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EXECUTIVE
SUMMARY

Vietnam’s and especially the Mekong Delta’s farmers have been tasked and supported to feed the
nation. They have over-achieved! Over the past 25 years, Vietham'’s paddy rice production has grown
substantially and steadily. The country is now among the leaders of developing countries in terms of
food calorie production per capita and food exports. Thus, on an aggregate national level, Vietnam is
highly food secure. The great advances in relation to food availability have altered the scope and
dimensions of the food security challenges which Vietnam now faces. There remain many small
pockets of chronic household or community food insecurity, with this closely tied to poverty and
livelihood vulnerability in certain locations. Broader food security concerns now relate more to child
malnutrition', dietary imbalance, food safety, and staple food affordability. Indeed, Resolution 63
(2009) embraced a much broader concept of food security than the traditional focus on food (and
rice) availability. Addressing this broader set of challenges calls for a multi-sectoral approach—
covering nutrition, livelihoods development, social protection, clean water supply, and agriculture.

2.  While rice remains Viethnam’s dominant food staple, its importance in the national diet has begun
to decline as rising incomes and demographic changes (including urbanization) are leading to dietary
shifts, with incremental food expenditures concentrating on higher value fish, meat, fruits and
vegetables, dairy products, other prepared foods, and out-of-home eating/drinking.? Per capita
consumption of rice is now declining and seems to be declining at a faster rate than population growth?
—meaning that aggregate national rice consumption has peaked (perhaps three to five years ago)
and is now slowly declining. With further income growth and urbanization, Vietnam’s national rice
consumption will likely decline over the next two decades, before per capita consumption levels off-
-at between 75 to 100 kg/person/yr. Under realistic assumptions for population growth, per capita rice

' Despite enormous gains over time, the incidence of child malnutrition remains unacceptably high at 18.9% nationally and at 18.7% in the
food-abundant Mekong Delta. The rate still exceeds 25% in the Central Highlands and Northwest Regions.

2 The share of rice in national calorie supply fell from 73% in 1990 to 67% in 2000 to 57% in 2008 (IRRI website).

3 Over the past decade, the share of rice in average household expenditures has fallen by nearly half from 14.8% in 2000 to 7.7% in 2010.



consumption, productivity change, climate change, and land availability, Vietnam is likely to maintain
a very large (exportable) surplus in rice over the next two decades. Even when factoring in worst
case scenarios, national food availability is still secure for the foreseeable future. There thus appears
to be considerable potential for adopting more flexible land use planning and related agricultural
policies—promoting more diversified production patterns and livelihood strategies in some rural
areas—to raise incomes and improve diets.

3. With steadily growing rice production outpacing domestic demand, most of the increment in
production over the past five to ten years has been channeled abroad through a combination of
commercial exports and government-to-government transactions servicing public concessional food
distribution programs. In recent years, approximately one-third of national production, and nearly 70%
of the production from the Mekong Delta has been exported. Vietnam’s competitive position has been
strongest in the low quality/low price segment of the international market, with little involvement in
the markets for higher quality or specialty rice varieties. While export volumes and gross export
revenues have risen sharply in recent years, so have the underlying costs—both those which have
been commonly measured (i.e. fertilizer, fuel, machinery, labor) and those which have generally not
been counted (i.e. investments and operations of water infrastructure, the health and other costs of
water pollution and high pesticide use, and methane gas emissions from rice production). The net
value added content from exported rice is considerably lower than that for many of Vietnam’s other
food and agricultural exports.

4. Past gains in rice productivity and national output played a key role in Vietnam’s enormous
progress from the late 1980s through to the mid-2000s in reducing the rate of poverty and the
incidence of hunger and malnutrition. Such gains contributed to social stability and provided a
foundation upon which both the rural and more general economy could grow and diversify. Vietnam’s
rice ‘'success story’ thus made an important contribution to its broader emergence from a low to lower
middle income country. This rice success stemmed from several factors including relatively equal
agricultural land distribution, improved security of land tenure, the liberalization of the domestic food
market, advances in development and spread of improved rice varieties and other technologies,
investments in irrigation and water resources management, and lots of hard work (and risk-taking)
by Vietnam’s farmers.

5. Yet, in recent years, the role of rice as an engine for rural growth and poverty reduction has
subsided.* Rising input costs, including those for fertilizer, fuel and labor, have outpaced nominal
increases in producer paddy prices. Most Vietnamese rice growers have benefitted little from the
2008 international commodity price spike or the more recent pattern of elevated international and
domestic food prices. A majority of Mekong Delta rice growers are actually net buyers of rice (i.e. rice
expenditures exceed paddy sales). Farm households with very small landholdings can no longer
advance their standard of living by making incremental productivity gains in rice mono-cropping. Such
households are increasingly reliant on non-rice and, indeed, off-farm sources of income and
employment. Only farmers with larger landholdings and based in locations with highly favorable agro-
ecological conditions have been able to improve their livelihood based primarily upon specialized rice
production. The available evidence suggests that the bulk of the recent growth in rice surplus
production and exports originates not from a broad mass of smallholder rice growers, but from a
segment of relatively larger and better off growers centered in leading districts in a limited number of

4 And, the prior connection between rice production growth and progress in reducing malnutrition is no longer evident. In the Mekong
Delta, some of the provinces which attained the highest rates of growth in rice production over the past decade have made comparatively
less progress in lowering malnutrition rates. Areas featuring diversified farm production have performed better in reducing the incidence
of malnutrition than have areas featuring rice mono-cropping.



provinces.® This structural pattern and other findings point to a need for a more differentiated set of
strategies and sets of public support measures.

6. Over an extended period, the performance of the rice value chain has been adequate for what it
was asked to do— deliver increasing volumes of acceptable quality rice at reasonable cost to a non-
discerning ‘customer’ base, both at home and abroad. For many years, the value chain performed a
valuable social function of moving rice from surplus to deficit areas. Yet, in relation to their expanded
size, Vietnam’s rice value chains—both domestic and export-oriented—remain highly
underdeveloped, from a technical and institutional point of view. The value chains remain relatively
fragmented with little coordination and only isolated examples of product and process innovation.
Efficiency is generally low; the level of physical and quality losses generally high. Prevailing incentives
and support systems for quality management are weak. Thus, while the value chains have in the past
tended to meet the ‘basic needs’ of producer and consumers they are not currently structured or
performing to serve the rising aspirations of producers (for a higher standard of living) or the changing
preferences of Vietnamese consumers (for safer, higher quality food). Overall then, the value chain
has been adding very little value. Its past success is no guarantee of future success. A ‘business as
usual’ approach almost certainly will not realize the sector’s future potential.

7. There is an evident need to gradually, yet very substantially modernize the domestic and export-
oriented rice value chains. This would help to realize major advances in technical efficiencies at
different levels, and promote the introduction and spread of an ethos focused on greater production
(environmental) sustainability, product quality, and customer service. The competitiveness of the
sector would thus come to be based more upon efficiency and innovation, than on the poor
remuneration of farmers. Part of this modernization will require additional physical investments—in
storage facilities, upgraded milling operations, and logistics. Yet, just as important is the development
of modern institutions to facilitate coordination, manage risks, and convey information and incentives.
At present, the Government appears to be anticipating that SOEs will be able to transform the sector
through their own investments and guidelines on mandated actions. Yet these companies are being
increasingly placed in an awkward position of pursuing both commercial and social objectives, yet
not being especially well equipped to do either. Given the political sensitivity of food security concerns,
the Government is reluctant to embrace the concept that private investment can play an important
role in the modernization of the rice sector.

