic markets should follow fairly closely those at the world level which are presented in
Figure 14
74.
Figure 1419. Three strategic periods were chosen in order to distinguish the effect of
two structural changes. The period before 2000 is chosen because it corresponds to the
period during which the EU cereal intervention prices were significantly higher than world
prices. That lead to some distortions in the manioc and corn gluten feed markets since the
EU imported large amount of these feeds which were subject to very small tariffs. It can
clearly be observed that under the demand pressure from the EU the price ratios of these
products were much higher in the 1990’s than after, especially for corn gluten feed.
75.
The second structural change came in the crop year 2006-07 with the arrival of the
new higher cereal price plateau and high crude oil price. This is why the years since the
beginning of the century were split in two in Figure 14. The high crude oil price and the
ethanol policies in some OECD countries have contributed to an explosion in ethanol and
DDG production. Considering the difficulties of replacing maize by DDG in the ration of
certain animals and of the massive arrival of supply on the market, it is not surprising to see
a strong decline in the price ratio of this product. Because of the importance of the more
expensive energy and fertilizer inputs in the production cost of maize and the large increase
in demand for maize coming from the ethanol sector it is also not surprising to see a
general decline in these price ratios (except for manioc) in the last period. The decline in
the wheat to maize price ratio would have been probably larger if the wheat production
regions of the world had not been subject to so many climatic incidents since 2006. The
evolution of these price ratios is consistent with the declining share of coarse grains in the
feed markets of many OECD countries including Japan and Korea. In general, even though it
remains the dominant energy feed, maize has become somewhat less competitive on the
feed market.
In the high protein feed market, the bovine spongiform encephalopathy (BSE) crisis in the
in the EU in 1998 is the turning point in the evolution of the price ratio 20between MBM and
oilseed meals. From 1985 to 1997 the price of MBM was on average 1.08 times larger than
the price of oilseed meals. That ratio felt to only 0.85 on average from 1998 to 2011.
Considering the difficulties of increasing fish meal production and of the fast growing
aquaculture sector it is not surprising to note a general positive trend in the fish meal to
oilseed meal price ratio presented in

19

The absolute value of the price ratios should be used with care because of the different geographical
position of the prices used to make these calculations. These ratios are used to appreciate the evolution of
these prices relative to maize over time. The maize price is number 2 yellow corn USA fob Gulf ports, wheat is
number 2 hard red winter USA fob gulf ports, bran is wheat bran Kansas City, corn gluten feed is 21% protein
USA Midwest, DDG is the price in Laurenceburg or Central Illinois, manioc is the unit export price of Thailand
and molasses is unit import price in the EU.
20
The MBM price is USA Midwest, fish meal is Northern Europe and oilseed meals price is the weighted
average of soybean, canola and sunflower meal in Rotterdam.
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76.
Figure 15. In fact, if data on the super prime fish meal price had been used, the
increase in the ratio would have been even larger. The influence of El Niño can also be
clearly observed in the same figure.
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Figure 15 Fish to Oil seed Meal Price Ration
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3. FEED INDUSTRY IN EAST ASIA21
3.1.

Current food and feed situation and policy

77.
As a whole ASEAN countries and China are experiencing rapidly increasing domestic
demand for agricultural products, in particular livestock, poultry, fish and seafood derived
products. Increasing domestic demand is primarily attributed to population growth , income
and consumption growth and urbanization of populations (Cao & Li, 2013, Robinson &
Makkar, 2012, Pingali, 2007, ABARES, 2013).
78.
National agricultural policy in China, Indonesia, Philippines and Vietnam generally
prioritizes self-sufficiency, or minimal reliance upon imports of certain key products.
Domestic rice production dominates political discourse across countries but most notably in
Indonesia, Philippines and Vietnam.
79.
As domestic demand for animal feed is increasing domestic industries supplying
consumers are also growing in terms of production, but concentrating in terms of numbers
of suppliers. Costs of animal feed production are rising, affected by economic growth,
general trends in global feed commodity prices, reliance on global markets, fuel prices,
increasing biofuel demand and the price of production inputs such as quality seed, fertilizers
and pesticides.
80.
Notably, the rising price of soybean and soybean products globally, due to demand
growth outstripping current growth in global production, is a key factor affecting costs to
produce feed and animals commercially. Poor harvests in major soybean producing
countries, such as drought affecting the Americas, exacerbate current soybean scarcity
causing significant price spikes as seen in recent years, affecting both feed and food prices
particularly in importing countries.
81.
Chinese policy strongly encourages coarse grain production. However, selfsufficiency in animal production is prioritized over macro feed ingredients, such as coarse
grains and oilseeds. Despite China being a major global producer of energy and protein feed
ingredients and coveting self-sufficiency in major agricultural commodities the government
now accepts the growing need for imports of key feed ingredients associated with its
booming monogastric industry. China is now a major importer of both maize and soybeans
in part to support the feed and livestock industries; imports of both commodities are
expected to grow considerably in the medium-term. China remains the global leader in
production of various vitamins used in livestock and poultry production.
82.
The Philippines has a strong maize sector, which is protected by tariffs as a
designated special crop, however, domestic production fails to meet current demand
21

More detail on the feed situation in each country is presented in Appendix 2.
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reflected in current import levels. The Filipino rice sector is affected by structural and
institutional challenges and as the key food staple is highly politicized, there are numerous
current policies designed to strengthen the rice sector. The Philippines is an ASEAN leader in
the development and adoption of transgenic crops for feed and food.
83.
Rice security is highly politicized in Indonesia and Vietnam. Vietnam is a major global
exporter of rice since the Doi Moi reforms of the late 1980s but maintains strong supporting
policies for rice cultivation. Indonesia has driven various agricultural policy changes
historically, culminating in current redistribution policies in Indonesia. Both Indonesia and
Vietnam employ nitrogen fertilizer subsidies to support domestic rice cultivation, hampering
domestic nitrogen fixing cultivars such as soybeans. Both countries strongly support rice
production through national targets, financial incentives and support and programmes such
as the OPK rice redistribution programme in Indonesia.
84.
Indonesia has a very strong oil palm production sector and policy seeks to continue
the country’s development as one of the world’s largest oil palm producing countries,
competing directly with neighbours Malaysia.
85.
Poultry production, in particular chicken layers and broilers, and consumption is
booming throughout the region, as is pig production with the exception of Indonesia. Due to
the dietary requirements of monogastrics access to economically viable balanced protein
sources, or protein balancers, for feeds is essential for these livestock industries to remain
competitive with increasing global competition.
86.
Aqua products are major contributors to the Vietnamese, Thai and Indonesian
economies and of growing importance in China, while the Philippines have expressly
targeted the sector for growth and improvement in national planning documents. Feed
requirements for aquaculture include high protein fishmeals, which are produced
domestically to a greater or lesser extent in the research focus countries supplemented with
large volumes of imported fishmeal, primarily from Peru and Argentina. Demand for
fishmeal in the aquaculture sector pushes up fishmeal prices, and in the case of Indonesia,
for example, has made fish sourced protein prohibitively expensive to livestock and poultry
industries.
87.
In all countries consumption of milk is increasing quickly, and beef is in high demand.
Intensive beef fattening is uncommon but growing in some parts of the region, low
supplementation systems remain very dominant in much of Asia while Indonesia, Japan and
South Korea are significant importers of beef, in the case of Indonesia imports are primarily
Australian live animals. Intensive dairy units have emerged in China, Vietnam and Thailand,
and are emerging in Indonesia.

3.2.

Feed and food safety

88.
Growing household incomes, levels of urbanization and access to information are
increasing awareness of, and demand for, safe, quality assured food products. A number of
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high profile food safety incidents have occurred in East Asia recently, for example the
melamine scandal in China in 2008, an outbreak of human salmonellosis involving over 900
people in Southern Vietnam in October 2013, and a number of South Korean, Taiwanese
and Japanese condemnations of imported animal products for exceeding maximum residue
levels for growth promoters. Recent policy changes in the region broadly address food
safety awareness and understanding of risk management, transparency in feed ingredients,
laboratory based surveillance, and accountability of suppliers and consumers of feed
products. Legislation in East Asia is becoming increasingly stringent with regard to feed
ingredients, quality and monitoring and enforcement of regulations. Example guidelines and
standards related and/or including feed safety include ASEANGAP and national GAPs and
the Chinese Food Safety Law; these policies are recent developments and their effectiveness
remained unclear during this research.
89.
Key aspects of regional and national feed safety policies and regulations refer to
microbiological contaminants including bacteria and mycotoxins, chemical residues such as
pesticides and antimicrobials and physical contaminants (Balthrop et al., 2011, Schmale &
Munkvold, 2009). Food safety guidelines, standards and monitoring capacity vary by country
but are most advanced in Japan, South Korea and Taiwan, Thailand, Malaysia and the
Philippines. At present laboratory testing standards and capacity is highly variable within
ASEAN countries with the exceptions of Thailand and the Philippines, which have developed
stronger systems in response to market access requirements, such as access to EU-27
markets. China has recently introduced new policies and regulations in relation to feed and
food safety, while Vietnam continues to develop systems. Discussion with industry
stakeholders in Indonesia indicated current policy and industry concern relates primarily to
feed quality.
90.
Globally sub-therapeutic antimicrobial use in feeds has been receiving increasing
political attention; in East Asia South Korea was the first to implement a complete ban on
sub or non-therapeutic use of antimicrobials in animal production. The South Korean
regulations on antimicrobial use are strictly applied to exporters accessing the South Korean
market, regionally at present this is important for exporting countries, Thailand, the
Philippines.
91.
Bans on some growth promoters have now been implemented by most Asian
countries in domestic animal production and imported products to a greater or lesser
extent. Japan, South Korea and Taiwan have strong surveillance and regulatory systems in
place. All three countries have suspended imports of US beef for periods after detectin g
banned growth promoters, for example beef imports from specific companies have been
suspended for detection of the beta-agonist Zilpaterol in 2013 by Taiwanese and South
Korean authorities.
92.
Stringent maximum residue levels for antimicrobials in animal products applied by
countries such as New Zealand, the EU-27 and South Korea will affect access to possible
future export markets for China and ASEAN countries; for example Vietnam has ambitions
to access higher value export markets (MARD, 2005). Detection of residues from both
production and postharvest use of antimicrobial compounds results in batch condemnation.
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Furthermore, bans on sub-therapeutic antimicrobial used in animal production are on the
policy agendas of Thailand, Japan, Taiwan, Singapore and Malaysia similar changes in trade
policy, indicating feed safety is high on the regional policy agenda (Johnson, 2010).

3.3.

Food security and Feed

93.
Major progress in national food security has been made in China, Indonesia,
Philippines, Thailand and Vietnam over the past two decades, however, pockets of food
insecurity remain in remote areas and increasing concern surrounds rising numbers of urban
poor. National food security policies vary in their specifics, rice production, food availability
and food prices are high on all country food security political agendas. Animal rearing is an
important component of rural livelihood systems in many parts of ASEAN and China,
providing nutrition through meat and products and supporting crop cultivation through
manure and draught. Often livestock also provide a source of income or form of savings,
which may be deployed in response to food vulnerability.
94.
High feed prices have complex effects on food prices; prices of animal products will
be affected directly by costs of grains, oilseeds and oilseed products by changing balances of
supply and demand. As smallholders are often net purchasers of food items generally,
despite their own rearing and cultivation, high feed prices can reduce food security among
rural producers as well as urban populations.
95.
ASEAN policy allows largely tariff-free trade between member countries; changes in
regional trade dynamics will affect domestic availability and prices of key animal and feed
products. Vietnamese and Chinese accession to WTO is also reducing tariffs on agricultural
imports including feed ingredients and animal derived products. The increasing presence of
animal products from Thailand, Brazil and US, for example, will likely drive down animal
product prices and challenge domestic feed and animal industries. The net effect on food
security will be complex; urban markets may enjoy lower prices per unit for animal products
in the short-term, while domestic industries will be challenged on efficiency to remain viable
with decreasing margins. The effects on rural employment and household incomes may
negatively affect rural food security, while lower prices may also benefit net food purchasing
rural households.
96.
Consolidation of animal feed supply will also have positive and negative effects on
food security among specific demographic groups. While many small- and medium-scale
commercial producers are struggling to remain viable these producers are not usually food
insecure given their ability to invest more extensively in animal production. Furthermore,
backyard producers and small- and medium-scale commercial enterprises are typically net
purchasers of animal products. The greater efficiency provided by larger-scale production
can push down costs of production while allowing smaller margins per kilogram o f product,
thus animal derived products may become more affordable for poor and vulnerable
households. However, larger-scale operations are normally reliant on processed animal
feeds which typically include ingredients which could be consumed by humans directly, as
Makkar (2012b) argues monogastric production can negatively affect overall food security
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by competing for human foods; for example, large-scale monogastric production increases
demand for grains and oilseeds.

3.4.

Regional animal exports

97.
Thailand is a major poultry and aquaculture product exporter, the Philippines also
exports poultry derived products and Vietnam is a major aquaculture product exporter.
There is also significant informal trade in animals and animal products across national
borders, particularly among continental countries; this represents a significant challenge to
national disease control strategies and programmes.
98.
Vietnam has ambitions to access higher value export markets for livestock and
poultry products as outlined in the National Animal Husbandry Strategy to 2020, however,
current WTO sanitary and Phytosanitary (SPS) regulations and the national disease status
will make achieving this goal challenging. The Thai chicken industry provides an excellent
regional example of animal disease control measures to allow access to global markets.
Thailand has effectively implemented a compartmentalized system for poultry production,
which allows access to high value markets globally by confirming absence of SPS listed
diseases in export production areas despite the presence of endemic diseases found
throughout the region.
99.
Discussion with Indonesian informants emphasized that although Indonesia has
exported poultry to the Far East in the past the country’s livestock and poultry industries are
now firmly focused on the very large and expanding domestic market. China’s situation is
comparable with that of Indonesia, with a current government focus on domestic selfsufficiency in animal supply.

3.5.

Regional feed imports

100. East Asia has become highly reliant on imports of key feed ingredients. There has
been a seven-fold increase in soybean imports to Asia over the past 20 years, hence the
region is particularly vulnerable to global price vulnerability, demonstrated by recent feed
price increases (Makkar 2012b, from FAOSTAT). Makkar (2012b) estimates that to meet
2020 animal (not including aquaculture) production targets Asia will require 132 million
tonnes of protein, more than double regional production in 2009, or equivalent to 1.32
billion tonnes of cereals or 330 million tonnes of soybeans. Makkar (2012b) argues the need
for Asian countries to reduce reliance on imports of feed, to stabilize, and potentially
reduce, future costs of production.

3.6.