8. There is an evident need for the Government to more clearly distinguish and separate commercial
from social objectives and functions. In many respects the two have been co-mingled, bringing about
certain results or trends which fall well below both public policy goals and private aspirations. Despite
the very impressive expansion in MKD rice production and rice exports over the past decade, the
benefits to MKD farmers and to Vietnamese consumers appear to have been modest. Use of scarce
public resources should generally not be devoted to pursuing commercial objectives in the food trade,
especially if there is a private and cooperative sector willing and able to pursue these effectively. On
the other hand, there are many instances in which government interventions are well justified in pursuit
of social objectives. Some re-orientation or re-balancing of public resources and programs has the
potential to yield higher economic benefits from and within the rice sector, while at the same time
better addressing remaining food security (and malnutrition) concerns and reducing the environmental
imprint of Vietnamese rice.

5 In 2008, some 20% of the Mekong Delta’s rice growers accounted for 63% of the marketed surplus. A core group of some 300,000 to
400,000 growers—operating in about 25 districts in five provinces—have accounted for most of the growth in MKD rice production over
the past decade.



9. While the promotion of rice production was historically tied primarily to national food security
objectives, with the growing commercialization of rice and with the development of the Tam Nong
Strategy and other broader perspectives, the public policy objectives associated with rice have clearly
widened to also embrace a range of rural development and trade objectives. As a result of various
factors, the level of achievement of these goals—through the mechanisms of rice production supports
and value chain interventions—has been quite mixed in recent years. The Figure below provides a
stylized summary, with a ‘rating’ of achievement levels, on a 1 (lowest) to 10 (highest) scale.
Considerable achievements have been made for food availability, for utilizing excess supply through
exports, and in enabling quick responses to natural disasters when crops or food stocks are impacted.
Moderate ratings are given to achievements in developing commercial trade outlets, in resource
efficiency use, and in stimulating inter-industry growth multipliers. In recent years, rice has contributed
comparatively little to progress in reducing child malnutrition and to farm profitability. Despite large
seasonal and annual supply surpluses, Viethamese consumers continue to experience volatile retail
prices. Rice production, as commonly undertaken, has substantial, yet not well quantified adverse
environmental impacts.

10. This broad picture suggests the need for adjustments in the public intervention paradigm
associated with the rice sector. This paradigm shift would move from a low income country/basic
needs’ orientation to a middle income country focus on producer aspirations, consumer preferences,
and industry competitiveness. Where previously the focus was predominantly on production and food
availability, now the performance of the rice sector is viewed in the context of broader socio-economic
objectives. Policies and strategies would be increasingly evidence-based. From a prior unified, ‘one
size fits all’ approach, the newer paradigm would include differentiated spatial, agro-ecological, and
farmer type perspectives and strategies. Where previously administrative restrictions played an
important role, greater emphasis would now be given to strengthening economic incentives and
fostering greater innovation and application of sustainable production and other practices.

Mixed Rate of Achievement of Economic and Social Objectives Related to MKD Rice
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Major benefits could accrue directly to Viethamese farmers and consumers from the adoption of this
modified paradigm of public intervention and support. But, there are also likely to be large indirect
benefits as well. A simulation of several policy reforms—associated with rice land designation, the
scope of involvement of SOEs in the export trade, and other areas—found very considerable benefits,
over the medium term at the macroeconomic level (i.e. an increment of some $900 million at 2010
prices), at the household level (i.e. an average increase in household consumption of $49), at the
sectoral level (i.e. with an acceleration in agricultural GDP and export growth), and for certain regions
(especially the Mekong Delta, Red River Delta, and North Central Coast). Positive impacts were
estimated for all income group categories in rural and urban areas for a decade or more from the
time when reforms might be adopted. Hence, there would appear to be few prospective ‘losers’ from
such reforms because the gains come primarily from improvements in efficiency.

12. Based upon the analyses undertaken, the following sets of recommendations are made:

Recommendation #1: Adopt a more flexible approach to land use planning

e Distinguish ‘core/specialized’ from ‘non-specialized” rice growing areas based upon agro-
ecological suitability, productivity, likely CC impact, and viability of specialized production.
Apply spatial zoning and land use planning.

e Lessen rigid land use designations. Maintain conversion limits only in the ‘core’ areas—where
specialized production may remain economically viable, while facilitating conversions
elsewhere. Adjust downward the protected ‘rice land’ area (perhaps to 3.3 million hectares).
Monitor trends and make adjustments over time.

e Re-examine farm size limits and the duration of land use rights to encourage investment and
the realization of (limited) economies of scale

e Rely more on incentives and support, rather than restrictions to encourage farmers to continue
to grow and invest in rice.

e Support development of mixed farming and suitable crop (and crop/fish) rotations in the
locations which are less ideal for rice production

Recommendation #2: Implement differentiated support strategies at regional and

provincial levels and among varied households

e In the ‘core rice areas’ implement a Rice Competitiveness and Sustainability Program,
involving the so-called ‘4 houses’ (i.e. farmers, government, enterprises, and the scientific
community). Promote GAP among specialized rice producers, improved seed systems,
mechanization, strengthened producer groups, PPPs and farmer-agribusiness partnerships.
Concentrate efforts to improve quality management, logistics and other value chain upgrades
in these zones

e In most non-core rice areas, emphasize diversified rural economic development (i.e. New
Rural Areas), with emphasis on infrastructure upgrading, skills development, diversified
production systems, and labor mobility. The specific mix/focus would vary and be determined
at district and local levels. Rice production would be supported as part of integrated farming
systems.

e In the ‘core rice areas’ there will be some HHs with smaller landholdings for which support
should be given for diversified livelihoods; in the non-core areas, there will be some HHs for
which specialized rice production will be viable.



Recommendation #3: Intensify a multi-sectoral strategy to address household food
insecurity and substantially reduce child malnutrition

Will require close collaboration between MARD, MOH, MOLISA, MPI, MOE, local
governments, the private sector, and civil society organizations

Need to refine understanding of vulnerable households and groups, and contributing factors
Need to enhance and supplement traditional household and community food security
strategies

Scope to modify scope/nature of safety net programs and other measures to mitigate the
impact of food price spikes or volatility

For child malnutrition, emphasis may be needed on maternal health, breastfeeding practices,
dietary balance, disease control, and safe water supply. Rice fortification may have a role in
improving the nutrition of older children.

Recommendation #4: Completely separate commercial and ‘social’ rice export strategies
and systems

Adopt a Vietnam Global Food Security Initiative committing to supply a stated proportion of
annual production to supply public distribution/safety net programs abroad. These would be
governed by MOUs and G2G transactions with oversight provided by the Ministry of Trade
and Commerce

All other exports would be on a fully commercial basis with a ‘level playing field’ between
SOEs and the private sector. Exports would not be restricted by a quota but instead be subject
to a variable export tax. Revenues from the VET could be channeled back to support the Rice
Competitiveness and Sustainability Initiative

Set a goal to reduce the share of SOEs in the commercial export trade by a specific amount
in order to stimulate private sector investment in a modernized value chain. Consider dividing
certain companies into two: (i) a purely commercial company and (ii) an entity serving social
objectives, with distinct financing and reporting.

Recommendation #5: Government to re-direct its focus from commercial functions to
focus primarily on social objectives, ‘public goods’, and risk management

Strengthen food security information systems, esp. for crop forecasting, weather early
warning, pest surveillance and reporting, domestic market monitoring, and rice stock inventory
monitoring

Draw upon international best practices to design and implement a transparent and ‘rules
based’ system to mitigate extreme and weather and food price volatility—involving public
procurement, inventory management, and targeted safety nets

Intensify efforts to manage and reduce the environmental imprint of intensive rice production,
especially in the delta regions. Have Vietnam become a global leader in reducing GHG
emissions related to rice. Promote widespread application of ‘5 reductions; 1 must” based
upon applications of S&T.

Further study the possible impacts of medium-term factors (i.e. upstream hydropower
investments), develop response strategies, and work with stakeholders to implement these.









MOVING THE
GOAL POSTS

Vietnam’s Evolving Rice Balance and
Other Food Security Considerations

Steven Jaffee, Nguyén D4 Tuén Anh, Nguyén Ngoc Qué, Bao Thé Anh,
Nguyén Thé Diung, Nguyén Ngoc Mai, Vu Nguyen, and Nguyén Anh Phong




Over an extended period, food security in Vietham has been associated with the availability and
supply/demand balance of rice. This paper examines the past, present, and likely future scenario for
Vietnam’s ‘rice balance’ and the major policy, investment and other factors contributing to these trends.
The focal time period is from 1990 to 2030. With Vietnam moving from a situation of food deficit to food
surplus to becoming one of the developing world’s leading exporters of food, the objectives for and
modalities to achieve domestic food security policy should now have shifted far beyond the long-standing
focus on food availability, generally, and national rice production, specifically. The paper argues Vietnam’s
food security challenges now relate more to issues of food affordability (and price volatility), child
malnutrition, broader nutritional imbalances, and food safety. While this broader definition of food security
has now been embedded in the GoVn's strategic plans, it has not yet translated over to practice. Major
policies and programs continue to place primary emphasis on maintaining or even increasing Vietham’s
rice production (surplus). The paper argues for a more balanced approach, targeting locations and
population groups which remain vulnerability to food insecurity, addressing the broader concerns about
(mal-)nutrition, and including increased attention to the role which other types of foods and other (non-
production centered) instruments can play in meeting the broader objectives associated with food security.
Hence, based upon past successes and remaining gaps, it is time to move the goal posts and adjust the
on field strategy for realizing food security goals.

From time immemorial, food security in Vietnam has been equated with rice availability and many
strategies were put in place to realize the increased supply or rice. Recent decades have seen major
advances in rice productivity and the emergence of surplus national production—resulting in a growing
rice export trade. Vietnam currently exports nearly one-third of its rice production and accounts for more
than 20% of world rice exports.

With its achievements in rice productivity and output and with broader shifts in Vietnamese society (e.g.
Increased rural to urban migration and rising per capita income), policy-makers have adopted a broader
definition of food security to embrace issues of food affordability, reducing child malnutrition, achieving a
more nutritionally balanced diet, improving food safety, and increasing the sustainability of food
production. These and other diverse goals are highlighted in the government’s most recent (2009) food
security decree.

In practice, however, increasing rice availability—by meeting national production targets—remains the
central systemic policy, while other elements—including attention to secondary food crops and addressing
consumer vulnerability in the face of food price volatility—continue to be given secondary or reactive
attention. Recent trends and events suggest a more substantial ‘movement of the goal posts’ is warranted
as Vietnam’s food issues increasingly center on matters of nutrition, affordability and pockets of
vulnerability.

This paper highlights Vietnam’s long-term shift from a deficit to major surplus producer of rice and then
considers a range of scenarios for the country’s “rice balance” over the coming two decades.
Considerations of “rice balance” still play a central role in Vietnam’s food security policy and in matters
of land use planning. A large amount of agricultural land remains as ‘designated rice land’ for which there
are official restrictions on alternative uses. The paper argues that recent achievements and long-term
considerations provide the basis for greater flexibility in land use planning.



Rice has long been a dominant food staple in Vietnam and is deeply engrained in the country’s culture,
traditions, and economy. Rice has been cultivated in parts of present-day Vietnam for several thousand
years. While the first rice exports from Vietnam’s Mekong Delta date from the late 18th Century or earlier,
a regularized export trade was launched in the 1930s and this continued for several decades. The
combined impact of war-time disruptions and incentive problems associated with collectivized agriculture
resulted in stagnant rice production during the 1960s and 1970s. To address a growing food deficit,
Vietnam, both before and after the 1975 unification, needed to import rice, totaling more than one million
tons per year.®

To address the most severe disincentives from the collectivized agricultural system, farmers were
permitted, after 1981, to sell their surplus production once they fulfilled their supply quota. Modest gains
were made, although per capita production still did not recover to the level of 1960. More radical reforms
were brought in with the launch of the Doi Moi policy in 1986, recognizing agricultural households as the
basic unit of production and introducing a freer market for agricultural inputs and products. These reforms,
together with subsequent advances in the development and spread of improved rice varieties, and
investments in irrigation and water resources management, helped spur a dramatic acceleration of rice
productivity and commercialization which has continued, virtually unstopped, for the past two decades.

Figure 1 and Table 1 illustrate this extended trajectory of paddy rice output expansion. Between 1990
and 2010, national paddy production doubled from 19.2 million tons to nearly 40 million tons. During the
1990s, both the area planted and the productivity change each grew at a relatively rapid pace. The area
of dedicated rice land increased only marginally from 4.11 million ha in 1990 to 4.21 million ha in 2000,
yet improvements in water resources management and the availability of shorter growing period varieties
enabled an increased intensity of plantings (i.e. crop seasons per year) from 1.47 to 1.82. The total sown
area for rice rose steadily during the 1990s, reaching an all-time high of 7.67 million hectares in 2000.

Rice plantings subsequently declined as some lands—especially in the Red River Delta-- were converted
from agricultural to industrial or urban use, and as some other rice land was converted for use in
aquaculture, fruit tree production, or, less commonly, other annual crops. While rice plantings ticked up
slightly following the food price spikes in 2008, the sown rice area in 2010 was below the 2000 peak and
the level of dedicated rice land was more or less the same as that which applied in 1990. Over time, the
pace of productivity growth has slowed somewhat, having averaged more than 2.8% per annum in the
late 1990s, yet only around 1.5% per annum during the past five years. In 2010, average national yields
were 5.32 tons/ha, yet with wide variations among seasons, locations, and farm size categories.” Average
national yields have been increasing about 1 ton per hectare per decade.?

An excellent set of papers covering the history of Vietnamese rice and technological developments in provided in Vietnam: Fifty Years of
Rice Research and Development, edited by Bui Ba Bong, Nguyen Van Bo, and Bui Chi Buu, Ministry of Agriculture and Rural
Development, 2010

Average national yields were 6.22 tons/ha during the (largest) Winter-Spring season. In contrast, average yields in the Summer-Autumn
and Autumn-Winter seasons were 4.77 and 4.62 tons/ha, respectively.

8 Average yields were 3.18 tons/ha in 1990 and 4.24 tons/ha in 2000.



Figure 1: VN National Paddy Output and Planted Area, 1990 to 2010
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While there have been localized problems with drought, pest and disease infestations, extended
period flood inundation, and the incidence of salt water intrusion, the national pattern of paddy
production has been remarkably stable and consistent—a pattern which contrasts sharply with that
of most other major rice producing countries in Asia. Only in two of the past twenty years---2001 and
2005—did national production fall below the total from the prior year and the scale of this drop was
very small—between 300,000 and 400,000 tons (e.g. 0.8 and 1.3%). Year to year declines in the
production within specific seasons has been somewhat more frequent, yet still relatively uncommon.
The largest single drop occurred between the Autumn-Winter seasons of 1993 and 1994, when
production fell by 800,000 tons. The largest recent decline occurred between the Summer-Autumn
seasons of 2005 and 2006, when production fell by 750,000 tons. That was equivalent to a 7% drop
for that particular season.

Table 1: Period Trends in Rice Sown Area, Productivity and Paddy Output
(Average Annual Change; %)

90-95 96-00 01-05 06-10
Sown Area 2,16 2,54 -0,86 2,60
Yield 3,05 2,84 2,91 1,72
Production 5,40 5,38 2,05 4,32

Source: Authors’ Calculations based on GSO data

With expanding production, national output began to exceed domestic consumption and other
requirements (i.e. for seed and feed) by the late 1980s and, during the first half of the 1990s, exports
averaged some 1.66 million tons per year. This trade more than doubled, averaging some 3.36 million
tons per year during the latter half of the 1990s. As illustrated in Figure 2, Vietnam’s rice exports have
experienced a more recent surge and are expected to exceed 7 million tons in 2011. In 2010, nearly
one-third of national rice production (after considering the conversion from paddy) was exported. These
expanded exports have serviced both commercial markets, especially in Africa, and public food
distribution and safety net programs.