Regional feed production

101. Relatively, China, Indonesia, the Philippines and Vietnam have lower costs of
production than Korea, Japan and Taiwan. Malaysia and Thailand remain highly competitive
in terms of production costs and economies of scale; Thailand has established a strong
chicken product export industry. Broadly, domestic feed ingredient production in China,
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Indonesia, Philippines and Vietnam is failing to meet increasing demand and market
requirements in terms of quality, causing increasing reliance of imports.
102. Feed, livestock and poultry industries in China, Indonesia, Philippines and Vietnam
are consolidating and national animal feed sectors increasingly resemble the industries of
Thailand, Malaysia, Japan, South Korea and Taiwan.
103. Smallholder rural livestock production remains a significant contributor to total
production in China, Indonesia, Philippines, Vietnam, Malaysia and Thailand. Japan, South
Korea, Taiwan, Thailand and Malaysia are now dominated by vertically integrated and/or
large ‘industrial’ specialized production of feed, livestock and poultry products. Domestic
supply of feed and products has concentrated to differing degrees in different subsectors:
ruminants tend to be raised in less intensive systems, while poultry and aquaculture are
typically most concentrated. Devendra (2007) describes the effects of industry
concentration on smallholder and small market actors, emphasizing the shrinking role of
small, independent feed traders/retailers and the potential impacts on rural liveli hoods.
104. The provinces surrounding Bangkok present an example of the effects of
concentration in the feed and animal production industries, where the Thai chicken industry
structure was broadly comparable with Vietnam and Indonesia 30 years ago, these
provinces are now dominated by vertically integrated companies. There are few
independent feed traders or commercial animal producers left in the sector, the large bulk
of production is reliant on tied feed and markets. Current trends suggest the major
monogastric industries in China, Indonesia, Philippines and Vietnam will increasingly
resemble the Thai situation as these industries continue to develop.
105. The increasing concentration of feed and livestock industries among small numbers
of vertically integrated companies presents a great challenge to small- and medium-scale
commercial production in East Asia. The economies of scale enjoyed by integrated
producers are driving down margins to the detriment of smaller-scale operations. However,
backyard production remains widespread and is likely to continue to exist but in increasingly
isolated areas of China, Indonesia, Philippines and Vietnam as has been this case in Thailand
and Malaysia.
106. At present consumer preference is for slow growth, local poultry breeds raised in
low-input systems in China and Vietnam, however, Indonesia and the Philippines in
particular, are quickly moving toward the current Thai situation where urban markets are
almost exclusively supplied by large industrial producers. Trends in consumer preferences
are likely to follow a similar path to those in wealthier nations, and the path of Thai and
Malay consumption, where lower cost and/or products perceived as safer become
increasingly popular among consumers, particularly urban populations, to the detriment of
local genetics and husbandry systems. For example, discussion with industry informants
indicated an increasing interest in crossbred poultry in Vietnam.
107. Maize production and consumption in ASEAN countries has more than doubled in
the past 20 years, which has been very strongly associated with increasing and intensifying
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livestock, primarily monogastric, production, particularly in Indonesia, Vietnam, Thailand
and the Philippines (ABARES, 2013).
108. ASEAN oilseed production has doubled over the past 20 years reaching 21 million
tonnes, with the greatest contribution from palm kernels, 55%, and a 6% growth in
soybeans. Protein meal production in ASEAN has increased from 4 to 11 million tonnes over
the same period, with the greatest gains in palm meal. ASEAN is a significant importer and
exporter of protein meals. There have been broad regional increases in demand for oilseed
products for both human and animal consumption. Soybean meal dominates protein meal
consumption for feed accounting for 81% of protein meals. Demand for soybean meal for
feed uses has increased more quickly than production, imports have increased from 1.5 to
11.5 million tonnes over past 20 years (ABARES, 2013).
109. Copra meal is available in much of Asia and commonly employed in animal feeds.
Other significant feed protein sources include imported or domestically produced corn
gluten and distillers’ dried grains with solubles (DDG). Makkar (2012b) has recommended
further investigation of non-conventional feed resources present strong possibilities for the
feed and animal industries of China, Indonesia, Philippines and Vietnam, such as improved
utilization of among biofuel industry byproducts (Makkar, 2012a, Locke et al., 2013).
110. Significant research relating into the use of non-conventional feed ingredients, such
as DDG, has been conducted in Japan, China, Korea and Taiwan (Minnesota, 2013).
Indonesia is a large importer of DDG importing 4.5% of total global exports, Taiwan,
Malaysia and Vietnam and Thailand were all among the top 15 global importers of DDG in
2005, building on strong increasing trends in imports at the time (Shurson, 2006). Research
and development in the use of high biomass plant species, such as species of the legume
Leuceana spp., may also present new opportunities for development of byproduct and
forage production in parallel with other industries.
111. Indonesia, Philippines and Vietnam are all net importers of feed additives while
China maintains its historically strong feed additive, and particularly vitamin, production
sector.
112. Climate change is expected to result in increasing costs of producing both crops and
animals, and hence drive up food prices internationally, and more specifically in Asia. The
ASEAN countries are expected to experience significant increases in temperature, dryer dry
seasons, wetter wet seasons, and an increasing number of, and intensity of, extreme
weather events (ARCC, 2013). Furthermore, pest problems and disease issues are expected
to change. Small- and medium-scale commercial producers are expected to come under
greatest pressure, due to the employment of higher stress cultivation and/or husbandry
systems and with limited ability to invest further in production. Broadly climate change is
expected to further concentrate the feed and animal industries. Increasingly national
policies consider or address climate change mitigation and adaptation, which will likely
continue into the near future (McMichael et al., 2007, Steinfield et al., 2006, Devendra,
2007, ARCC, 2013).
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3.7.

Regional feed consumption

113. All countries considered by this research are significant consumers and increasing
importers of key energy and protein feed ingredients. For example, China is expected to
remain the largest global consumer of coarse grains with significant increases to 2050,
primarily of maize; 10% of consumption is expected to be imported by that time. Japan and
Korea feed ingredient imports are expected to remain stable at approximately current levels
and remain dominated by imports (ABARES, 2013).
114. Coarse grain consumption in ASEAN is predicted to increase by 41% by 2050. ASEAN
consumption of oilseeds and oilseed products is expected to increase by 44% to 2050 on
2007 consumption levels; 83% of which expected to be soybean meal. Oilseed import
growth is expected to occur mainly in Indonesia, Thailand, Philippines and Vietnam. ASEAN
imports of oilseeds and protein meals are not expected to rise as dramatically as Chinese
imports but still to increase by 53% on 2007 figures by 2050 (ABARES, 2013).
115. Domestic consumption and demand for animal derived products in China, Indonesia,
Philippines and Vietnam has increased markedly in recent decades. (Robinson & Makkar,
2012). While demand is increasing it is also changing with consumer awareness and
preferences. Consumer awareness in relation to quality and food safety is increasing,
primarily in urban centers where demand for livestock derived products is highest. Supply
chains are being forced to respond to changing consumer preferences and new food
business models are emerging and consolidating to meet changing demand. Supermarkets
are becoming increasingly prevalent in urban areas of China, Indonesia and Vietnam. By
comparison Malaysia, Thailand, Philippines, Japan, South Korea and Taiwan have wellestablished national and multinational supermarket chains which currently dominate urban
and peri-urban markets (Wong, 2007).
116. The increasing importance of supermarkets and the associated changes in the pricesetting power, requirements of supply and effects on local production have broad
implications for feed and animal industries; the rise of supermarkets is likely to benefit
large-scale, often vertically integrated, companies. Several regional integrators, notably San
Miguel Foods Group and the CP Group, have invested heavily in their own supermarket-type
supply chains and retail outlets.
Table 5 Summary SWOT: China, Indonesia, Philippines, Vietnam
S
-

-

Large and growing domestic consumption
and demand for animal feeds and animal
derived products in line with, generally,
strong GDP per capita growth and/or
population growth among focus countries
Increasing access to input and output
markets in remote areas, positively
affecting domestic supply of feed

W
- Broadly feed crop yields are suboptimal by
comparison with international yields
- Generally, harvesting and postharvest
handling incur significant losses which
could be avoided
- Smallholder access to capital and ability
and incentives to invest in feed crops is
limited in some areas
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-

-

-

-

-

O
-

-

-

-

ingredients and demand for compound
feeds
Increasing access to extension services and
technologies in remote areas, improving
production capacity and feed usage
Strong domestic maize industries (with
significant scope for further improvement
in yields and domestic market shares)
Increasing efficiencies among large feed
producers and vertical integrators,
increasing access to quality feed products
Overall strong improvements in national
food security
Increasing technical capacity, and quality
of extension services, in feed cultivation,
use and quality and safety assurance
Increasing strength and influence of
technocratic policymaking/influencing
channels
Large and increasing domestic markets
Potential to significantly improve yields of
feed crops through better seed quality and
appropriateness
Potential to reduce postharvest losses
through improved harvesting, processing
and storage
To make greater use of non-conventional
feed resources available domestically and
through international markets
Increasing role of supermarkets will
change food value chains and may present
various opportunities and challenges to
feed industry stakeholders

-

-

-

T
-

-

Protein meal industries in Indonesia,
Philippines and Vietnam are suboptimal in
terms of production, due to low cultivation
rates and yields
Variable food security, now primarily
isolated to remote areas and increasingly
among the urban poor
Standards of food safety and quality
assurance are improving but remain
suboptimal in the focus countries as a
whole.

Increasing costs of production due to
increasing costs of labor
Smallholders and feed crop producers to
remain competitive in terms of price and
quality with importers, particularly in
terms of protein
Expected climate change impacts on crop
yields
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4. POLICY ISSUES AND RECOMMENDATIONS
4.1.

Introduction

4.1.1. Feed Self-Sufficiency in China
117. Can China, Indonesia, Philippines and Vietnam remain self-sufficient in animal
products, energy feeds and high protein feeds all at the same time without putting undue
pressure on their resources and environment? As noted in Figure 2, China has been able up
until now to remain self-sufficient in animal products when taken as a whole. The first
segment of the animal/feed complex to loose self-sufficiency in China was oilseeds22 in
1996. Their trade balance (in quantity terms) started to be negative and eventually reached
minus 60 million tonnes recently. In spite of this huge increase in oilseeds available for
crushing to produce protein meal the trade balance of the high protein feed segment
(protein meal, MBM and fish meal) became significantly negative as of 2009 as well. Finally
the trade balance of the energy feeds23 experienced a complete reversal from a surplus of
12 million tonnes in 2002 to a deficit of 14.4 million tonnes in 2011. Eighty percent of this
reversal was due to the change in the coarse grains trade balance. In spite of this reversal,
the coarse grains self-sufficiency ratio was still above the threshold of 95%. These amounts
result in a sizable impact on the trade account of China. Imports of energy feeds24 (4.73),
high protein feeds (2.45) and the protein meal25 part of oilseed imports (25) reached 32
billion US$ in 2011.
118. According to the latest OECD/FAO agricultural outlook, if China continues to
maintain a similar self-sufficiency ratio in animal products, their trade deficit in coarse
grains26, protein meals and oilseeds will continue to increase. Since China is not a small
player, this situation is one of the key factors contributing to the maintenance of cereals and
oilseeds world prices on the new higher plateau.
119. In the same document the OECD has analyzed the issue of different self-sufficiency
levels of these sectors in China. One of the scenarios involves a gradual reduction in the
Chinese pork self-sufficiency from 100 to 95%. This seems to be a small change but it is
applied against huge quantities leading to international price effects. According to that
analysis the USA hog price would be on average 8% larger than in the baseline published. A
22

Even though oilseeds are rarely used directly as a feed ingredient they are however crushed to produce oil
and meal and meal is a feed ingredient.
23
Trade data does not separate items according to end use. Since wheat and rice are mostly cereals for food
use they were excluded from this calculation. However coarse grains traded are not always used for feed but
were included in this calculation along with dried beet pulp, manioc, molasses, corn gluten feed, DDG and
brans.
24
Imports of coarse grains may not all be used for feed while imports of wheat and rice, which were excluded
from this calculation, may include some feed.
25
Oilseeds are imported to be crushed and produce meal and oils. The protein meal part of these imports can
be attributed to the feed market by applying the normal oilseed meal yield to oilseed imports.
26
But the self-sufficiency ratio will remain above the 95% threshold.
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second scenario involves a constraint on the amount of land that could be used for coarse
grains production leading to imports of 41 million tonnes by 2022 instead of the 13.7 million
tonnes in the baseline. Again because of the size of China this had international price
impacts. The world coarse grains price would be 8% higher in the last year of the scenario
(i.e. 2022) and through substitution would drag the wheat price by 2.8%. The third scenario
involves a reduction in the oilseeds deficit by about 23 million tonnes. Again this is large
enough to have impact on world prices. According to this analysis oilseed world price in
2022 would be 10 percent different than in the baseline and through substitution coarse
grains and wheat price would be respectively 5 and 3 percent different.
120. From these three scenarios it is clear that the choice China will make about selfsufficiency in the different animal product/feed sectors will not only have all kinds of
consequences domestically but also on the different international markets. In a stable
world trade system it is through price adjustments like those presented in the OECD
scenarios that imbalances between supply and demand get adjusted.
4.1.2. Feed Self-Sufficiency in Indonesia, Philippines, and Vietnam
121. The other three countries do not have the potential of having such impact on world
markets. However, their trade deficit plus those of many other developing countries of Asia
have also contributed to the maintenance of the new higher price plateau of feed
ingredients. All three countries have kept a fairly high self-sufficiency ratio for meats and
fish and fairly low for dairy products (Figure 2). This result was achieved in Indonesia and in
the Philippines without any significant deterioration of the trade balance of energy feeds
but with a strong deterioration in high protein feeds and oilseeds. In Vietnam,
deteriorations were recorded between 1990 and 2011 in all three categories; by 3.7 mt in
high protein feeds, by 1.3 mt for energy feeds and by 0.78 mt in oilseeds. In terms of trade
account, the imports of these three categories in Vietnam (only the meal part of oilseeds)
mounted to 2.31 billion US$ in 2011.
122. Except for fish and seafood, Indonesia has not developed an export oriented animal
product industry. Not all the fish and seafood exports are originating from the aquaculture
sector and Indonesia also import fish. At best the amount of feed exported in the form of
fish and shrimp would represent only about 700 kt, which is not a large buffer. Vietnam has
already accepted a strong deterioration of its feed trade balance. Like for Indonesia the only
significant animal product export is fish. In fact Vietnam imports already significant
amounts of beef and poultry. The country could always reduce its aquaculture fish
production in order to reduce that feed trade deficit. But that would lead to a non -optimum
use of a valuable resource the country is well endowed with, i.e water. The Philippines is
not a significant exporter of any meats and is close to self-sufficient in fish. Reducing
exports of meats and fish in order to reduce the trade deficit in high protein feeds is not
really an option for this country. China is not a significant exporter of meats. The sum of
beef, pork and poultry exports represent less than 2% of production in the last 8 years of
historical data. Fish is obviously different but even if China would stop exporting fish, the
reduction in production that it would generate would be far from being sufficient to
eliminate the feed trade deficit. Like the Philippines and Indonesia, Thailand shows only a
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significant trade deficit for the high protein feeds which is directly caused by export oriented
poultry and shrimp industries.
4.1.3. Export of Animal Products and Land Reallocation
123. These export oriented animal products industries could however have contributed to
a reallocation of land in favor of feed crops at the expense of staple food crop. As indicated,
the only significant animal products exporting industries of these countries are fish and sea
food in Indonesia, Vietnam, China and Thailand and poultry in Thailand. As regards
aquaculture, since fish and rice are often joint products, the exports of fish may have on the
contrary kept more land into rice production. As regards poultry in Thailand, that country
already has a surplus of energy feed with its large cassava production. It has however a
deficit in high protein feed which is mostly fulfilled by imports of oilseed meals and oilseeds
to be crushed for oilseed meal production. On that basis these export oriented meat and
fish industries have not been a major source of reduction in the amount of land devoted to
staple food production domestically. But their combined demand for protein clearly
contributed to the increasing share of oilseed area at the world level.
4.1.4. Feed and Biofuels
124. The ethanol industry27 is another part of the economy that influences the trade
balance in feed ingredients because it competes for the same feedstock than the animal
product industries. The ethanol sector in the countries under review in this project is much
smaller than in the OECD countries but could still have some impact in the feed market. In
Indonesia28 most of the ethanol (more than 75%) is produced from molasses. In spite of the
recent growth in ethanol production, Indonesia remains a significant net exporter of
molasses and on that basis the domestic price should still be determined by the movement
in the world price minus transport cost. So, up until now the Indonesian ethanol sector has
probably not had any significant impact in the feed market. In Vietnam, all of the ethanol
production is based on cassava and molasses. In the case of molasses the amount used by
the ethanol sector probably had an impact on the domestic price because exports are now
almost at zero. For cassava, exports remain fairly large and on that basis the price is still
most likely determined by the movement in the price of Thailand (the dominant exporter).
Considering that molasses is a very minor feed in Vietnam we can conclude again that the
ethanol sector did not have a significant impact in the feed market of that country. The
ethanol sector of the Philippines is much smaller and most of the production is from
molasses which is a very marginal feed in the Philippines. Thailand is a much larger producer
of ethanol and the main feedstock used are molasses, cassava and sugar cane. But si nce
this country has remains a large net exporter of sugar, molasses and cassava, the impact on
the feed market must be marginal.
China is a different story. The production of ethanol from maize was increasing rapidly and
this pushed government authorities to put a limit on the amount that could be used for
27
28

Biodiesel production is not based on feedstock used as feeds.
Source: OECD/FAO Agricultural outlook database
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ethanol. This was done in the context of China’s self-sufficiency policy for important crops
like maize. Growth in the production of ethanol was reduced following that decision but
was still positive. Since cassava and sorghum have been alternatives we can conclude that
the ethanol production in China had some impact in the feed market but it still remain fairly
marginal considering the overall size of that market.

4.2.

Key Feed Policy Issues

4.2.1. Issue 1 – Feed Imports
125. High dependence, particularly of China, on feed import is destabilizing global feed
markets (and potentially food markets). What options are available to reduce dependency
of Asian countries on feed imports? What are the impact of alternative options on feed
imports and food consumption of animal products? Some of the options include the
following.
 Technology. Technical capacity in relation to the feed industry, including seed,
extension, quality assurance and laboratory testing, is variable across China,
Indonesia and Vietnam. The Philippines, Thailand and Malaysia have relatively
stronger public and private sector capacity in terms of extension, surveillance and
testing laboratories. Japan, South Korea and Taiwan have high technical capacity
available within the agricultural sector and employ strong quality and safety
surveillance systems.
 Prices. A number of subsidization programmes in China and the ASEAN countries for
rice production negatively impact domestic feed crop production, such as Indonesian
and Vietnamese nitrogen fertilizer subsidies that reduce the relative profitability of
soybean cultivation.
 Product development. The choices for feed, ingredients, premixes and other animal
nutrition options are increasing and are the result of intense research and
development effort by the global industry. While MBM is decreasing, DDG is
increasing. New efforts to treat palm meals, food and biofuel by-products, and
forages are made continuously.
 Protein production. Most of the feed import deficit in Asia is related to protein and
is manifested in increasing and huge imports of soybeans and meals.
4.2.2. Issue 2 – Feed versus Food Imports
126. Regional trade agreements are changing trade dynamics in East Asia. The ASEAN free
trade agreement will affect movement of key animal feed commodities and reliant animal
industries while challenging domestic industries throughout Southeast Asia. Japan,
Malaysia, Philippines, South Korea and Thailand joined the WTO in 1995 and broadly apply
requisite tariffs and quota systems on agricultural imports, although South Korea’s
autonomous systems complicate trade arrangements. China and, more recently, Vietnam
accession to the WTO has enforced import tariff reductions, affecting agricultural
commodities and products, which, again, will challenge the competitiveness of domestic
Agrifood Consulting International

55

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

industries. The increasingly free trade within East Asia and lower tariffs on commodities
from non-regional exporters will likely prove beneficial to national food security, despite
costs to domestic producers. Most countries in the region have given priority to food selfsufficiency rather than feed self-sufficiency. Are the countries in the region more efficient in
importing food (animal products) or feed? Do the countries in the region have more
competitive advantage in producing feed or food?
4.2.3. Issue 3 – Feed Price Instability
127. China, Indonesia, Philippines and Vietnam apply price stabilization policies to key
feed commodities, primarily through state stockpiling and release of key feed ingredients.
At the same time, China and ASEAN national agricultural development strategies prioritize
national self-sufficiency in rice and target minimal reliance on agricultural imports. As a
consequence, due to large and growing consumption of animal products China and the
ASEAN countries are now significant importers of coarse grains and oilseeds, primarily maize
and soybeans and/or soybean meals. Given the size of China and other Asian countries
imports, the competing uses of feedstock for biofuel (eg maize, cassava), and the volatile
prices of energy (affecting the production of chemical fertilizer), feed prices since 2006 have
not only increased and reached a new higher plateau, but have also become much more
volatile. In order to cope with the risks associated with the increasing price instability, it I
important to address some key issues: what are the determinants and contributions of feed
price instability? To what extent feed price instability contribute to food and nutrition
insecurity? What could be done to reduce feed price instability?
4.2.4. Issue 4 – Feed Safety
128. Food safety has become increasingly important on the Vietnamese policy agenda
including the development and implementation of VietGAP. China has recently
implemented stringent food safety policies in the wake of various high profile food safety
incidents, most notably cases surrounding melamine in dairy products. Indonesian policy
remains focused on quality in practice, though attempts have been made to better monitor
food safety standards. Thailand and the Philippines have relatively strong food safety
standards in the commercial sectors and high technical capacity owing in part to animal
product exports. Japan, South Korea and Taiwan employ strict regulations on food safety to
domestic production and imported produce, particularly in terms of production related
residues. Increasingly stringent regulations on animal products, feed ingredients, and
antimicrobial compounds (eg maximum residue levels, or sub-therapeutic antimicrobial use
in animal production) are affecting trade in animal products. In what way these regulations
will affect both animal production and animal products trade in the region?
4.2.5. Issue 5 – Feed Industry Concentration
129. While the industry is concentrating and the feed and meat production industry is
integrating in various countries in the region (most notably in the poultry industry of
Thailand and Malaysia), highly concentrated industry coexists with smallholder production
systems in China, Indonesia, Philippines, and Vietnam. The trends towards concentration
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might also be accelerated by the spread of supermarkets. If the trend towards
concentration is too rapid, then there is a risk for smallholder farmers to be left out . The
issue is to understand if in the new restructuring of the feed and animal product industry in
the region there is a still a space for smallholder farmers. What are the implications of the
feed industry restructuring for food safety, biodiversity, spread of epidemics, and
sustainability?

4.3.

Recommendations

Recommendation 1 - Support national animal and feed industries while strengthening
livelihood generation through improved feed crop production and marketing by policy
level facilitation and recommendation.
130. Current weaknesses across all four countries stem in part from a combination of
technical and market factors. Constraints include variability in quality and appropriateness
of seed, limited access to capital for investment in production inputs, exacerbated in many
regions by lack of crop insurance and unacceptable risks associated with cultivation,
suboptimal production practices relating to land appropriateness, misdirection of input
investment, inefficient growing season and/or time to harvest, suboptimal harvesting and
post-harvest drying and storage and limited access to markets beyond the local markets and
traders. Supporting improvements in feed crop specific extension services, both in terms of
access and quality, could be highly effective. While there is ample scope to address technical
constraints directly, participatory marketing approaches, such as smallholder feed producer
organization, can be tackled at the policy level through public-private partnership
development. Furthermore, facilitation of policy promoting feed awareness and capacity
among government and private extension services could improve technology transfer and
incentivize increased investment and improved production practices. The support effort can
also assess current smallholder access to loans and insurance, to enable greater investment
in feed crop production.
Recommendation 2 - Address the protein feed deficit
131. Potentially research into soybean productivity and development of policy
recommendations which support domestic cultivation and industries (for example: more
appropriate/better seed, incentives to invest in cultivation, access to capital, more
advantageous rotational cropping practices, smallholder market linkages, management
postharvest) is an area that would be worth considering further. Demand is going to grow,
and imports, and global prices are expected to continue to increase. This is important from a
livestock and food security perspective. Other good (balanced) protein sources could also be
considered including palm meal, and byproducts of the food and biofuel industry.
Recommendation 3 - Address food safety concerns and objectives
132. Consumer pressure to improve food safety is increasing, particularly in China, the
Philippines and Vietnam. However, it remains unclear how effectively recent policy changes,
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on food safety surveillance and enforcement, are being implemented, particularly in China.
Vietnamese food safety lab quality and capacity is currently highly variable between regions,
providing another possible entry-point for the project. The related issue of sub-therapeutic
antimicrobial use in animal production is gaining more visibility in countries such as South
Korea and might become relevant elsewhere in Asia.
Recommendation 4 - Review land use policies and their impact on feed production
133. Current land use and government incentives for domestic production of specific
crops vary between countries and regions within countries. There is scope to improve
domestic feed production by facilitating economic and agronomic assessments of
production areas in all focal countries. For example, among various policies Indonesian and
Vietnamese nitrogen fertilizer subsidies skew production towards rice, which leads to rice
cultivation in areas better suited to other crops in some cases, or stunted growing periods
for more appropriate crops in rotational systems. The Philippines and Thailand both protect
domestic maize production through higher tariffs on imports, which, again, may prop up
production in areas perhaps better suited to soybean or other crop cultivation.
Recommendation 5 - Support policy research
134. Informed policy decisions can benefit from sound policy research on issues such as
those identified above and including (i) Feed imports; (ii) Food versus feed; (iii) Feed price
instability; (iv) Feed safety; and (v) Concentration of the feed and meat industry. Sound
policy research in turn requires capable research institutions. Technical Institutions are
relatively strong in the Philippines and China, and are becoming increasingly effective in
Vietnam and Indonesia. As Coughenour and Makkar (2012) argue, supporting national
technical research institutes through recognition and facilitation of linkages to decision
makers can provide long-term benefits to agriculture in all four nations.
Recommendation 6 - Support feed data collection and analysis
135. Detailed analysis of the feed market should be done for more countries. Lately the
OECD has done a complete review of the feed demand system of the AGLINK model and
database. But that model covers only 14 countries (EU as a block). The analysis in this
report brings a full coverage of the feed/animal product markets of only three other
countries; Indonesia, Philippines and Vietnam. Even though many important countries have
already been covered, having only 17 countries is not sufficient. The difficulty with the
developing countries is the presence of backyard livestock production using wastes to feed
their animals. Better information on the percentage of the production coming from
backyard operation and surveys to discover the use of concentrated feeds by these
operations would be extremely useful. Data on the production of many by-products
(especially MBM) is deficient even in OECD countries. DDG for example has reached such a
level that it is clearly unacceptable to rely on calculation to derive production.
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4.4.

Key Feed Policy Questions by Focus Country

China
i. How can China meet the rapidly growing demand for animal feed from domestic
monogastric industries?
ii. How can China productively manage the high volumes of waste produced by growing
and increasingly intensive monogastric industries? Can the feed industries utilize this
waste in production?
iii. How can the adoption of improved soybean seed and post-harvest management be
encouraged?
iv. How effective is the implementation of recent feed and food safety policies, in terms
of surveillance methods, testing quality and capacity, and enforcement of penalties?
Indonesia
i. How can soybean cultivation and broader industries be developed under current rice
dominated policymaking?
ii. Does current agricultural policy, which heavily supports palm and rice production,
hinder smallholder production of feed crops and hamper national food security
objectives? If so, can policy be reconceived in such a way as to support both
objectives?
iii. How can maize and soybean smallholder’s, and allied value chains, be enabled and
encouraged to invest more in their production and businesses to improve yields and
strengthen domestic supply?
iv. How can improvements in maize seed quality and postharvest management be
facilitated so as to improve product quality and compete with current imports?
v. How can current private feed sector interests be best leveraged to support
smallholder production, market links and to promote rural livelihoods through feed
cropping?
vi. Can new policy support domestic production of key nutritional and health animal
feed additives?
Philippines
i. Can policy promote insurance markets or public provision of insurance to feed crop
producers against extreme weather events to encourage greater investment in
production inputs?
ii. How can Filipino strengths in research and development of new crops and other
agriculture related technologies be more effectively transferred to smallholder
agricultural systems and value chains?
iii. How can current private feed sector company interests be best utilized to support
smallholder production and linkages to markets and to promote rural livelihoods
through feed cropping?
Vietnam
i. Can feed crop production, in particular soybean cultivation, be competitive under
current nitrogen subsidization and other rice production related policy?
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ii. Can technology transfer, in particular improved seed and cultivation practices via
improved extension services, in the feed crop industries be improved through new
or realigned policies at national and provincial levels?
iii. Can national policy improve the uniformity of lab quality and capacity at regional
levels to support increasing consumer and government pressure to ensure food
safety and current progress in developing and implementing VietGAP?
iv. How can technical and economic research institutions, such as IPSARD, be supported
in their conduct of feed related research and in their access to, and influence upon,
national and provincial decision makers?
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APPENDIX 1