Figure 2: Viethnam Feeds the Word - Expanding Rice Exports
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While the gross value of these exports has exceeded $2.5 or even 3 billion in recent years, the net
foreign exchange earnings are considerably lower given the heavy use of imported fertilizers and
agro-chemicals, use of imported farm equipment and rice processing equipment, and fuel to run this
equipment and to run river barges and other forms of logistics. Some 40 to 50% of the costs of
exportable rice are associated with imported inputs. Rice is a relatively low value (and low value
added) commodity. At a policy level, the “value” of rice exports also needs to take into account (i)
unmeasured costs, including the depreciated value on dedicated water resources infrastructure and
the systems for irrigation management, (ii) broader social costs, especially adverse environmental
impacts associated with high levels of agro-chemical and fertilizer use (and run-off)°, and (iii) the
opportunity costs of the land, labor, water and other resources devoted to producing surplus rice--as
opposed to producing other exportable or import-substitutable commodities. When these factors are
taken into account it is evident that generating ever-increasing levels of rice output and continuing to
expand rice exports is not, necessarily a good thing. ‘More’ is not always ‘better’. And, under many
scenarios, producing and exporting less rice could prove to be much better—from a welfare and
economic growth perspective-- for Vietnam.

Thus, in the space of twenty five years, Vietham has moved from a situation of a national food deficit-
- with a relatively widespread incidence of hunger-- to a situation of a very large food surplus with
only modest pockets of hunger. Table 2 summarizes the changing rice balance over this period. The
country has gone from a modest rice deficit in 1986 to positive balances of approximately 3, 5, and 8
million tons in 1990, 2000, and 2010, respectively. While in 1990, the surplus supply was equivalent
to 28% of ‘rice available’, in 2010 this proportion was 39%. Over this period, the share of exports in
‘rice available’ has precisely doubled from 16% to 32%.

¢ And the costs of methane emissions from irrigated rice production, especially in the Red River and Mekong River Deltas.



Table 2: Vietnam: National Rice Balance, 1986 to 2010

1986
Paddy Production 1600
Seed 480
PH Loss 1600
Feed 480
Rice Available 7394
National Reserves 100
Industry Demand 180
Rice for Consumption 7245
Balance of Supply and Demand  -132
Rice Export 0
Rice Import 132

Estimated Carry Over Stocks 0

3

1990

19225
769
1922
577
10372
100
207
7169
2896
1624
0
1272

1995

24964
999
2496
749
13468
200
269
9610
3389
1988
10
1411

Source: Authors’ Calculations based upon multiple data sources

2000

32530
1301
3253
976
17550
1179
351
11043
4977
3477
40
1540

2005

35833
1075
3583
1792
19393
831
582
11173
6807
5255
50
1602

2010

39973
1199
3997
1999
21633
869
649
11685
8430
6828
100
1702

Table 3 summarizes the progress of Vietnam in reducing the incidence of undernourishment'® and
improvements in per capita energy supply. Long-term improvements in rice productivity certainly
contributed to these trends. In these and other respects, Vietham’s performance matches or exceeds
that of other Asian countries. For example, while the share of Vietham’s population classified as
‘undernourished’ fell to 11 percent over the 2005-07 period, the comparative proportions for Indonesia,
Philippines, Thailand, and Cambodia were 13, 15, 16, and 22 percent respectively. During the 2005
to 2007 period, Vietnam’s per capita dietary energy supply was 2770 per day, surpassing the results
of all other Asian developing countries other than China. The comparable figures for Thailand and

Indonesia were 2530 and 2540.

Table 3: National Food Security Indicators

Period Average

Indicator Measure  90-92
Proportion of Percent 31
Undernourished
Population
Number of Millions 21.0
Undernourished
Minimum dietary  Kcal/person 1710
energy /day
requirement
Dietary energy Kcal/person 2090
supply /day

Source: FAO

95-97 00-02

22

16.7

1740

2310

17

13.3

1780

2520

05-07

11

9.6

1810

2770

Average Annual Change

90-92
to 95-97

-6,6

47

0,3

2,0

0 Defined by FAO as having an inadequate daily energy supply to maintain an active pattern of activity.

95-97
to 00-02
-5,9

45

0,5

1,8

00-02
to 05-07
-7,9

-8,2

0,3

1,9



While addressing malnutrition (and especially child malnutrition) still remains a challenge for Vietnam,
this is less and less an issue of food-- or, more narrowly, rice-- availability. The primary exceptions to
that are with localized and temporary losses of crops or stored foods where natural disasters have
occurred. Certain segments of the population remain vulnerable to food insecurity, yet this is now
primarily an issue of accessibility, associated with periodic food price spikes, temporary loss of
incomel/livelihood activity, or, in some locations, chronic poverty." While the proportion of Vietnam’s
population that regularly lacks access to sufficient food energy is now in the single digits, the incidence
of child (underweight) malnutrition is higher, at 18.9% nationally and above 25% in some regions.
Issues associated with poor maternal health, nutritional imbalances in diets, lack of access to clean
water supplies, and the incidence of certain diseases or parasites tend to be more important factors
to these patterns than the lack of food, per se. '?

According to FAO data, rice as a share of total calories consumed in the Vietnamese diet peaked in
the period between 1975 and 1985 at approximately 75%. As Figure 3 illustrates, this share has been
declining steadily and is now approximately 55%. This is still quite high in comparison with other Asian
middle income countries. For example, the (2005-07) share of rice in dietary energy supply was 26%,
38%, 48%, and 49% in China, Thailand, Philippines, and Indonesia, respectively. We would expect
the share of rice in national calorie consumption to fall below 50% in the coming years as dietary
patterns continue to diversify in Vietnam. Rice as a share of household expenditures is steadily
declining. It was 17% in 1996, yet below 8% in 2010.

Figure 3: VN: Rice as Share of Total Calories
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Based upon VHLSS, GSO and other data, it appears that per capita rice consumption in Vietnam
peaked several years ago and has now begun to decline. According to VHLSS surveys, in-house rice
consumption per capita fell by an average of 1.4% between 2002 and 2008, with the pace of decline
being higher for the urban population (1.7%); and amongst middle and upper income groups (1.9%
and 2.4%, respectively). The broader national pattern is consistent with trends observed among other
Asian countries (Table 4). With per capita consumption now declining faster than Vietnam’s population
growth rate, the absolute consumption of rice in Vietnam has begun to decline, albeit very slowly.

Four types of households remain vulnerable to food insecurity. These include (i) farm households in mountainous and remote locations,
(ii) artisanal fishers in the central coastal region, (iii) poor urban workers with unstable employment, and (iv) landless/near landless
households in the Mekong and Red River Deltas which lack reliable income.

Indeed, in 2006, the incidence of child malnutrition was only slightly lower for Vietnam’s middle income quintile (23.2%) than it was for its
poorest (28.6%) and near poor (24.5%) quintiles.



Table 4: Average Annual Rates of Change in Per Capita Rice Consumption

Country Period Rate of Change
Taiwan 2001-2006 -1,52
Pakistan 2001-2006 -1,40
Vietnam 2002-2008 -1,40
South Korea 2000-2006 -1,08
Indonesia 1994-2006 -0,96
Cambodia 2000-2006 -0,86
Thailand 2000-2006 -0,37

Per capita consumption now in Vietnam is approximately 135 kgs, although this has fallen to just over
100 kgs within the urban population. Consumption patterns within Asia (and within some individual
countries) are quite diverse, although for many countries which have moved into middle income status,
consumption seems to decline before leveling off in the range of 75 to 100 kilograms per capita. This
can be seen in Table 5 below. The government’s Food Security Resolution 63/NQ-CP anticipates
per capita rice consumption in Vietnam of 100 kilograms by 2020. This would involve a much
accelerated decline from the current trend, yet per capita consumption could be expected to reach
that level during the subsequent decade.

Table 5: Per Capita Rice Consumption in Asia

Country Kg/Person/Year
Myanmar 160

Vietnam 135

Philippines 128

Indonesia 104

China 95

South Korea 88

Malaysia 80

India 77

Japan 45

Figure 4 below illustrates the relationship between per capita income and per capita rice consumption,
based on data from Thailand, Indonesia, and Vietnam over the 1990 to 2005 period. This suggests
as per capita income moves toward and then beyond $1000 there are noticeable shifts (downward)
in per capita rice consumption. This is the transition point where Vietnam currently stands.



Figure 4: PC Rice Consumption and Per Capita Income:
China, Vietnam, Malaysia, Thailand, and Philippines, 1995 — 2005
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Thus, Vietham has achieved remarkable progress over the past two decades in expanding its rice
production and overall availability of food on an aggregate and per capita basis. The country has
matched or exceeded many of its targets for food availability. It is now generally a large (and growing)
surplus producer of rice and other foods, a growing proportion of which it now exports. Viethnam now
accounts for some 22% of world exports of rice, in volume terms. lts own consumption of rice has
peaked and, despite future population growth, this consumption is expected to decline in the years
(and perhaps decades) to come.

Nevertheless, Vietnamese policy-makers remain concerned about long-term food security in the face
of uncertain future patterns of climate change and in the context of intensifying competition for
available land, including between agricultural, industrial and urban uses. The Socio-Economic
Development Strategy sets a vision for Vietham to be ‘modern industrial society’ in the near future.
This will require creating physical space for industrial parks and other industrial sites, either in the
outskirts of urban areas, or, in the case of some agro-industrial sub-sectors, within rural areas
themselves. Already between 2000 and 2005, some 366,000 hectares of agricultural land (including
302,000 ha of paddy land) were converted for non-agricultural purposes. In the present decade, the
estimated demand to convert rice land to non-agricultural purposes may exceed 250,000 hectares.

Given uncertainty about the future, the Government has set out a policy of ‘protecting’ rice lands, by
restricting its conversion, either for non-agricultural use or for alternative agricultural uses. The current
policy sets a national target for 3.8 million hectares of protected rice lands. This is just 300,000
hectares below the currently cultivated paddy land. Various incentives and controls are provided to
encourage provincial and local authorities to manage land use planning to retain 3.8 million hectares
for rice. The large majority of this land is ‘designated’ as ‘rice land’ with restrictions placed on its



alternative use. Nation-wide, some 89% of rice-producing land is so designated, with this share being
91% in the Mekong Delta and 94% in the North Central Coast.

This policy, based on food security considerations, has a potentially high cost to the extent to which
this land could be put to more productive and profitable use by farmers. Under circumstances of
(large) surplus, producing additional rice may contribute little or nothing to addressing Vietham’s
remaining food security/child malnutrition challenges, while lowering incomes for farmers and the
broader multiplier efforts on rural economies from a more diversified production structure. This is
indeed now the situation in the Mekong Delta. Hence, our attention is focused on what is needed to
maintain a healthy rice balance (or surplus) for Vietham for the coming decades.

The current policy suggests that 3.8 million hectares is needed to be retained as ‘designated rice
land’ in order to generate 41 millions of paddy production and provide for long term food security.
According to NIAPP, provincial authorities have proposed alternative land use plans which would
result in some 3.63 million hectares being retained as dedicated paddy land.

At first glance, even the aggregated provincial proposals would appear to represent a fairly
conservative approach to ensuring food availability longer term. This would represent just a 10%
reduction in the dedicated paddy land from 2010, yet, as shown earlier, approximately 1/3 of Vietnam’s
rice production is now exported. A quick calculation from Table 2 above suggests that when holding
all other things constant (i.e. consumption), a 10% reduction in production would still result in an
available surplus of nearly 6.3 million tons of rice for export or carry over stock. This rice balance is
well in excess of what one would consider from a national food security perspective. It would remain
a surplus which would still position Vietnam as one of the largest rice exporters in the world. That,
however, is a matter of trade policy (or broader rural development strategy) rather than food security
per se.

The benefit (or net cost) of such a level of trade would depend upon future world market conditions,
the level of prevailing prices, the competition which Vietnam will face, and the basis upon which
Vietnam would compete in international markets. Even in recent years the growing seasonal and
annual surpluses have periodically led to supply-demand imbalances with the Government needing
to provide incentives to companies—through interest free loans—to go out and purchase additional
paddy or rice at times when they faced inadequate demand, especially internationally. Without such
incentives, there was concern that producers would be unable to sell their crop or face strong
downward pressures on spot market prices for paddy. Hence, under some market conditions being
a large surplus producer could be a source of considerable risk and financial cost. Recent world
market circumstances of relatively high, albeit highly volatile, prices have tended to gloss over such
considerations.

Looking to the future, there are many mixed signals and uncertainties about how the trading
environment facing the Viethnamese rice industry will evolve. In the short-term, most analysts expect
the maintenance of higher than historical average prices. The volume of global trade is expected to
edge up as a result of large available supplies among the world’s leading exporters.'® There is
expected to be continued upward trends in the import demand from Africa and the Middle East,

3 “Rice Outlook”, USDA, Economic Research Service, May 12, 2011.



although on-going political change in parts of the latter could interrupt this pattern. Import demand
from within Asia has been and will likely remain highly volatile as imports are largely driven by
unexpected production shortfalls, triggered by major storm or other adverse events. Longer term,
overall consumption within Asia is expected to decline, quite substantially.

Africa has been one of the fastest growing rice consumption and import markets, yet several African
countries are now investing heavily in infrastructure to support domestic rice production. Both the
Philippines and Indonesia, each major importers from Vietnam in recent years, are aiming to increase
their self-sufficiency in future years. Cuba, another traditional market for Vietnam, might be expected
to source its rice in future years from suppliers from within the Western Hemisphere. And, in terms of
competition, both Cambodia and Myanmar have ambitions to expand their export trade and compete
in the bulk rice market that Vietnam currently concentrates on. Lots of other uncertainties will impact
the regional and global rice trade including future production trends in China, changes in Indian rice
trade policies, and the ability of Thailand to cost effectively maintain its levels of support for paddy
producers.

The combination of these trends could provide either a favorable or less favorable environment in
which Vietnam would participate, substantially, in the world rice market.'* Yet this is a matter of
economics, and, to some extent, also relates to Vietham’s international political relations. Part of the
economics of this relate to the profitability of Viethamese rice growers and the opportunity costs of
land, labor and other resources used to produce surplus rice. Yet, retaining a set of policies which
continue to generate very large seasonal and annual rice surpluses cannot be strictly justified on the
basis of food security.

A detailed analysis was undertaken of alternative scenarios for rice production, rice consumption,
and the resulting ‘balance’ between 2010 and 2030. Considerations were given to a wide range of
variables including population growth and composition, per capita rice consumption, non-consumption
rice uses (i.e. seed, feed, and industrial use), rice land use and cropping intensity, productivity, and
harvest/post-harvest losses. Time series national data on these and selected other variables were
gathered for the 1990 to 2010 period. Scenarios were then run for the next two decades.

Given the large number of variables and possible scenarios, some simplifying assumptions were
made and a more limited set of scenarios run. For example, we used only one estimate of future
population growth (1.2% per annum) which has been made by the United Nations. Regarding cropping
intensity, this has been inching up over the years and in 2010 was 1.82 nationally and 2.09 in the
Mekong Delta. We simply use a conservative figure of 1.8 and apply this to all the scenarios. We
retain the recent figures for seed and feed use as a share of paddy production, although in future
years we would actually expect some decline for each as farmers more efficiently apply (high quality)
seed and as greater use is made of better quality animal feed. For much of our analysis we also
assume no change in the current level of harvest and post-harvest physical losses at the farm level.

4 The US Department of Agriculture projects global rice trade to increase by 2.7% per annum between 2011 and 2020. On the import side,
one-third of the increase is expected to come from the Middle East and Africa, another one-third from the combination of the Philippines,
Indonesia, Bangladesh, and the EU. The remaining import growth would be in the Western Hemisphere. On the export side, the USDA
expects increased shipments from Thailand, India, and Pakistan. (USDA Long-Term Projections, February 2011)



These average about 10%. Many efforts are being made to reduce such losses—perhaps by half—
through improved harvesting, drying, and storage measures. Under a few scenarios below we do
assume some success in these efforts which would lower the PH losses from 10% to 7%.