FEED DATABASE DESCRIPTION

136. The approach taken to better understand the feed market of some Asian countries is
to work at the aggregate level and to produce a consistent story between feed consumed
and animal requirements. The number of different feeds use to produce animal products is
large. The objective of this work is to include the most important ones for which reliable
information are available. Data on fodder feeds production (hay, pasture and cereal silage)
for example is not readily available and for that reason will not be covered explicitly. For
some products, reliable data is available for import and export but not for production and
for that reason consumption cannot be calculated. This is the case of fruit pulp and food
waste for example. In some cases, even though production is not available it can be
calculated using technical conversion factors. This is the case of dried beet pulp, corn gluten
feed, meat and bone meal (MBM) and distiller’s dry grain (DDG).
137. On the animal requirement side, the two main difficulties are to discover the feed
conversion ratio (FCR) and the percentage of production which is not made using the
conventional feeds retained for this analysis. This is particularly important in developing
countries where a large part of livestock production is done in so-called backyard
operations. The data will cover the period 1985 to 2012. The data for 2012 should be
considered as preliminary because it is sometime based on existing forecast or extrapolated
using other related information.
138. Detailed calculations are available in individual country spreadsheet 29. To facilitate
these calculations a variable naming system was adopted composed of three elements
separated by underscore. The first element is the UN 3 digit country code, the second is the
commodities and the third is the economic variables. Detailed descriptions, sources and
units of each variable are also available in these spreadsheets.
Feeds
139. Fifteen feeds are covered: Wheat, coarse grains (aggregate of maize, barley, oats,
sorghum, millet, rye and mixed grains), rice, root and tuber30 (mostly cassava), molasses,
brans, dried beet pulp, corn gluten feed, DDG, field peas, compound feed (double counting
is avoided), crop protein meals (aggregate of soybean, canola/rapeseed, sunflower,
groundnut, cotton seed, copra and palm kernel), MBM, fish meal and skim milk powder
(only in Japan). To simplify the analysis they are also presented in three broad categories
based on their protein content; low protein feed (italic), medium protein feed (bold) and
high protein feed (underscored). Requirement of many livestock products are also

29
30

Available by the authors
Only manioc for Japan, China and Korea.
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considered: cattle and buffalo meat, pork, poultry, eggs, milk (cow, buffalo and goat), sheep
meat and aquaculture.
140. For traditional feed products the data on feed use is directly available in many
sources: USDA PS&D online, FAOSTAT and the OECD/FAO agricultural outlook. This was not
the case for dried beet pulp, bran, corn gluten feed, DDG and MBM. Fish meal feed use was
assumed equal to total consumption available in the OECD/FAO agricultural outlook
database.
141. Calculating feed use of the five products identified in the preceding paragraph
required data on trade and production (and on food use in the case of bran). Trade data
was readily available at the HS-6 level in many sources including FAOSTAT, UN-COMTRADE.
The use of the HS-6 leads to a wider definition of certain products. For example, corn gluten
feed (HS 230310) may include gluten meal and gluten feed residue. Dried beet pulp (HS
230320) may include some bagasse and DDG (HS 230330) includes products coming from
alcohol distilleries. Brans correspond to HS2302 and include bran from leguminous plants
(but not in China, Japan and Korea). For MBM, HS 230110 meal meat is used and basically
corresponds to meal made from meat, bone and feather.
142. Deriving production of these 5 products was a more difficult challenge especially for
corn gluten feed, DDG and MBM. In the case of dried beet pulp a technical conversion
factor of 0.05831 and sugar beet production was used to calculate production. For bran,
production and food use are available in FAOSTAT up to 2009. The last 3 years were
extrapolated using the amount of wheat and rice used for food from the OECD/FAO
agricultural outlook database since bran is a by-product of wheat and rice food products. If
trade of gluten was only corn gluten the calculation of production would be simple because
corn gluten feed is a by-product of high fructose corn syrup (HFCS) production32 with known
technical conversion factors. However this is not always the case especially for Thailand
with exports of HS 230310 much larger than the amount of corn gluten feed that could be
produced from its small HFCS production33. For other countries calculating production as
40% of HFCS production gave consistent results with trade in most years. DDG is another
by-product of either alcohol distilleries or ethanol. Amount as a by-product of maize and
wheat based ethanol can easily be calculated with technical conversion factors. According
to work done for the OECD and used in the AGLINK model, for every tonne of ethanol
produced they were 900 kg of DDG produced when maize is the feedstock used.
Improvement in the ethanol yield from a tonne of maize has led to a gradual decline in the
amount of DDG produced to 810 kg per tonne of ethanol produced. When wheat is the
feedstock used the relationship is almost one to one. Production of DDG from alcohol
distilleries is not calculated 34.

31

Based on work done by the author when he built the sugar component of the OECD AGLINK model. The
sugar beet cooperative of Minnesota in a recent note suggests a 5.5% yield.
32
A special calculation was made for China because of the large level of production of glucose and dextrose
and the fact that 10% of these sweeteners are produced from cassava.
33
On that basis exports of real corn gluten feed were assumed to be 0.
34
Was assumed non-zero only in cases to avoid small negative consumption.
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143. MBM production was the most difficult to obtain because of the multiple sources
(cattle, hogs and poultry) and the limited level of information on rendering activities of the
Asian countries. Production exists in some countries because trade is significant. According
to a survey done by the OIE in 2002, there were no rendering activities in Vietnam,
Philippines and Malaysia while in Thailand it was very small and the feather meal produced
was only used as a fertilizer. For these four countries it was assumed that no local MBM
entered in the feed ration of animals over the entire period analyzed. Indonesia, Korea and
China were not part of the survey while Japan was but the situation has changed in
September 2001. Japan decided to ban the import, the production and the consumption of
MBM. MBM production is not part of any regular annual survey even in OECD countries like
the USA, the EU and Canada. The best information discovered was work done by the World
Renderers Association which gave production in a few years for few countries. This
information was useful because it allowed a verification of the method used to calculate
MBM production as a by-product of meat production.
144. This calculation involves a few conversion factors. First, information on the amount
of MBM that can be produced from animal was based on a live weight basis. Since available
meat production from the OECD/FAO agricultural outlook database is expressed on a
dressed weight basis, a factor to convert dressed to live weight basis was needed for all
species. The USDA livestock database has that for poultry, cattle, calves, hogs and sheep for
all the years covered by the analysis. These factors were used for all the countries for which
MBM production was calculated (China, Indonesia, Korea and Japan before September
2001). Since MBM is obviously on a dry weight basis another factor was needed for the
water. Another factor was needed for the percentage of material that can be subject to
MBM production. Finally another factor was used to insure a minimum error between the
calculation method and the actual known numbers published by the World Renderers
Association. An average was calculated over the years of available data and used in all the
years in order to facilitate the calculation. This is obviously a very gross method of
calculation but has the advantage of being easy to do since only meat production35 is
needed.
145. An additional problem existed for the developing countries like China and Indonesia
characterized by large amount of production being done in backyard operations that are
certainly not subject to rendering. Based on the percentage of backyard operation in China
across species it was assumed that only 50% of meat production is subject to rendering. For
Korea and Japan (until September 2001 in that case) it was assumed that all production was
subject to rendering. In Indonesia, on average since 2000, slaughter production is 26%
larger than indigenous production due to the high level of cattle imports from Australia. It is
assumed that those animals are subject to rendering. Anecdotal evidences suggest that only
20% of indigenous production is not done by small backyard farmers. It is assumed that
only those would be subject to rendering. Pig MBM is not allowed for religious reasons. For
poultry, data was available for inventory of native chicken associated with small backyard
operations since 1999. Shares were calculated and extrapolated backward using an
35

Slaughter production not indigenous production.
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econometric estimation using a time trend. It was assumed that only the non -native
chickens were subject to rendering activities. An additional problem existed with the
Indonesian MBM imports. The levels suggested by Indonesian imports were much smaller
than the amount of exports to that country by the key exporters (Canada, USA, Australia
and New Zealand). For that reasons exports of these countries to Indonesia were used to
derive Indonesian imports.
146. Data on stocks of these five products are not available and for that reason
consumption can be simply calculated as the sum of production and imports minus exports.
Except for bran, for which some food consumption exists (especially in China and Indonesia),
feed use is equal to total consumption.
147. The last question to discuss concerns the production and trade of compound feed.
Production of compound feed is not readily available in every year in most of these A sian
countries. It would anyway not include on farm feed. This is why it is better to work with
the feedstock used to produce compound feed than with compound feed itself. Once the
feed stocks are used to calculate the feed data, production of compound feed has to be
excluded in order to avoid double counting. However there is a small exception to this rule
which is trade. Net (imports minus exports) import of compound feed needs to be taken
into account because if it is positive it means that the country is consuming some feed
stocks through these compound feed imports. On the contrary if it is negative it means that
some feed stocks which are counted in the feed balance are in reality consumed outside the
country since they are exported in the form of compound feed.
148. Giving all of this we finally arrived at the total (the list of 15 items given initially) feed
consumed. In 2011 the totals equal (in million tonnes): Malaysia 6.1, Philippines 11.1, Korea
14.9, Thailand 17.5, Vietnam 21.7, Indonesia 21.8, Japan 26.3 and China at 252.6.
Animal requirements
149. Linking animal requirement to amount of concentrated feeds consumed raises four
issues. The first one is the completeness of information on both the number and type of
animal requiring feed and the total amount of dry matter consumed by the animals.
Working on a total dry matter is a very difficult task because of the absence of reliable
information on the amount consumed on pasture and through hay and all kinds of crop
silage. As well, many wild animals are also consuming some of the available dry matter. On
that basis trying to have a complete balance sheet on a dry matter is a heroic project which
is not tempted in this analysis. Instead, the 15 most important concentrated feeds are
compared to the requirement of the most important animal raised by human. All data
referred to as total feed or feed conversion ratio in this project corresponds therefore to
those 15 concentrated feeds not to total dry matter.
150. The second issue is the periodicity of the data. Because most databases are on an
annual basis this periodicity is also chosen for this analysis. This raises the question of
temporal consistency between consumption of feed and reported animal production. For
poultry, eggs, milk and most aquaculture species, production in one year is very well aligned
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with the amount of feed used in that year. For pork, considering that it takes about 6 to 7
months to feed a hog, production in the first half of year t would have been done with some
feeds appearing in year t-1. However, over the entire year, about 75% of production and
feed consumed are aligned in the same year. For beef production the bias would be much
more important if we would be concerned with all dry matter consumed. However,
considering that we are only dealing with concentrated feeds, which happens at the end of
the production process, the bias is much less important and it depends on the proportion of
short (5 months in feed lots) and long keep (9 months in feed lots). Since the increase in
grain price in the fall of 2006, feed lots have been massively adopting short keep. On that
basis, the weighted average period in feed lots might very well be 6 to 7 months like for
hogs and as result the bias would not be different (i.e. 25%). Since some bias will still exist
it would be better when using data for analysis to consider multiple year averages.
151. The third issue is the FCR. Finding a consistent FCR in the literature is a challenge.
The available information on this is far from being complete and consistent over time,
between countries and between races of each species. In the case of ruminants (beef and
veal, sheep and milk) the exact definition of FCR also needs to be considered. In this
document and in this project it is defined as the FCR of concentrated feeds, i.e. the 15
elements identified earlier. For these ruminants there is an alternative to those
concentrated feeds, i.e. the fodder feeds (hay, pasture and maize silage) and for that reason
it is not reasonable to use fixed FCR over time.
152. Even though there are less or no alternative feeds for non-ruminants (pork, poultry
and eggs) their FCR may have improved over time with better genetic, management
practices and a change in the feed mix. In many OECD countries it is believed that farmers
have reached the optimum FCR. There is a very strong correlation between optimum FCR
and share of low protein feed in the ration. With the concentrated feeds subject of this
analysis a ratio of 0.75 seems to be the norm in OECD countries. In the case of aquaculture
the overall FCR will vary with the type of species raised and need to be reflected in the
calculation.
153. Given the incomplete information available, the following assumptions had to be
made to complete this project:
i.
The quantity of concentrated feeds excluded from the feed system is more or less
equivalent to the requirement of animals excluded from the total animal
requirement.
ii. If the share of low protein feed is higher than 0.75, the FCR of non-ruminant is
different from the optimum by the ratio of the low protein feed share and 0.75 but
without surpassing 1.25. The optimum FCRs are assumed to be 3.75 (live weight),
1.8 (live weight) and 2.2 for pork, poultry and eggs respectively. For aquaculture
species the optimum FCR and the percentage 36 of the ration using the 15
concentrated feeds are presented in table1.

36

Fish oil or other fats are sometime used in the feed ration.
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iii.

The concentrated feed FCR of sheep meat (live weight) and milk production are
assumed to always be respectively 2 and 4.8 time smaller than the live weight 37 beef
and veal FCR.

154. Given these assumptions, the concentrated feed requirement of non-ruminant and
aquaculture species can be directly calculated. The amount consumed by ruminants can be
calculated residually since total feed consumed (i.e. the sum of the 15 elements) is known.
Given the third assumption, a FCR for each ruminant production can also be calculated. In
fact this assumption was needed because we had 3 unknowns and only one equation to
solve the calculation.

Table 6 Assumed optimum FCR of different aquaculture species
Species
Fed carp38
Shrimp
Tilapia
Catfish
Milkfish
Other fresh water fish
Eels
Trout
Salmon
Pangas

% of fish meal
2-5
17.5-20
6
10
3
10
55
30
30
10

% of other feeds
95-98
78-80.5
93.5
88
96
88
40
55
50
90

Optimum FCR
1.3
1.56
1.38
1.07
0.839
1.07
1.42
1.25
1.25
1.07

155. The only remaining problem is the evolution of the non-ruminant FCR over time due
to the farming structure of the different countries. This is important because in many
developing countries40 a large part of livestock production is done by backyard operations
using other feeds than the 15 concentrated feeds. Animals will totally or partly feed
themselves on waste or on feeds not included in this analysis. For that reason it is
important to have information on the percentage of non-ruminant production done in
backyard operations. Finding this information only solves one problem. We also need to
know on average how much of the feed rations of these operations are composed of the 15
concentrated feeds. Anecdotal evidences are available but vary between very small and
75%. For China, a fairly sophisticated calculation was done and is explained in the separate
section on China specificities. For Indonesia, Philippines and Vietnam, calculation of
concentrated feed consumed by ruminant and their FCR was done with different
percentages of concentrated feeds consumed by non-ruminant backyard operations. The

37

Expressing the FCR on a live weight basis was chosen to reflect normal practices in the sector.

38 Some carps can feed themselves using vegetation present in the ponds.
39 Like some carps milkfish can feed themselves to a certain extent with vegetation. Since the FCR is for concentrated feed it can be below

1.
40

For Japan and Korea, more advanced economies, it is assumed that backyard production, if any, can be ignored.
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most credible results were obtained with the following percentages in the three countries;
60% for pork, 50% for poultry and 100% for eggs.
156. Considering the numerous assumptions made to derive a consistent system between
feed consumed and animal requirement it is necessary to analyse the results for ruminant
FCR (which is the residual variable of the system) between these countries and compared
them to the feeding capacity of pasture. This last criteria is evaluated using the number of
ruminants relative to the available pasture land. But since cattle and buffalo consumes
much more than sheep and goats, the tropical livestock unit (TLU) factors of 0.7 for cattle
and buffalo and 0.1 for sheep and goats are used to transform the number of ruminants on
a TLU basis. As it can be seen in Table 7, the only country not following the ranking made on
the basis of the pasture capacity is Indonesia. This can be partly explained by the special
business between Indonesia and Australia by where feeder cattle are exported to be feed in
Indonesian feedlots. Since these animals do not necessarily stay one year in the feed lots
they can very well be excluded from the survey counting animal inventory in Indonesia.
Also, being in feed lots, they are given large amount of those concentrated feeds. This
activity is important, between 2008 and 2010 for example, imports of cattle by Indonesia
was equal to 40% of slaughter. The difference presented in table 2 is significant and can
also be explained by errors in the data, less productive pasture land and by less efficient
non-ruminant and aquaculture production requiring more feed. The share of low protein
feed of Indonesia do not suggests however any major differences in feed requirement of
non-ruminant with the other countries of Asia.