Thus, factors which we run different scenarios for relate to (i) per capita consumption, (ii) productivity
(i.e. paddy yield), and (iii) the amount of dedicated ‘paddy land’. For per capita consumption, we have
two trajectories. One, the most realistic, is that this would fall from 135 kg/yr at present to 100/kg/yr
by 2030. This would be consistent with government expectations—as noted in the Food Security
Resolution of 2009. A second, less likely, scenario would feature a much slower decline in
consumption—to 120 kg/yr by 2030—perhaps due to a slowing of income growth in the economy
and thus a slower shift in the composition of the Vietnamese diet.

With regard to productivity, we have run three scenarios. The first is a ‘business as usual’ one in which
yields continue to improve at the recently (slower) pace of 1.5% between now and 2030. If this were
to occur, the average national yield would be 7.0 tons/hectare. The other two productivity scenarios
are ‘pessimistic’ since they assume a weakening from the historical trend.

Under one scenario, our ‘middle yield’ scenario, the rate of growth in yields continues to decline at a
slow pace throughout the studied period. The average yield in 2030 would be 6.3 tons/hectare. While
in the past yields tended to increase by 1 ton per hectare per decade, this projection would involve
the 1 ton increment occurring only over two decades. Some of the leading rice growing areas in the
Mekong Delta already have yields exceeding this longer term projection. Our ‘low yield’ and most
pessimistic scenario features a decelerating rate of yield growth and then actual reductions in average
yields from 2025 onward. This might occur if the actual adverse impacts from climate change were
to exceed current expectations, perhaps with more variation occurring in rainfall or temperatures and
rather unusual pest or disease problems. Under this scenario, average national yields would be 5.8
tons per hectare in 2030. This is a level of productivity which is below the current pattern for the five
or six provinces which now account for the bulk of the paddy production in the Mekong Delta. It is
thus quite a pessimistic picture and essentially assumes that near term efforts to improve irrigation
management, promote use of higher quality seed, and develop and spread the use of seed varieties
more resistant to water stresses and pests collectively fail. This scenario is also far worse than any
existing climate change models would predict. We don’t expect this to happen but it is important to
consider this very ‘worst case scenario’ to be cautious.

We thus run six scenarios in relation to selected trajectories in dedicated land use for rice. That is,
two consumption scenarios and three yield scenarios. In order to come up with an aggregated,
weighted average, result, we have assigned probabilities to these scenarios.’ The probabilities for
these specific scenarios and the overall weighting of different combinations are summarized in Table
6. Thus, the most likely scenario combines a PC consumption of 100 kgs and a future average yield
of 6.3 tons/hectare. The least likely scenario, one which we assume a 5% likelihood, is the absolute
worst case in which yields level off and then decline and per capita consumption remains higher due
to reduced economic growth.

3 These probabilities were developed based upon the views of a panel of Vietnamese experts who are closely involved in matters of rice
research, land use and water resource planning, and agricultural policy analysis.



Table 6: Scenarios and Probabilities for Productivity and
Per Capita Consumption

Yield (T/Ha), 2030

7,0 6,3 5,8
(30%) (50% (20%)
Per Capita 100 22,5% 37,5% 15,0%
Consumption (Kg/YT) (75%)
120 7.5% 12,5% 5,0%
(25%)

In summarizing the results, we first consider the expected outcome if dedicated paddy land falls further
only slightly in line with the current policy target of 3.8 million hectares. We then consider a scenario
more consistent with the proposals put forward by provincial authorities in which paddy land would
be retained on 3.6 million hectares. Following that, we consider other possible trajectories in land
use. The results are presented in tables or Figures showing projected production, consumption, and
the resulting balance (or surplus). Considerations of non-human rice consumption (i.e. use for feeds
and seed; plus additional industrial uses) have been factored into the calculations.

Scenarios under the Current Policy (Option 1)

Option 1 is to protect 3.8 million hectares of land as ‘designated paddy land’. The outcomes, in 2030,
are summarized in Table 7. With a cropping intensity rate retained at the average of the past five
years (1.8) and with no change in post-harvest losses (10% at the farm level), the expected output
would be far in excess of national food security needs, with the expected volume of surplus (and,
potentially, export) rising to nearly 9 million tons by 2030. Under some scenarios, exports would
approach or even exceed domestic consumption. Even under the worst case scenario of higher
consumption and declining yield, there would be more than 5 million tons of rice available for export.

Table 7. Food balance scenario with 3.8 million ha of paddy land,
post-harvest losses 10%
Unit: thousand tons

Scenarios 2030 performance
Paddy Output Rice Consumption Rice Export

Land4 + Yield1 + Cons1 47894 10602 11800
Land4 + Yield1 + Cons2 47894 12722 9149
Land4 + Yield2 + Cons1 43343 10602 8886
Land4 + Yield2 + Cons2 43343 12722 6765
Land4 + Yield3 + Cons1 40315 10602 7294
Land4 + Yield3 + Cons2 40315 12722 5174
Weighted Average 44103 11132 8872

Land4=3.8 million Ha. Cons1=100 kg; Cons2=120 kg; Yield1=7.0; Yield2=6.3; Yield3=5.8



It appears evident that a planning target of 3.8 million ha of paddy land is too conservative for domestic
food security purposes. Generating this level of surplus would be potentially beneficial only under
very favorable international market circumstances-which we do not anticipate longer term. Under less
than ideal market circumstances, such a level of surplus would impose very high financial costs on
Vietnamese farmers and economic costs on the country.

Scenarios under Provincial Proposals (Option 2)

Option 2 considers the land use patterns proposed by provinces. This would result in some 3.6 million
hectares being retained as dedicated paddy land. The results are summarized in Table 8. The general
finding is little different than that reported above for the retention of the current policy. That is, under
this scenario of land use, a very large surplus would result, with a weighted average outcome of a
surplus of nearly 7.7 million tons. If the most likely consumption trend takes place, the minimum level
of surplus would be more than 6 million tons. Even under the absolute worst case scenario (for which
we attribute a 5% likelihood), the available surplus would still be more than 4 million tons. Again, such
a surplus is far above that which would be necessary or prudent to ensure national food security.

Table 8. Food balance scenario with 3.6 million ha of paddy land,
post-harvest losses 10%
Unit: thousand tons

Scenarios 2030 performance

Paddy Output Rice Consumption Rice Export

Land3 + Yield1 + Cons1 45373 10602 10495
Land3 + Yield1 + Cons2 45373 12722 7844
Land3 + Yield2 + Cons1 41062 10602 7706
Land3 + Yield2 + Cons2 41062 12722 5586
Land3 + Yield3 + Cons1 38193 10602 6198
Land3 + Yield3 + Cons2 38193 12722 4078
Weighted Average 41782 11132 7671

Land3=3.6 million Ha. Cons1=100 kg; Cons2=120 kg; Yield1=7.0; Yield2=6.3; Yield3=5.8

The above picture suggests that Vietnam—due to its past successes in promoting food security and
the future changes in consumption due to broader economic and demographic changes—has very
wide latitude in adjusting its current policy (and target) for ‘rice land’ designation and restricting the
crop choices being made by farmers. Yet, how much latitude for change is there? What would need
to be the area of paddy land that would ensure national food security, perhaps with a modest surplus
of 1.5 to 2.0 million tons to mitigate against any short term, unexpected downturn in production (say,
due to a large pest outbreak or exceptional patterns of salt water intrusion in the Mekong River Delta)?
Recall earlier that the largest single decline in seasonal production from year to year, between 1990
and 2010, was 750,000 tons. A cushion of double or triple that amount —in the form of carry-over
stocks--could be considered a prudent risk management strategy.

We consider two further scenarios based upon the above trajectories for consumption and yields.
These are for the paddy land to decline over time to 3.3 million hectares and to decline to 3.0 million
hectares. We consider the results, in turn.