Table 7 Comparing calculated cattle FCR with pasture availability (average 2007-2012)
Countries
China
Indonesia
Philippines
Japan
Vietnam
Korea, South

TLU/pasture
0.32
1.2
3
7.3
9.9
38.4

Cattle FCR
1.1
8.3
2.25
5.3
7.3
7.7

% of low protein feed
68
70
76
73
81
63

Prices
157. Prices of the more conventional feeds like coarse grains, wheat, rice and crop
protein meals are available in the OECD/FAO agricultural outlook database. However for
Vietnam, Philippines and Indonesia, the prices presented in that database are often simply
recognized international prices adjusted by exchange rate and by ad valorem tariff but
taking into account the trade situation of the country for that product. For example, when a
country is a net exporter of the product it is assumed that the tariff has no influence on the
domestic prices. That same methodology was employed for the other feeds like DDG, MBM,
etc for all the countries. The international prices used are typically USA mid -West prices
except for dried beet pulp which is not available in the USDA feed grain database. In that
case it is simply the unit export price of the USA. The unit export price of manioc from
Thailand is used as the world indicator price of that commodity. The ad valorem tariffs are
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from the WTO-IDB and they are typically available from 1996 to 2012. The last value
available (typically 1996) was used for the previous years (i.e. from 1985 to 1995). The
simple average is used in most cases except when the minimum tariff is much lower than
the average. Since it is for feed there is a fairly good chance that the minimum tariff would
influence the local price not the average when there is a large difference. A small
adjustment is made to the average crop protein meal price when copra and palm kernel
meal represent a significant part of the total because the price of these meals are typically
40% lower than of oilseed meals.
Country specificities
158. In China the difference between total feeds and the amount consumed by
aquaculture and by the commercial and specialized farms is significant. This suggests that
some consumption of concentrated feeds is done in the backyard farms. It was assumed
that the FCR (remember this is define as FCR from concentrated feeds) of backyard farms
would be a proportion of the FCR of the commercial and specialized farms and that
proportion would be the same for pork, poultry, eggs, beef, sheep and milk.
159. The Japanese prices presented in the OECD/FAO agricultural outlook database do
not give a good representation of the price paid for feed by livestock farmers. These prices
are those for crop producers and are strongly influenced by government policies. For the
users of feed it is better to use the import price of maize, wheat and rice as an indicator of
the real cost of feed. The molasses price cannot also be used because it reflects a tariff
applied to non-feed consumption. When used for feed the molasses tariff is 0. The same
issue exist for the Korean coarse grains price.
160. Consumption of concentrated feeds by the aquaculture industry of Japan and Korea
is not very large because of the large proportion of molluscs which feed themselves with
natural nutrients in the ocean. In the case of Japan another factor is the use of whole small
pelagic fish to feed the large amberjack sector. This type of feed is not included in the list of
15 feeds covered in this project. In Korea, after molluscs, the main aquaculture species
raised are different type of marine fish for which little information on FCR and ingredient
exist. Survey of fish feed compound production in Korea in 1988, 1993, 1995, 1997, 1999,
2001, 2003 and 2005 suggest an average FCR of 1.32 for all those different marine fishes.
Conclusion
161. In spite of the numerous assumptions made and the quality of the data on feed use,
we were able to develop a consistent story between feed consumed and animal
requirement for China, Philippines, Vietnam, Japan and Korea. The numbers for Indonesia,
without being completely out of the range, seem suspicious. With such endowment in
pasture land relative to ruminant inventory, Indonesia should not have the highest
concentrated feed FCR. This is a point that has to be reported in the main part of the final
report.
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APPENDIX 2

FEED INDUSTRY COUNTRY PROFILES IN EAST ASIA

China
Chinese feed and food policy environment
162. Chinese national policy seeks to minimize the risk of shocks to food prices and to
avoid ‘unacceptable’ income disparity, to avoid social instability. China has long held a policy
of maintaining at or near self-sufficiency in agricultural/food production with the stated
intention of avoiding over-reliance on external markets. Policy in the 1980s favored
industrialization over agriculture, this has reversed with a clear shift to supporting domestic
agriculture in the 1990s and 2000s. Current agricultural policies include reductions and
phasing out of agricultural taxes, direct financial support, subsidies for inputs (seed for
grains, oilseeds livestock breeds), machinery and sector-specific service acquisition,
stockpiling of some agricultural products to allow release to smooth price volatility
(Weiming, 2013).
163. Chinese agricultural policy currently encourages rice, wheat and corn production
above soybean cultivation, which has led to a decline in planting, leading to a 20% drop on
2011 levels in 2012. The rising demand for protein and reduced soybean area is reflected in
predictions that Chinese imports will rise by 3-4 million tonnes of soybean in the next five
years, continuing the current trend. This year China imported 61.4 million tonnes of
soybean, up from 58.4 million tonnes in 2012 (Pig Site, 2013).
164. While China covets self-sufficiency in agricultural production, policy prioritizes meat
over crops; current policy accepts that China will become a major importer of coarse grains
and oilseeds and oilseed products (Enting et al., 2010).
165. Since accession to the WTO in 2001 China has kept pace with WTO tariff quota
requirements in key feed commodities. A current maize tariff quota volume of 7.2 million
tonnes employed, with an in-quota tariff of 1% and out-of-quota tariff of 65%. Smaller tariffs
exist for other coarse grains. There are also non-tariff barriers, such as certification in
relation to GMOs for maize. Current national policy discourages export through export taxes
(ABARES, 2013).
166. Chinese policy encourages overseas agricultural investments for domestic market
consumption, for example the Huaxin Group/Armada (Russian) joint venture cultivating
400,000ha on the China-Russia border.
167. Policymakers have increasingly prioritized feed and food quality and safety in recent
years; examples of regulatory change include the Food Safety Law passed in 2009 and the
Regulation on the Administration of Feed and Feed Additives in China. The Food Safety Law
mandates centralized government administration of food safety in China. In addition to
domestic regulations the Chinese feed and additive industry is regulated by Codex
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standards, HACCP certification, several ISO standards, the GMP+ Feed Safety Assurance
Scheme and Fami-QS (an EU feed additives certification system). Feed and food safety has
made headlines repeatedly in recent years, such as the high profile 2008 incident involving
melamine use in feeds, a US banned imports of catfish in 2007 due to endemic problems
with antimicrobial residues and several clenbuterol incidents (Enting et al., 2010, Wallinga,
unknown).
168. China has taken an increasing interest in international food security, contributing to
various international food security related forums increasing contributions to international
food aid including a donation of US$70 million in grain to horn of Africa in 2011 (Morton,
2013).
Structural features of China’s feed and animal industries
China’s animal industry
169. Chinese meat consumption is expected to grow by 35% on current levels by 2020,
and dairy consumption by 116%, from a relatively low base, largely attributed to increasing
household incomes and urbanization. The main increases in livestock are expected to be in
monogastric production (Cao and Li, unknown), though dairy production is also increasing
quickly (again, from a low base). Despite high domestic production of key feed ingredients in
line with rocketing livestock consumption and production, imports of key macro feed
ingredients are expected to increase steeply. The swine industry alone predicted to require
75 million tonnes feed by 2015, while domestic production is expected to fall short by 7
million tonnes at that time (Makkar, 2012b). Staggering examples of investment in the pig
industry include a CP Group 1 million head hog unit in Guangxi and a COFCO 1.5 million
head unit in Wengniuteqi (eFeedLink, 2013).
170. The Chinese pig industry currently accounts for 34% of the commercial, processed
feed market. Despite being a third the size of the pig industry the poultry industry consumes
48% of the Chinese feed market, being, on average, significantly more-high input and
commercialized. Aquaculture absorbs 10% of Chinese feed market; the aquaculture feed
industry is growing quickly at almost 16% per annum, however, current growth in aqua feed
outstrips domestic demand hence the growth is largely destined for export. Ru minant
commercial feed production is growing steadily but remains significantly smaller in terms
volumes than other feed industries (Enting et al., 2010).
Chinese feed production
171. China is currently the third largest feed market in the world and is expected to claim
the top spot within the next decade, producing 136 million tonnes of compound,
concentrates and premixes in 2008 (Enting et al., 2010). Compound feed predominates but
the concentrate and premix industries have grown rapidly over the past 15 years; they
currently account for 19% and 4% of feed production, respectively. The Chinese feed
industry is currently diversified but consolidating quickly, in 2008 over 13,000 feed
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companies were operating in the country, however, a third of total production is
concentrated in 16 companies, each producing over 1 million tonnes per annum. China is an
enormous producer of vitamins, including exclusive producers of several vitamins essential
to modern animal production, approximately 60% of which are exported globally, China
produces less amino acids, but this is expected to change quickly (Enting et al., 2010).
Guandong and Shandong predominate in terms of total feed production nationally,
however, the industry is geographically spread throughout the country (Enting et al., 2010).
172. China is the second largest maize producer in the world. Despite high domestic
production China experience feed shortages of 15 million tonnes of maize and 60 million
tonnes of soybeans in 2011 (Makkar, 2012b). China has a policy maintaining 95% selfsufficiency in coarse grains, 100% in maize, and supports domestic production to this end.
Policy financially supports domestic rice, wheat and maize production, with lesser financial
support to barley, sorghum and other coarse grains. Maize production is supported through
subsidies and direct payments based on production area and subsidized production inputs.
There was a near 8-fold increase in total grain subsidy value between 2005 and 2011
(ABARES, 2013).
173. China is the world’s largest peanut producer, fourth largest soybean producer,
largest cottonseed producer and third largest rapeseed producer. Cottonseed producers
receive high yields relative to other production areas, while soybean production is below
world averages. Soybean production has declined 6% in the past decade due to reducing
production area, combined with low yields (ABARES, 2013).
174. China is the largest producer of protein meals, largely associated with the enormous
crush industry, due to high domestic demand for vegetable oils for human consumption and
protein meal for animal feed. Major soybean production areas in China are situated in the
north. China employs some subsidization for oilseed production, though subsidies are of
lower value than those received by grain producers (ABARES, 2013).
175. China is a net importer of fishmeal; in 2008 domestic production was around
500,000 tonnes, while imports were estimated at 1.4 million tonnes (Enting et al., 2010).
176. According to discussion with a feed expert based in China both government and
industry is demonstrating increasing interest in, and commitment to, improving feed quality
assurance and safety. Risk-based approaches and increased transparency in the feed and
livestock industries are increasingly apparent on the national policy agenda, for example the
recent legislation on Regulation on the Administration of Feed and Feed Additives in China.
Chinese feed consumption
177. China is the largest coarse grain consumer in Asia, which is expected to remain the
case in the medium to long-term. ABARES (2013) estimates 18% growth in coarse grain
consumption to 2050 with 94% being maize and 72% of coarse grains being consumed as
feed.
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178. China has experienced significant increases in the consumption of coarse grains over
the past 20 years. Coarse grain consumption growth outstripped production growth from
1990-91 to 2003-04, growing at 2.9% per annum to 138 million tonnes, then accelerated
reaching 4.3% per annum with consumption now reaching 197 million tonnes. Consumption
growth has been largely in maize for use in feed industries, maize consumption has grown at
an average 4.2% per annum for the past 20 years to reach a current 131 million tonnes per
year (ABARES, 2013).
179. Since 2007 China has been a net importer of coarse grains. Chinese coarse grain
imports, primarily maize, have risen sharply from 1.3 million tonnes in 2009–10 to 5.2
million tonnes in 2011–12; maize imports are expected to further quadruple by 2020. The
US accounted for 96 per cent of total coarse grain imports between 2010 and 2012 (United
Nations Statistics Division, 2013, ABARES, 2013, Makkar, 2012b)
180. The government intervenes directly in the maize market through a minimum
purchase price in northeastern provinces, procurement mechanisms operate through SOEs,
and the trading of grain from state stockpiles (ABARES, 2013).
181. China has experienced a seven-fold increase in protein meal consumption over the
past 20 years to over 68 million tonnes, largely associated with an expanding livestock
sector. Protein meals used in the animal feed industry are predominantly soybean and
rapeseed meals. Soybeans account for 95% of Chinese oilseed imports. A 41% increase in
China’s consumption of oilseeds and oilseed products by 2050 is predicted, including a 22%
predicted increase in consumption of protein meals, of which 75% are expected to be
soybean meals (ABARES, 2013).
182. China will maintain low-tariff grain import quotas for 2014 at 2013 levels according
to the National Development and Reform Commission. Quota volumes are set at 9.6 million
tonnes for wheat, 7.2 million tonnes for corn and 5.3 million tonnes of rice (eFeedLink,
2013).
183. The Chinese feed industry made international headlines in 2008 due to the detection
of high levels of melamine in milk samples, employed illegally as a non-protein nitrogen
source due to melamine oversupply in China (Barboza & Barrionuevo, 2007). This incident,
among others, resulted in a strong policy and regulatory response from the national
government with a concerted shift in policy towards transparency and accountability in
terms of food safety and quality assurance.
Stakeholder identification and SWOT
184. Major players in the feed and livestock industries (examples, numerous and diverse)
include Bunge (Nanjing), Protein Feed Co., Ltd., Chia Tai Group (China), New Hope Group,
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Wellhope Agri-tech Co., Ltd, Yi-hai (Guangzhou) Grain and Oil Industrial, CP Group, COFCO,
Huaxin Group?
185. Key public sector actors include: National People’s Congress (legislative), Ministry of
Agriculture, Provincial Feed Working Offices, City and County Feed Working Offices,
Township Animal Husbandry Stations, National Animal Husbandry Station, China Feed
Industry Association, General Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China (AQSIQ), the State Administrative for Industry
and Commerce (SAIC), Legislative Affairs office (enacts the Regulation on the Administration
of Feed and Feed Additives in China)
Table 8 SWOT Analysis for Feed Industry in China
S
-

-

O
-

-

National production in all major feed
ingredients is among the largest in the world
Domestic demand is very large and growing
quickly, offering huge potential for industry
expansion
Cottonseed yields are above international
averages
Foreign investment in joint ventures in the
feed and livestock industries is increasingly
common
Vertical integration is increasing, providing
various benefits in terms of competitiveness of
the domestic industry
Swine and poultry industries are growing
quickly with high investment and with high
growth potential in the domestic market
The dairy industry is booming in terms of both
demand and production
Cost of production remains low relative to
major competitors, which will likely ensure
domestic industries remain competitive in the
medium-term
Global leader in production of feed a number
of microingredients (primarily vitamins and
minerals)