Scenarios under Options 3 and 4

Were the dedicated paddy land to decline over time to 3.3, the projected results would be as
summarized in Table 10. From a national food security point of view, the outcomes are acceptable
even under the worst case scenario of lower yields and higher than expected consumption. With that
combination, the surplus would be 2.4 million tons, a figure three times above any recent seasonal
drop in production. If consumption were to fall as expected, the worst case situation for yields would
still result in a surplus 4.5 million tons, more than enough for carry-over stocks plus a sizable level of
trade. Table 10 summarizes the results if the dedicated paddy land were to decline over time to 3.0
million hectares. With such plantings, the bottom line situation would depend heavily on the trajectory
of consumption. If consumption were to fall to 100 kg, then even at 3.0 million hectares, Vietnam
would have a surplus of 2.9 million tons even under the worst case productivity circumstances. Yet,
we should consider the absolute worst case scenario in which lower yields are combined with higher
consumption. With that combination, the available surplus would be only 790,000 tons. This would
match the largest recorded short-fall, yet, given broader uncertainties it would not be prudent to
consider this as a suitable target today. Based on these considerations so far, a prudent target might
be set somewhere between 3.0 and 3.3 million hectares.

Table 9. Food balance scenario with 3.3 million ha of paddy land,
post-harvest losses 10%
Unit: thousand tons
Scenarios 2030 performance
Paddy Output Rice Consumption Rice Export

Land2 + Yield1 + Cons1 41592 10602 8537
Land2 + Yield1 + Cons2 41592 12722 5887
Land2 + Yield2 + Cons1 37640 10602 5937
Land2 + Yield2 + Cons2 37640 12722 3816
Land2 + Yield3 + Cons1 35010 10602 4554
Land2 + Yield3 + Cons2 35010 12722 2434
Weighted Average 38300 11132 5870

Land2=3.3 million Ha. Cons1=100 kg; Cons2=120 kg; Yield1=7.0; Yield2=6.3; Yield3=5.8

Table 10. Food balance scenario with 3.0 million ha of paddy land,
post-harvest losses 10%
Unit: thousand tons

Scenarios 2030 performance

Paddy Output Rice Consumption Rice Export

Land1 + Yield1 + Cons1 37811 10602 6579
Land1 + Yield1 + Cons2 37811 12722 3929
Land1 + Yield2 + Cons1 34218 10602 4167
Land1 + Yield2 + Cons2 34218 12722 2047
Land1 + Yield3 + Cons1 31828 10602 2911
Land1 + Yield3 + Cons2 31828 12722 790

Weighted Average 34818 11132 4070

Land1=3.0 million Ha. Cons1=100 kg; Cons2=120 kg; Yield1=7.0; Yield2=6.3; Yield3=5.8



All the calculations thus far have assumed no change in post-harvest losses at the farm level. Yet, an
array of measures are currently being promoted to reduce such physical losses. Let’s consider if they
were successful, at least on a modest basis. Let's assume that post-harvest losses could be reduced
to a 7% level. The impacts would not be frivial. Table 11 summarizes what the new outcomes would
be in relation to a paddy land retention of 3.0 and 3.3 million hectares. With this improvement in PH
management, the available surplus—even under the worst case scenario for yields and consumption
would be 1.4 million tons for 3.0 million hectares and 3.1 million tons for 3.3 million hectares. A paddy
land retention of 3.0 million hectares does not look so precarious when the current policy of promoting
improved PH management is factored in.

Table 11. Food balance scenario with 3.0 and 3.3 million ha of paddy land,
post-harvest
Unit: thousand tons

Scenarios 2030 performance

Paddy Output Rice Consumption Rice Export

Land1 + Yield1 + Cons1 37811 10602 6774
Land1 + Yield1 + Cons2 37811 12722 4654
Land1 + Yield2 + Cons1 34218 10602 4823
Land1 + Yield2 + Cons2 34218 12722 2703
Land1 + Yield3 + Cons1 31828 10602 3521
Land1 + Yield3 + Cons2 31828 12722 1401
Weighted Average 34818 11132 4618
Land2 + Yield1 + Cons1 41592 10602 8805
Land2 + Yield1 + Cons2 41592 12722 6684
Land2 + Yield2 + Cons1 37640 10602 6658
Land2 + Yield2 + Cons2 37640 12722 4538
Land2 + Yield3 + Cons1 35010 10602 5226
Land2 + Yield3 + Cons2 35010 12722 3105
Weighted Average 38300 11132 6486

Just to provide another perspective on the wide latitude for policy reform, see Figure 5 below. Here,
our core assumptions are that consumption will fall to 100 kg/pc/yr and that post-harvest losses will
fall to 7%. We fully expect both of these to occur, the former due to broader economic growth, the
latter due to the expected efficacy of current programs and investments. In the figure we consider
what would be the rice surplus under our two pessimistic assumptions. The bars represent the results
with the ‘middle yield’ most likely scenario. The line represents the results for the ‘low yield’ scenario.

Under these assumptions the ‘prudent surplus’ (i.e. 2 million tons of carry over stock) is reached under
the ‘middle yield’ scenario at only 2.6 million hectares under dedicated paddy production. Under the
‘low yield’ scenario this prudent surplus is obtained at just over 2.7 million hectares. Hence, when we
refer to adjusting the planning target from the current 3.8 million hectares to somewhere in the range
of 3.0 to 3.3 million hectares, this is done with consideration of a very large cushion in the face of
uncertainty.



Rice surplus for different land scenarios by 2030
PcC= 100kg; PhL=7%
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In relation to national food security, past policies to promote rice production and to ‘protect’ rice lands
from conversion to alternative uses have been highly successful, having met or exceeded most official
targets. In some ways, the policies and investments have proven to be ‘too’ successful, with Vietham’s
rice output far ‘overshooting’ national needs and with most of the incremental production over the
past decade being channeled abroad. The efficiency of and distribution of benefits of those exports
are not considered here.

What we’ve considered here is simply whether Vietnam will have enough rice to feed its growing
population in the future. This is an area of concern to policy-makers, despite the country’s past
success in this area and despite the much more ambitious development objectives which have been
laid down for this, now, middle-income country. When considering the time frame of the next two
decades, the answer to this question about adequate rice availability is ‘yes’ under any reasonable
scenario, including some quite pessimistic ones. This quantification of various variables and their
aggregation into a set of broad scenarios, points to a rather large room for maneuver in the adjustment
of government land policies and land use plans. There are potentially large welfare gains—at farmer,
regional, and national levels—which would follow from a revised or more flexible rice land policy.

This does not mean that Vietham has completely solved all its food security problems. There remain
population groups who are either chronically food insecure or face temporary food accessibility
problems. The solutions to these problems and a broader issue of still high rates of child malnutrition
must be tackled on a multi-sectoral basis and now have little or nothing to do with how large Vietnam’s



national rice surplus is. These persistent issues of household food insecurity and malnutrition would
be little impacted if Vietham were now to produce five million more or five million less tons of rice.
The fundamental problems relate to maternal health, access to clean water, incidence of disease,
poverty, and nutritional imbalances. In most cases, ‘more rice’ wouldn’t be the answer.

Policy makers are appropriately concerned about the prospects of haphazard and poorly monitored
conversions of rice land for all kinds of alternative uses. On the outskirts of cities there are growing
pressures to convert agricultural land for industrial and urban uses. The government is trying to
encourage some such conversions—where there are solid economic justifications and where more
profitable investments on such land are clearly defined. Still, government is cautious in initiating or
granting approvals for such conversions because it is irreversible. Paddy land converted for use as
an industrial park is forever lost to agriculture. The government should continue to closely monitor
and indeed restrict these types of land conversions, while making sure that farmers who (voluntarily
or involuntarily) are involved in these transactions are properly remunerated.