Demand is currently outstripping supply,
offering ample opportunity for continued
growth in domestic production
Increasing yields, in soy and maize in
particular, through improved seed quality,
cultivation, harvest and postharvest
management
Integrating smallholders into commercial value
chains to increase domestic supply, increase
rural incomes and improve food security
Further investment in agricultural land outside

W
- Limited availability of agricultural land to
expand domestic production area of key feed
crops, such as soybean and maize
- Domestic production is, at present, failing to
keep pace with demand leading to feed
ingredient deficits and increasing reliance on
imports
- Yields in a number of key feed crops, including
soybeans, are below international yield
averages
- Food safety and quality assurance, while
improving, remains a concern, the
effectiveness of implementation of new
national policies and regulations is unclear at
this early stage
- Livestock production, while flourishing in most
regards, is hampered by endemic viral and
bacterial disease problems such as classical
swine fever, Newcastle’s disease, foot and
mouth disease and various septicaemias.
- Mycotoxin problems in locally produced feeds
may hamper reproductive performance in
some species
- Possible negative effects of livestock/feed
industries on food security, particularly
monogastric systems pushing up prices of key
food grains and oilseeds
T
- Imports of livestock products from competitors
with reducing import tariffs (in line with WTO
regulations)
- The effects of expected climate change on
yields and available land for feed crop
cultivation (may also present opportunities)
- Threats to domestic livestock industries posed
by emerging infectious diseases, such as
influenzas; heightened risks presented by high,
and increasing, livestock and human
population densities
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-

China, increasing cultivated area and reduce
reliance on imports
Increasing domestic production of amino acid
balancers
Potential for further growth and efficiency in
the use of non-conventional feeds such as
industrial byproducts

-

Increasing demand for grains and oilseeds
among animal industries, primarily
monogastric species, negatively affecting food
security by increasing prices and reducing
availability for direct human consumption

Indonesia
Indonesian feed and food policy environment
186. The major Indonesian feed producers are concentrated and largely highly vertically
integrated businesses with strong lobbying power and relative freedom in conducting their
business. Feed production must meet Indonesian National Standards of Industry in terms of
feed quality and content, monitoring protein, carbohydrate and micronutrient levels in
feeds. At present there is little political or industry interest in feed safety from a food safety
perspective.
187. Rice dominates the politics of Indonesian food security. Current national policy
objectives identify ‘local food availability and food sovereignty’, targeting over 90% selfsufficiency in staple agricultural production.
188. Food insecurity is most prevalent and severe in the Indonesia’s eastern provinces,
northern Kalimantan and central Maluku. Food Law 18/2012 is explicit in addressing food
security by identifying physical, social and economic access to sufficient, diversified, locally
specific, safe, nutritional food, and access to/availability of food preferences as a national
priority (Natawidjaja & Rum, 2013). Current policies addressing food security include: the
rice trade policy (border control systems), input support to producers which includes
subsidies for seed and fertilizer, food subsidies, price stabilization policies and government
procurement and reserve stock policy, and the Rice for the Poor policy. Concerns surround
the wisdom of the current national policy of isolation of domestic rice markets, which, while
stabilizing prices, has led to significantly higher food prices than global market averages.
189. Historically Indonesian food security policy has adopted varying approaches
including food redistribution, pro-poor economic growth and direct fiscal and in-kind
transfers. Current policy and programming adopts a redistribution approach, exemplified by
the Indonesian National Food Agency (Bulog) OPK rice subsidy programme (Timmer, 2004)
and related Bulog price stabilization policies
Structural features of Indonesia’s feed and animal industries
Indonesia’s animal industry
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190. The Indonesian feed industry is highly concentrated with a small number of very
large integrators dominating commercial feed production. Livestock production is
widespread, with the highest density in Java, mirroring the human population. Major feed
and livestock producers are similarly concentrated in Java, though operations are located
throughout the country with other notable concentrations in Sumatra and Kalimantan.
191. Discussion with various industry and public sector informants confirmed that the
poultry market dominates the commercial livestock sector. Indonesia has high domestic
consumption of chicken and large potential for further growth. Large-scale poultry
producing integrated companies dominate production and market share in all but the most
remote areas. A key informant from a major poultry producing company explained that
while they did export to Japan some years ago the company is now focused purely on the
domestic market, which is large and growing. Backyard chicken raising in low input systems
and exhibiting limited commercialization remains common; these systems employ little or
no feed supplementation.
192. Aquaculture and capture fishery industries in Indonesia are also well developed with
a large domestic market. The aquaculture sector creates high demand for fishmeal pushing
up prices, consequently fish product use in livestock and poultry feeds is limited . Indonesia
has a relatively small pig industry of primarily backyard producers located in eastern
provinces and pockets of non-Muslim populations.
193. Ruminant production is widespread and predominantly based on low intensity
smallholder systems employing little feed supplementation. Some landless goat meat
production in urban and peri-urban areas occurs, relying largely on cut and carry forages.
Indonesia is a major importer of Australian live cattle for beef. The Indonesian dairy industry
is small but growing quickly at around 14% in milk production. The industry is heavily
concentrated in Java and is dominated by smallholders, though corporate interests are
growing more quickly and in time may become an important consumer of feed (Morey,
2011).
Indonesian feed production
194. On the basis of discussion with a major livestock and feed producer in Indonesia the
country has the highest growth in the feed sector globally at around 11%, matching China of
20 years ago.
195. Indonesia is the largest producer of oilseeds in ASEAN, producing 48% of total
oilseeds in the region. Indonesian oilseed production is dominated by palm kernals. Despite
high production of palm meal very little is used in Indonesia for ruminant feeding due to
cost of treatment, most is exported to New Zealand and EU markets.
196. Indonesian soybean production is limited, peaking in the early 1990s at around 1.75
million tonnes production and has since declined markedly: 850,000 tonnes of soybeans are
expected in 2013 (index mundi, 2013). A recent policy subsidizing soybean cultivation has
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been enacted by the Ministry of Agriculture to encourage domestic production (Jakarta
Globe, 2013, Jakarta Post, 2013). Low producer technical capacity and ability, or willingness,
to invest labor and capital in soybeans was cited by feed industry informants as reasons they
were not currently considering contracting local producers, as is occurring with maize.
197. A key informant explained soybean meal contributes 18-19% of the companies feed
protein content, with additional use of imported corn gluten and DDG. Some meat and bone
meal is used, while fishmeal is generally too expensive for livestock production due to
demand from shrimp and fish producers.
198. Low soybean production is primarily associated with profitability of other agricultural
products due to subsidized nitrogen fertilizers and food security programmes such as the
OPK rice redistribution programme. Despite high demand and consumption of soybean in
human diets (primarily tempeh, tofu and soybean oil) and high demand for protein meals
Indonesia has little tradition of domestic soybean production and consequently limited
infrastructure and supply of high quality, appropriate seed. Import quality and prices are
currently advantageous for large feed producers. However, reliance on imported soybeans
has led to price spikes in recent years, when global harvests, particularly in the Americas,
have been poor.
199. Discussions with several soybean breeders and technicians indicated no specific
climatic or agronomical factors that would make production unviable. Dr Andrew James, a
soybean specialist from CSIRO with experience in Southeast Asian soybean cultivation,
explained that soybean cultivation can be more difficult in tropical, humid conditions,
however, there are many areas of Indonesia which would be well suited to the crop given
appropriate management (CGPRT & Grains, 1985).
200. Indonesia is the largest maize producer in ASEAN; national maize production has
increased steadily over the past 20 years. Growth in the maize industry has largely been
driven by increasing and intensifying livestock production; particularly poultry. Maize
consumption has increased 5% over the same two-decade period, reaching 6 million tonnes.
Despite growth in production Indonesia is currently the largest ASEAN importer of maize
(ABARES, 2013).
201. In the late 2000s Indonesia was self-sufficient in maize production, but is now a net
importer. Indonesian domestic maize production is considered relatively strong, an
informant from a large feed producing company indicated approximately 70% of their maize
is procured locally, 30% imported.
202. Although Indonesian maize production volumes are relatively high the quality is
generally low which was primarily attributed to the nature of small-scale cultivation, and
associated low capital investment in cultivation. A key informant described smallhold ers as
opportunistic in crop choice and cultivation practices, typically underinvesting in key inputs
such as quality seed and fertilizers leading to low yields. Furthermore, smallholders are
often forced by circumstance to sell crops before optimal harvest points further lowering
yields. Postharvest losses are currently high, industry informants indicated companies have
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invested heavily in drying facilities in key production areas around Indonesia to improve
preservation and reduce losses.
203. One industry informant interviewed described the company’s recent reinstatement
of contract growing for maize in Indonesia, having abandoned previous programmes due to
difficulties due to lack of control over supply associated with smallholder production. The
current contractual arrangements for maize supply include provision of all inputs, harvesting
and postharvest handling. The interviewee emphasized that the availability of technologies
and key inputs and services were not a constraint to production, with adequate supply and
technical capacity available in Indonesia at present.
204. Indonesian production of nutritional feed additives is relatively limited but has
strong potential for growth given relatively low labor costs and large and growing demand
for animal derived product in Indonesia. At present Indonesia is a major importer of feed
additives due to a weak domestic industry in terms of quality and volumes of production.
205. Indonesia has enacted government regulations on food safety such as the Regulation
No. 28, 2004, on Food Safety, Food Quality and Nutrition. However, the effectiveness of this
and other regulations is unclear (Fardiaz, unknown). At this stage there appears little
political and consumer pressure to reduce the use of growth promoters in Indonesian
animal feeds. An industry informant spoken with did not expect this to change in the near
future.
Indonesian feed consumption
206. Indonesia has experienced significant increases in soybean imports over past 20
years, a trend expected to continue. Indonesia is a significant importer of soybean meal for
feeds. At present, Indonesia imports 70-80% of soybean and soybean products.
207. Indonesia is a very large importer of feed supplements; in 2011 it was the largest
importer globally importing almost 540,000 tonnes of feed supplements (FAOSTAT, 2013).
208. Discussion with industry informants indicated that almost 100% of soybean meal
used by major Indonesian feed producers is imported. Demand for soybean oil, tempeh and
tofu for human consumption is also high and largely supplied by imported beans. Price
spikes in recent years, caused by bad harvests internationally and increasing demand for
soybeans for biodiesel and other purposes, have caused considerable food security concern
as tempeh and tofu are considered a staple food and are particularly valuable for their
protein content. Key informants noted that global growth in soybean demand is currently
outstripping growth in production, which will likely mean increasing price trends for
soybeans in markets such as Indonesia in the coming years.
209. Indonesian domestic policy strongly favors continuing growth in the palm
production, with a stated target of 20 million ha planted by 2020. Palm goals are supported
through encouragement of private and foreign direct investment while allocating current
plantations to SOEs (ABARES, 2013). Byproducts of the booming palm industry present
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possibilities for use of byproducts in feed industries, palm meal is of limited value to
monogastrics at present, due to the fibrous nature of the meal, and is largely exported for
treatment and ruminant feeding. There may be opportunities for establishing a domestic
industry for use of palm byproducts in ruminant rations. Furthermore, grazing of plantations
may occur or be further encouraged, including establishment of leguminous cover crops for
example Stylosanthes spp. Further research into current cover and grazing could prove
insightful.
210. Indonesia, much like regional neighbors Vietnam has undergone something akin to
the ‘Supermarket revolution’ referred to by Timmer (2004). Thailand provides an example of
the growth and subsequent dominance of supermarket chains in urban food markets. The
rise of largely foreign supermarkets is altering the nature of food retail is likely to benefit
large-scale producers of food and feed, encouraging further concentration within these
industries.
Stakeholder identification and SWOT
211. Some of the major players in the Indonesian feed and livestock industries: PT
Charoen Pokphand Indonesia, PT Japfa Comfeed Indonesia, Anwar Sierad and Cipendawa
Farm Enterprise, PT Cargill Indonesia, PT Buana Superior Feedmill, PT Gold Coin Indonesia,
PT Bulan Tatapurna Feedmill.
212. Key public sector actors include Indonesia National Food Agency (Bulog), Ministry of
Agriculture, National Agency for Drug and Food Control central and branch offices and
laboratories
Table 9 SWOT Analysis for Feed Industry in Indonesia
S
-

Indonesia has a large and growing domestic
market for poultry and ruminant products
The domestic maize industry is relatively
productive and yields and quality are broadly
improving
Vertical integration of main companies create
a competitive domestic feed industry
The poultry sector is growing strongly
The palm industry is large and growing with
support from policymakers, Indonesia targets
becoming the worlds largest exporter of palm
derived products, which is likely to be achieved
in the near future

W
- Technical capacity is suboptimal, yields in key
feed crops are generally below international
averages
- The smallholder-based system of feed crop
production limits ability and/or willingness to
invest heavily in production due to risk
aversion and lack of access to capital
- Smallholder market access in remote areas
remains weak, though improving
- The feed industry is highly concentrated which
risks cartel/oligopoly formation
- Food safety and quality assurance is currently
suboptimal. Surveillance systems in operation
are not considered effective due to sampling
levels, low transparency and variable
laboratory quality
- Indonesian soybean production is limited and
poor in terms of quality, forcing feed
producers rely heavily on imports
- Mycotoxin problems in locally produced feeds
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-

-

O
-

-

-

-

There is significant potential to increase
productive agricultural land area outside Java
Continuing to build production levels and
quality to supply the large and growing
domestic feed and animal markets
Improving yields of key feed crops through
improved input quality and access and
improved technical capacity of producers and
sector specific service providers
Increasing domestic soybean production
specifically, through policy changes,
investment in infrastructure and technical
capacity in cultivation
Increased and improved employment of nonconventional feeds, such as assessment of
opportunities to better utilize palm industry
byproducts
Establishing/strengthening the domestic feed
additive industry

T
-

-

-

may hamper reproductive performance in
some species
Endemic animal disease such as Marek’s
disease and Newcastle’s Disease hamper
productivity in livestock industries and limit
potential for export
Indonesia is currently reliant on high numbers
of live cattle imports
Food security remains a concern among
increasing numbers of urban poor and in some
remote areas, primarily in the eastern
provinces.
Increasing demand for land and grain for the
large and growing palm, feed and livestock
industries may have negative impacts of food
prices and food grain availability for human
consumption, potentially reducing food
security
Expected climate change impacts on Indonesia
may change agricultural productivity. The
heightened likelihood of extreme weather
events and sea level rises may hamper national
feed grain cultivation
High human and animal densities, particular on
Java, and widespread stock movement
increase the likelihood of emerging animal and
zoonotic diseases such as influenza viruses

Philippines
Filipino feed and food policy environment
213. The national agricultural development plan, known as ‘Philippine Agriculture 2020’
identifies the national strategy and policy direction for the Filipino agricultural sector. The
plan targets 7% growth per annum in agricultural production to 2020, with a focus on raising
rural incomes. Priorities include aquaculture, identified as a potential high growth sector,
poultry production for export and linking the private sector to smallholders producing meat
and dairy (Stanton et al., 2009).
214. The Filipino government has ambitions that the country become self-sufficient in rice
and maize, both of which are currently significant imports. The Philippines has special
product status for maize under ASEAN to protect the relatively strong domestic maize
industry, through tariffs on maize imports (ABARES, 2013). This policy has been criticized,
IFPRI argue special product protection on key food items is the main cause of high domestic
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food prices, with resulting negative impacts on poverty and food security (Cororaton &
Corong, 2009). The ASEAN free trade agreement will change national feed production and
consumption as competition in the domestic market increases among other key feed
ingredients (Corpuz & Verzani, 2013).
215. The Philippines currently prioritizes feed safety, as highlighted at Livestock
Philippines 2013, the key official Philippines livestock expo with international reach
(Livestock Philippines, 2013).
216. Biotech, in particular relating to seed, has been adopted early in the Philippines; an
area in which the nation is a regional leader.
Structural features of Philippine’s feed and animal industries
The animal industries of the Philippines
217. Livestock production in the Philippines is dominated by pigs, poultry and an
increasingly important aquaculture industry (Stanton et al., 2009).
218. In 2007 total national pig outputs was over 1.5 million tonnes, large vertical
integrators are the largest suppliers, however, smallholders remain important contributors
to national swine production. Pig production accounts for an estimated 33% of national feed
demand (Stanton et al., 2009).
219. The Philippines exports chicken to South Korea and the Middle East. Poultry
technical production capacity is high. An estimated 638,000 tonnes of poultry products were
produced in 2007. The poultry industry is dominated by broiler and layer chicken
production. Large commercial meat and egg companies supply 80% of the domestic market.
Poultry accounts for around 55% of national feed demand (Stanton et al., 2009).
220. Ruminant production is a limited consumer of commercial feeds at present. Low
intensity ruminant production is widespread in rural areas, intensive fattening and dairy
systems are growing. The Philippines produced approximately 170,000 tonnes of beef in
2007 (Stanton et al., 2009).
221. Aquaculture accounts for approximately 12% of national feed demand. The
aquaculture industry is currently small by comparison with regional neighbors, but has
strong potential for growth. Major disease problems and typhoon damage have been
associated with the industry’s poor performance in recent years. However, somewhat
paradoxically, the Philippines has strong, well-recognized technical capacity in aquaculture.
Growth in the aquaculture industry has been prioritized in national planning (Stanton et al.,
2009).
Filipino feed production
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222. The Filipino feed industry is relatively fragmented encompassing around 700
enterprises engaged in feed production, however, 60% of production is concentrated in ten
large feed production companies and/or integrators. Integrated companies compose
approximately 20% of the feed industry, commercial millers and home mixers contributing
43% and 37%, respectively (Stanton et al., 2009). The feed industry is primarily located on
Luzon, with smaller concentrations in Mindanao and Visayas.
223. Concerns surround smallholder cost of production, which has led to interesting
research into and development of alternative energy feeds such as the introduction of
sweet sorghum in the hope of increasing the competitiveness of local poultry and livestock
production (FEA, 2013).
Filipino feed consumption
224. Domestic Filipino demand for livestock, poultry, fish and derived products is
expected to continue recent trends, growing at 3-5% in the Philippines in the short- to
medium-term; growth is primarily associated with the increasing population and higher
average incomes.
225. Filipino animal feed consumption has grown at around 4% for the past 20 years.
Maize consumption is now estimated to be 5.3 million tonnes per annum (ABARES, 2013).
The Philippines is expected to import 1 million tonnes of corn and wheat feeds in 2013. By
2025 the Philippines is expected to import 1.9 million tonnes of maize alone (FEA, 2013,
Makkar, 2012b). The Philippines is a large consumer of feed wheat, however, demand
fluctuates substantially year on year (Stanton et al., 2009).
226. The Philippines imports significant volumes of compound feeds as well as raw and
processed ingredients such as soybeans, protein meals and cake, DDG and animal proteins.
227. National agricultural policy supports the use of domestically produced cassava as a
substitute for maize in diets; companies such as San Miguel Foods have used cassava
extensively in feeds. Meat and bone meal imports were subject to a blanket ban until
concessions were made in 2008 that allow Australian and New Zealand imports, at present
these are the only countries allowed to export to the Philippines.
Stakeholder identification and SWOT
228. Major players in the feed and livestock industries (examples, listed companies are
primarily vertical integrators, with some exceptions): San Miguel Group, Cargill Philippines,
Swift Foods, General Milling Corporation, Vitarich, Universal Robina, Sun Jin Philippines,
Foremost Farms, Tyson Agri-Ventures, Federal Farms, PI Group, CP Group, Bounty41

For an extensive list of feed producers in the Philippines see: FAO, Directory of registered poultry and livestock feed manufacturers in
the Philippines: Commercial
41
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229. Some key public sector actors: Bureau of Animal Industry, Animal Feed Standards
Division.
Table 10 SWOT Analysis for Feed Industry in the Philippines
S
-

O
-

Domestic livestock and feed production
industries are competitive in performance and
business models employed
Increasing domestic demand for animal and
feed products with increasing GDP per capita
and increasing population
Diverse feed industry with numerous
competing companies
Relatively strong domestic maize industry
The Philippines has a strong reputation in
technical support to agricultural industries,
including well managed laboratories allowing
access to higher value markets
Stronger food safety regulations and
monitoring than neighbors within ASEAN
Potential to increase use of domestic nonconventional feed resources
Increasing domestic soybean cultivation,
strengthening soybean industry
Zoning or compartmentalisation of animal
production industries

W
- Agricultural land is becoming increasingly
fragmented with a growing population and
traditions of splitting land for inheritance,
negatively affecting economies of production
- Declining availability of labor in rural areas
- Limited soybean production, requiring high
import volumes
- Typhoons
- Feed and livestock production is concentrated
in a few vertically integrated companies with
large market shares – difficult for small-scale
producers to remain competitive

T
-

Climate change, in particular expected
increases in number and severity of extreme
weather events, such as typhoons
The continued fragmentation of agricultural
land and further loss of agricultural labor/aging
rural demographics
High population growth may increase food
insecurity
High human and animal densities and
widespread stock movement increase the
likelihood of emerging animal and zoonotic
diseases

Vietnam
Vietnamese feed and food policy environment
230. Key objectives include maintaining a 7-8% GDP growth rate and increasing income
per capita to USD3000, with 15% economic contribution of agriculture. Vietnamese national

http://www.fao.org/docrep/003/w6928e/w6928e1p.htm#Table%2048a.%20Directory%20of%20registered%20poultry%20and%20livestoc
k%20feed%20manufacturers%20in%20the%20Philippi nes%20Commercial1
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strategies for livestock currently prioritize pork, chicken eggs, chicken meat, dairy, and an
increase of 1% in all other livestock products (DLP, 2013).
231. Vietnam has experienced a trend of increasing feed prices, due to steep price
increases in key feed components, between 2008-2012 (DLP, 2013).
232. Vietnam joined the WTO in 2007 and is currently reducing import tariffs in line with
WTO regulations. The presence of imported products in the domestic market is increasing
reflecting this policy. Vietnam has ambitions to formally export livestock products,
particularly to higher value markets outside the region as stated explicitly in the National
Strategy for Animal Husbandry to 2020, however, WTO SPS regulations and related export
market policies of disease-free status will make attaining this goal challenging in the current
circumstances (MARD, 2005).
233. Vietnamese agricultural policy is guided by key national strategy documents and
plans including the Socio-Economic Development Strategy 2011-2020, the Agricultural
Development Plan to 2020, the Agricultural Development Vision to 2030 and the Animal
Husbandry Strategy to 2020 (MARD, 2005). There are a number of government
programmes, which seek to address poverty and food security in the poorest areas, the 135
programme targeting the 135 poorest districts in the country is the main national pro -poor
programme.
234. The government policy of prioritizing of the rice production, partly driven by food
security objectives, includes high levels of subsidization for nitrogen fertilizers strongly
encouraging rice cultivation. A key informant argued that while nitrogen fertilizer subsidies
remain high, and therefore costs of rice production low, soybean cultivation will remain a
less profitable venture than rice growing.
235. Resolution on National Food Security (No. 63/NQ-CP) Vietnam must maintain 3.8
million ha of rice area. Decision No. 57/2006/NQ-QH11 controls the conversion of rice land
to other purposes and provides exemption from agricultural land tax for land used for rice
production (Ngai, 2010). Government policy has also included public investment in
agricultural infrastructure, such as irrigation systems for rice cultivation. The government
controls rice exports through control of rice export contracts, which are tied to the domestic
supply and demand balance. There is also significant public investment in research and
development, technology transfer, and subsidized inputs are provided under some
circumstances (Ngai, 2010).
236. Technocratic policymaking processes, including agricultural research institutes such
as IPSARD, are increasingly influential in national policymaking.
237. Discussions with informants from the Department of Livestock Production (DLP)
highlighted concerns about capacity in terms of managing feed production at sub-national
levels, where capacity is highly variable across the country (DLP, 2013). It was acknowledged
that 33 provinces have no livestock production division and/or staff specializing in feed
management. Informants also identified legislative concerns pointing out that no legal
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document specifies antimicrobials permitted for use in feeds, technical regulations only
refer to maximal levels. DLP have also identified laboratory capacity as requiring further
attention; laboratories are concentrated in the Delta regions and are lacking in more remote
areas of the central coast and central highlands in particular (DLP, 2013).
238. Feed policy increasingly includes reference to the control of antimicrobial use in
animal production. Three current policy statements and documents refer explicitly to
antimicrobials: Ministerial decision No.54/2002/QD-BNN dated 20/6/2002 production,
import, circulation and use of some antibiotics and chemicals in animal feed production and
trading, Government circular No.54/2010/TT-BNNPTNT dated 15/9/2010 of the Ministry of
Agriculture and Rural Development providing inspection and supervision of Beta-agonist
substances in livestock production. Ministerial Decision No.65/2007/QD-BNN dated
09/01/2007 providing steps to determine Clenbuterol and Salbutamol contents in animal
feeds (DLP, 2013).
Structural features of Vietnam’s feed and animal industries
Vietnam animal industry
239. The pig industry remains largely small-scale; an increasing proportion of farm
numbers and total production from landless small-commercial units supplying urban and
peri-urban markets. Large-scale production is predominantly located in the south and
supplies large urban centers such as Ho Chi Minh City and Nha Trang. Commercial units
generally employ complete compound feeds produced by large feed mills in Vietnam.
240. The structure of the Vietnamese poultry industry is similar to that of the pig industry;
smallholder backyard poultry common throughout Vietnam, small-scale commercial
operations have also increased in prominence, with cooperatives increasingly prevalent.
However, there are more companies operating large-scale operations, located in both the
south and north of the country. Commercial units for broiler and layer chickens and quails
typically use complete compound commercial feeds, backyard operations do not typically
invest in supplementary feed, relying on scavenging. Layer duck production is widespread in
the delta areas, ducks are rarely supplemented scavenging from rice land. There are
numerous parent stock operations and hatcheries in Vietnam that range from large
corporately owned enterprises to small independently operated units. Industry informants
noted increasing interest in crossbred birds in the Vietnamese poultry sector. Crossbreds
may offer a means of producing birds, which appeal to the Vietnamese consumer while
being commercially viable in large-scale production. A major challenge to the Vietnamese
poultry industry stems from accession to WTO and ASEAN free-trade agreements that are
reducing, or have reduced, tariffs on low-cost chicken imports from the likes of Brazil, the
US and Thailand. Rising costs of production in Vietnam and the production advantages
enjoyed by global exporting nations threaten the competitiveness of the domestic industry,
particularly small- and medium-scale operations.

Agrifood Consulting International

85

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

241. Ruminant production is largely small-scale with minimal supplementary feeding,
though stock may be fed cut and carry forages. The dairy industry is growing quickly,
mirroring rapidly growing domestic demand for dairy products. Large-scale intensive dairy
units are increasing both in total number and production volumes. Notable examples
include milk production in Ba Vi, Moc Chau and a large investment dairy herd in Nghe An.
Larger dairy producers generally produce their own supplementary feeds such as silages and
hay and may buy in grains.
242. Aquaculture is an important contributor to the national economy and, unlike
livestock industries, Vietnam is a major global exporter of aquaculture products. Smallholder
systems are typical and generally highly commercialized. Aquaculture operators invest
significantly in commercial feeds and trash fish depending on the species and husbandry
system employed. There are numerous aquaculture feed producers in Vietnam at present,
but like to other animal production industries the feed sector is concentrating with
increasing market shares for larger companies such as CP Group.
Vietnam feed production
243. The Vietnamese feed industry remains relatively diversified but is concentrating
rapidly. Multi-national vertically integrated companies, such as the CP Group, are increasing
their market share and competing strongly with the state-owned enterprises that,
historically, have dominated feed and livestock industries. Feed mills are owned and
operated by Vietnamese interests and an increasing number of joint ventures. Among
livestock and poultry industries 80% of feed is consumed by pigs, 18% by poultry and 2% by
cattle (OSEC, 2012). Commercial livestock production is concentrated in the delta areas, but
is developing quickly elsewhere. Smallholder bovine and, increasingly, larger commercial
dairy operations are predominantly located in more remote areas.
244. According to government statistics impressive increases in pork and poultry
production have been achieved in recent years (DLP, 2013). Growth is most notable in
larger, more intensive production systems (monogastrics and dairy in particular) and has led
to increasing demand for high density feeds. Health and performance challenges associated
with intensification of production are also driving demand for feed additives.
245. Vietnam near doubled domestic production of compound feeds between 2006 and
2012. Feed crop cultivation is approximately 75% domestically owned and 25% financed by
foreign direct investment or joint ventures (DLP, 2013). There are over 230 feed mills
operating in Vietnam, of which approximately 75% are Vietnamese owned and operated.
Interestingly Vietnamese feed companies are growing more quickly than joint ventures, but
produce significantly less in terms of total production; Vietnamese owned feed companies
produced approximately 5.3 million tonnes of compound feed in 2012, while foreign and
joint ventures contributed 12.7 million tonnes (DLP, 2013). Growth in feed production is
regionally specific, with the greatest gains in the Red River Delta, the South East and, to a
lesser extent, the Mekong River Delta (DLP, 2013).
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246. Vietnamese feed cultivation is constrained by several factors: there is limited
available land for further growth in cultivated area, technical capacity and appropriate seed
availability is limited in some areas leading to suboptimal yields, harvesting and postharvest
handling incur significant losses further reducing yields. Furthermore, nitrogen fertilizer
subsidies and other policies to encourage rice cultivation make production of oilseeds less
economically attractive.
247. Vietnam is one of the four largest maize producers in ASEAN, production has
expanded rapidly over the past 20 years, in both absolute and relative terms, from 5 to 17%
of ASEAN production, due to rapid increases in livestock related demand (ABARES, 2013).
However, DLP do not expect maize production, or cassava an alternative carbohydrate
source, to increase significantly in the short-term.
248. A key informant described the Vietnamese soybean industry as smallholder based,
soybeans are typically rotated with rice. The informant identified a number of technical
factors hindering soybean yields in Vietnam; soybean seed requires some care in storage to
ensure good germination rates and seed quality and appropriateness is variable in Vietnam,
further current farming methods employing a short soybean-growing season of 80-90 days
in low density planting systems negatively affecting yields (ACIAR, 2013). DLP also identified
the lack of a soybean growing fund and the high current costs of winter labor as
constraining national soybean production (DLP, 2013).
Vietnam feed consumption
249. Major feed ingredient imports now consist of maize and high protein feed
ingredients. Vietnamese maize consumption has grown at 15% per annum over the past 20
years, and is now over 5 million tonnes per annum (ABARES, 2013). Domestic production
does not meet demand reflected in Vietnam becoming a major regional maize importer,
imports of maize are expected to exceed 7 million tonnes of maize by 2025 (Makkar,
2012b). Vietnam has also experienced significant increases in soybean and feed wheat
imports over past 20 years.
Stakeholder identification and SWOT
250. Major players in the feed and livestock industries (examples). Among Vietnamese
feed producers: VIC company – Golden Pig Ltd, Dabaco, Quang Dung Company
(distribution), Quang Minh Corporation, VietThang feed joint Stock Company, Vasafeed Joint
Stock Company, Vietland Joint Stock Company, Hong Ha Nutrition Joint Stock Company
(OSEC, 2012). Among Key foreign investment feed manufacturers: Cargill Vietnam (USA),
Charoen Pokphand CP Group (Thailand), Anova (EWOS Norway) (fish), De Heus, UniPresident Enterprise (Taiwanese backed), Guyomarch.
251. Some key public sector actors: Ministry of Agriculture and Rural Development:
Department of Livestock Production, Department of Animal Husbandry, National Institute of
Animal Husbandry. Ministry of Labour, Invalids and Social Affairs, Ministry of Natural
Resources and Environment. Departments of Agriculture and Rural Development. People’s
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Committees. Women’s Union. Various universities including Hanoi Agriculture University,
Hue University, Thai Nguyen University, Can Tho University.
Table 11 SWOT Analysis for Feed Industry in Vietnam
S
-

-

O
-

-

-

Increasing domestic demand for livestock
derived products driving a booming livestock
sector – particularly monogastric and dairy
industries
Very strong aquaculture industry, both in
terms of domestic supply and demand and
exports
Diversified and competitive feed industry at
present
Increasing food security in most areas
Increasing market access and market
integration of producers in remote areas
Strong consumer preference for local/slow
growth breeds and growing crossbred
availability (e.g. Hubbard)
Strong market information systems, both
public and private operated
Relatively strong microfinancing
industry/systems closely associated with the
Women’s Union
Increasing quality and influence of technocratic
policymaking channels
VietGAP implementation has been initiated
and guidelines and standards are developing
well

Increasing yields of key feed crops through
improvements in seed quality, seed
appropriateness, crop cycles and reducing
postharvest losses from harvest to consumer
Building on successes in increasing smallholder
market access, orientation and integration in
remote areas
Significant potential for improvements in
domestic beef performance through nutrition
and husbandry systems and linking producers
to markets
Building on increasingly strong technocratic
policymaking channels/institutions
Improving feed quality and safety through
effective, transparent monitoring and
surveillance systems and increased laboratory

W
- Uneven technical capacity at the subnational
level, remote areas are generally underserved
- Suboptimal efficiency in smallholder
production, limited investment, variable
harvesting and postharvest handling, and
limited economies of scale, producer
organization and access to land
- Reducing availability of labour in rural areas is
declining
- Low soybean production area and yields
- Increasing imports of main feed ingredients,
particularly soybeans and maize
- Import of virtually all supplementary vitamins
and minerals, 80% of premixes, 50% maize, 9095% of soybean cakes and fishmeal (OSEC,
2012). Weak domestic feed additive industries
- Postharvest losses due to suboptimal
drying/processing/storage
- Pockets of food insecurity primarily in the
central and northern highlands
- Endemic diseases and outbreaks, such as
Newcastle’s Disease, PRRS and CSF hamper
livestock production and domestic stock
movement and trade
- Access to export markets is limited by SPS
regulations
- Illegal crossborder trade heightens disease
risks
- Food safety and quality assurance systems are
suboptimal: surveillance, transparency and lab
quality are variable
T
- Reducing agricultural import tariffs in line with
WTO accession and ASEAN free-trade
agreements threatens the competitiveness of
domestic industries. Frozen and chilled
imports, particularly of poultry meat, are
challenging domestic industries
- Non-tariff barriers to export, such as SPS
regulations, currently bar Vietnamese exports
of livestock products export
- Increasing costs of production with economic
development and an urbanizing population
- High human and animal densities and
widespread stock movement increase the
likelihood of emerging animal and zoonotic
diseases
- Local environmental damage from agricultural
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access and capacity
-

production threatens future productivity
Climate change effects are expected to have
major impacts in the Delta regions through
sea-level rises and salination in particular

Japan
Japanese feed and animal sector overview
Japanese feed policy environment

252. Japan employs a tariff quota systems in place for coarse grain imports. Barley is the
primary coarse grain produced in Japan and is considered a staple crop and as such
cultivation is supported by government subsidies (ABARES, 2013).
253. The Japanese government currently provides direct payment subsidies for soybean
production and protein meal imports are largely duty free (ABARES, 2013).
254. The Stabilization System of Compound Feed Prices protects consumers from
compound feed price volatility through subsidies from industries and government, the
government also maintains coarse grain stocks for release to stabilize prices (ABARES, 2013).
255. Johnson (2010) notes potential bans on the use of sub-therapeutic antimicrobials
were, or are, on the national policy agenda. Current Japanese policy in relation to imports of
animal products requires strict adherence to Japanese maximum residue levels (Pork
Checkoff, 2013).
Japanese feed production and consumption
256. Japan is only 1% self-sufficient in coarse grains. Barley contributed 98% of Japanese
coarse grain production in 2011-12. Japanese coarse grain production has showed a slow
decline over the past 20 years, but is relatively stable (ABARES, 2013).
257. Coarse grains are primarily used in animal feeds. The steady decline in Japanese
coarse grain production is associated with a decline in Japanese livestock numbers,
reflecting a high productivity industry, with high costs of production and a stable human
population. Japan is the world’s largest coarse grain importer, maize dominates total coarse
grain imports. Maize accounts for approximately 49% of Japanese compound feed, recent
relatively high maize prices have seen some replacement of maize with feed wheat in
animal rations. Consumption of coarse grains in predicted to remain stable in the mediumto long-term (ABARES, 2013).
258.

Japan is a low and declining oilseed producer. Approximately 90% of Japanese
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oilseed production is soybean. Consumption of oilseed meals increased in the 1990s before
declining over the past decade. Japanese oilseed consumption is expected to remain stable
to 2050, due to small increases in livestock numbers and estimated improvements in feed
efficiency (ABARES, 2013).
259. Soybeans are the main imported oilseed. Japan has experience recent declines in
oilseed imports, due to diminishing domestic demand and global soybean prices. However,
there has been high growth in protein meal imports from a relatively low base of 390,000
tonnes to 2.6 million tonnes in 2012 (ABARES, 2013).

South Korea
South Korean feed and animal sector overview
South Korean policy environment
260. South Korea employs tariffs in accordance with the WTO tariff quota systems for
coarse grain imports and oilseeds, however, in practice autonomous tariff quotas, which
typically exceed WTO volumes, are applied to coarse grains and soybean for crushing and
feed. Korean autonomous tariff quotas vary year on year (ABARES, 2013).
261. The South Korean government has provided direct payments to soybean producers
since 2011, a year programme, to reduce rice production due to domestic oversupply of rice
(ABARES, 2013).
262. South Korea was the first Asian country to ban non-/sub-therapeutic use of
antimicrobials in animal production. South Korea implemented what is referred to as a ‘total
ban’ on in-feed antimicrobial use in livestock in July 2011, in fact the ban identifies and
affects the use of eight key antibiotics and one antimicrobial. The ban does not apply to
therapeutic use but strict monitoring of residues in product is employed, ensuring adequate
withdrawal periods are adhered to (ABARES, 2013). An example of employment of current
surveillance and regulations on October 10, 2013 South Korea stopped 22 tonnes of US beef
having detected Zilpaterol above maximum residue levels (eFeedLink, 2013).
South Korean feed production and consumption
263. South Korean coarse grain production has declined significantly over the past 20
years, dropping to around one third of 1990 production levels; South Korea is currently only
3% self-sufficient in coarse grains. Barley is the primary coarse grain produced domestically,
accounting for 62% of production in 2011-12; approximately 37% of coarse grain production
is maize. South Korea is the world’s third largest importer of coarse grains, almost all maize
(ABARES, 2013).
264.

Coarse grains are largely used in animal rations, maize being the key coarse grain
Agrifood Consulting International

90

Scoping Study on the challenges for Animal Feed Complex in East Asia – Final Report

feed ingredient. Coarse grain consumption has remained relatively stable over the past
decade, while maize consumption has declined slightly due to lower feed wheat prices.
South Korean consumption of coarse grains is predicted to remain stable in the medium- to
long-term. Maize contributes approximately 37% to South Korean compound feed
production (ABARES, 2013).
265. South Korea has low and declining domestic oilseed production; approximately 90%
of oilseeds produced are soybeans. Soybean production has declined by 45% in the past 20
years (ABARES, 2013).
266. Soybeans are the main imported oilseed (ABARES, 2013). Declining imports of
oilseeds in recent years reflect increasing protein meal imports, a stagnant population, a
stable production animal sector. National consumption of protein meals grew quickly in the
1990s, and more slowly in the past decade. A 170% rise in protein meal imports over past 20
years to 3.4 million tonnes. Consumption is expected to remain steady to 2050, due to
limited increases in national herd and flock numbers and expected improvements in feed
efficiency (ABARES, 2013).

Taiwan
Animal feed in Taiwan – points of interest
267. Taiwan has advanced domestic pig, poultry and beef industries. Taiwan imports
approximately 2.4 million tonnes of soybean per annum at present, the majority, 1.8 million
tonnes, is used in oil production for human consumption. Recently Taiwan has imported
small volumes of cottonseed oil due to low import prices after strong harvests in Australia
(All About Feed, 2013).
268. Among other East Asian nations a potential ban on sub-therapeutic use of
antimicrobials in animal production and imports is on the Taiwanese agricultural policy
agenda (Johnson, 2010). Taiwan has implemented strict regulations on use of other growth
promoters, including beta-agonists. There have been several recent cases of Taiwan
detecting the banned feed additive Zipaterol in US beef imports (Reuters, 2013). In 2012 in
the basis of US lobbying Taiwan conditionally lifted the maximum residue level set for
ractopamine in animal products (Anonymous, 2012).
269. Taiwan employs strict testing regimens on imported soybeans and other feed
ingredients, including pesticide residues (Want China Times, 2013).

Malaysia
Animal feed in Malaysia – points of interest
270. Malaysia has experienced strong private sector driven growth in pig chicken egg and
broiler production. The ruminant sector is comprised of largely smallholder producers,
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growth and development of the sector has been prioritized by the government in the past
(Loh, 2004).
271. In 2004 only approximately 30% of feed ingredients were produced in Malaysia (Loh,
2004). Malaysia produces a significant quantity of soybeans and fishmeal, however, the feed
industry requirements far outstrip national supply and imports are high. Byproducts of the
palm industry, primarily palm kernel cake, palm oil sludge and oil palm fronds, are used to
supplement ruminant diets to some extent, all have their drawbacks in terms of palatability,
protein content and amino acid balance. Virtually all other key feed ingredients in the more
commercial feed industries are imported (Loh, 2004). Malaysia is the second largest
producers of oilseeds in ASEAN (21%). Malaysia is expected to remain a major palm
producer and exporter.
272. Malaysia is dependent on coarse grain imports (ABARES, 2013). Malay feed
consumption has grown at around 4% over the past 20 years, now 3 million tonnes of maize
(ABARES, 2013).

Thailand
Animal feed in Thailand – points of interest
273. Thailand is a major global exporter of poultry and seafood. Thailand has effectively
implemented a compartmentalized system for the poultry sector, which allows exports to
high value markets within WTO SPS regulations.
274. Discussions with key informants confirmed the Thai feed and livestock industries are
highly concentrated. While smallholder cattle, poultry and pig raising is widespread in
remote areas total national animal production is heavily dominated by a small number of
large vertically integrated companies. The feed industry is even more concentrated with a
small number of large producers controlling the majority of feed production, distribution
and retail.
275. Thailand has a relatively strong domestic maize industry and is occasionally is a net
exporter of maize. Thailand imposes relatively high tariffs on imports from beyond ASEAN to
protect the domestic industry (ABARES, 2013). However, it is predicted Thailand will import
1.2 million tonnes of maize by 2015 (Makkar, 2012b)
276. Thailand is the largest ASEAN producer of soybean meal but is also a significant
importer with substantial increases in imports over past 20 years (ABARES, 2013).
277. Thailand is considering enacting bans on sub-therapeutic use of antimicrobials in
animal production. As a major exporter of poultry and seafood Thailand has strong
monitoring systems for feed producers, to meet major market requirements, such as the
EU-27.
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APPENDIX 3
-

PERSONS CONTACTED

Dr Tran Trong Tung, DLP, GOV, Vietnam
Vipavadee Niyamacom, Regional Sales Manager, Hubbard, Thailand (Regional)
Heni Widi, TROBOS Magazine, Indonesia
Joko Daryono, AusDA veterinary capacity building project Jakarta, Indonesia
Seung-Hak Yang, Porcine vet, Darby company, Seoul, South Korea
Dr Jan Hinrichs, Economist, FAO, Bangkok, Thailand (Regional)
Jeff Gilbert, Project leader, ILRI, Vientiane, Lao PDR (Regional)
Stu Brown, CamAg Consulting, Phnom Penh, Cambodia
Dr Raj Kusala, Director – Asia, Phibro Animal Health Corporation, Asia (Regional)
Dr Emelinda L. Lopez, Animal Health Division, Quezon City, Philippines
Jim Young, University of Sydney/ACIAR, Singapore/Cambodia
Dr Ferry Purnama, Head of Nutrition (Division?), PT Japfa Comfeed, Jakarta, Indonesia
Teguh, JAPFA Comfeed, Jakarta, Indonesia
Dr Andrew James, ACIAR
Dr Javier Burchard, EU-China Trade Project, China
Ngoc Mai, Guyomarch, Hanoi, Vietnam
Ian Patrick, UNE/ACIAR, Armadale/Cambodia
Cora de Leon, Animal Feed Standards Division, Quezon City, Philippines
Dr Adel Contraras, Animal Feed Standards Division, Quezon City, Philippines
Esther Arifalo, Animal Feed Standards Division, Quezon City, Philippines
Ton, Sales Manager, Cargill, Bangkok, Thailand
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