But, when it comes to proposed conversions of paddy land for alternative forms of agriculture, it is
recommended that government adopt a more positive and supportive stance. Some continued
administrative controls might be warranted in the short-to medium term for proposed conversions
from paddy cultivation to perennial (tree) crop production and/or pasture land for livestock feeding.
While not completely irreversible, this is almost certainly a ‘one-way’ step given the investments
required, the gestation period for production, and the likelihood that the tree crops would remain in
place for many years, if not decades. Nevertheless, government should support such conversions in
areas where rice growing conditions are not optimal, and where the proposed perennial crops (or
pasture crops) have been demonstrated to be productive and profitable. Policies and programs should
be refined to support the successful adoption of those crops as part of a broader strategy of agro-
industrial development.

In other locations, successful models of rice/fish or rice shrimp rotations have been developed over
the past decade. Government should strongly encourage these production systems as they have
been shown to generate higher profits for farmers and also help in managing environmental, pest,
and disease issues. In areas experiencing regular salt water intrusion, rather than erecting expensive
structures to force back nature, the policy approach could be to assist more farmers to shift over from
rice cultivation to brackish water shrimp cultivation or to alternative crops which are more tolerant of
salt water. Farmers should choose suitable alternatives for themselves based upon their financial
capabilities, skills, and other considerations. Such locations cannot remain specialized rice growing
areas longer term. The financial costs—to farmers and to government—of trying to ‘protect’ those
rice lands would be enormous. Support programs tailored to these locations could be refined.

Given the wide latitude for medium-term reform, planners could define the most important rice growing
‘belts’ in the country, based upon agro-ecological conditions, availability of reliable irrigation water,
and lower risk of climate change impacts. The focus on 'protecting' rice lands could concentrate in
these locales. Planners would define the most suitable 3.0 or 3.3 million hectares for planning
purposes. For larger growers within these ‘core areas’ specialized rice production would be supported
through further public investment in infrastructure and through facilitation of partnerships involving
farmer groups and rice milling/trading companies. Even within these ‘core areas’ some support for
agricultural diversification is needed, especially among smaller farmers whose very small holdings
no longer enable them to earn a livelihood strictly from rice. These farmers would be supported to
apply rotations between rice and other annual crops, including vegetables.

In all areas outside of the ‘core rice belts’, diversified agricultural production and non-farm employment
would be promoted. Land use planning would be open or flexible, with local decision-making. This
may require some collective decisions about cropping patterns when irrigation water management
must be adapted. Few farmers are expected to abandon rice cultivation altogether because they are



most familiar with this crop and will still want to produce certain volumes for own household needs.
Yet, many farmers may want to further diversify their agricultural activities and should be supported
in doing so. These ‘diversified farming’ areas should not be discriminated against in the allocations
of public investment or other budgetary resources since the range of crops and livestock products
produced will be valuable to the country and Vietnamese consumers. In Vietham’s mountainous area,
the diversification of food sources and overall livelihoods is especially important, given exposure to
weather-related risks and less developed food markets.

Over time, government should move away from administrative controls on agricultural land use. In a
rapidly growing economy, farmers who cannot earn a reasonable livelihood from agriculture will either
abandon it or scale back their investment and effort in it over time. If improvements can be made in
the rice value chain, then there will be remunerative opportunities for many farmers who choose to
remain producing rice. Vietnamese farmers have shown time and again their ability and willingness
to respond to favorable market conditions. Just recently, in the aftermath of the 2008 food price spikes,
Vietnamese farmers substantially increased their plantings of paddy, reversing a decade long trend
of declining plantings.

Still the reforms could take place in stages. For the coming years, the effort to ‘protect rice lands’
could take on a more narrow focus, covering perhaps 3.0 to 3.3 million hectares rather than 3.8 million
hectares. Trends in productivity, consumption, and other factors could be monitored closely with an
eye toward incrementally introducing greater flexibilities over time. There are many reasons why
farmers will continue to grow rice longer term and many constraints—financial, technical and related
to risk—why the adjustment from specialized rice production to alternative production patterns will
take an extended period of time. Government should strongly encourage agricultural diversification,
while simultaneously supporting the modernization of the rice value chain, especially in its links to
farmers in what would be defined as the ‘core rice belts’. The latter would include efforts to promote
vertical diversification—supporting farmers—through associations or cooperatives-- to participate in
rice drying, storage, and perhaps other functions to improve efficiencies and capture more of the
value added.

Otherwise, the government’s role in supporting food security can increasingly shift to support the
livelihoods and coping strategies of vulnerable households and address the multiple factors which
contribute to still high rates of child malnutrition—including in locations which feature very large rice
surpluses. A broader array of policy, technical and financial instruments can be employed to address
these challenges.



Vietnam will be impacted by climate change and this will have a diverse and complex range of
consequences. The country’s weather is already changing. According to MONRE, over the past fifty
years, the average temperature in Vietnam has risen 0.5-0.7 degrees Celsius, with the increase being
more pronounced in the north than in the south of the country. Over the same period, annual precipitation
has decreased slightly in the north and increased slightly in the south. Consistent with global patterns,
sea level rise (SLR) in Vietnam has averaged about 3 millimeters per year over the last 15 years.

A wide range of global climate change model scenarios have been developed by the
Intergovernmental Panel on Climate Change and various institutes. When downscaled to Vietnam,
these different models project quite varied predictions about average future temperatures and
precipitation for the country as well as for different regions. The GoV'’s current ‘official’ scenario—
developed by MONRE—projects average annual temperature increases over the 2016 to 2045 period
(2030 mid-point) ranging from 0.50 degrees in the Central Highlands to 0.85 degrees in the North
Central Coast. For the Mekong Delta, the expected average temperature change over this period is
0.62 degrees, which is very similar to the pattern already experienced over the 1978 to 2007 period.
Expected changes in annual precipitation levels range from +0.1% in the Central Highlands to +2.2%
in the North Central Coast. For the Mekong Delta, annual precipitation is expected to increase by
0.9% per annum, between 2016 and 2045, this being a fraction greater than the recent historical
period. According to the MONRE scenario, sea level rise in Vietnam will be 12 cm by 2020, 17 cm by
2030, and 30 cm by 2050.

For Vietnamese agriculture and, specifically, rice production, the possible impacts of climate change
are varied. These could include changes in the average annual level and seasonal distribution of
temperature and precipitation, changes in extreme weather events, alterations in the incidence of
various pests and diseases, changes in the incidence of saline water intrusion, and wider impacts on
hydrological systems which could affect seasonal and other flood patterns. Hence, both rain-fed and
irrigation crop production could be affected. At this stage, there is a wide degree of uncertainty about
how different scenarios will play out and interact with adaptive measures that farmers, communities,
scientists, and water resource managers will adopt. Given this uncertainty, the best course of action
is likely to focus near-term efforts on ‘no regrets’ types of measures—that is, measures that will have
beneficial impacts and help to reduce production risks regardless of the particular trajectory which
future climate change takes.®

Examples of ‘no regrets’ types of measures include rehabilitation and improved maintenance of
existing water resources infrastructure, systems to improve water use metering and efficiency,
investments in varietal and agronomic research, and strengthening farmer awareness and application
of risk management practices. Additional investment in large physical infrastructure may be needed,
especially to deal with very long term threats posed by climate change, yet these should generally be
deferred as long as possible to take advantage of the improved understanding of climate change
impacts over time, and, possibly, the emergence of alternative, less expensive and/or more
environment-friendly technologies or approaches. In addition to avoiding some possible mistakes,
another advantage of deferring such expensive investments is that Vietnam will be a more wealthy
country in the future and better able to absorb these costs without having to take resources away
from other pressing needs (e.g. upgrading education and health systems).

Scenarios are typically run comparing outcomes ‘with’ and ‘without’ adaptation measures."” For example,
under the MONRE scenarios, IFPRI has estimated that national level rice yields would be 4.3% lower

6 See “Climate-Resilient Development in Vietnam: Strategic Directions for the World Bank”. Sustainable Development Department, 2011

7 Analysis is this field continues to evolve with refinements in broad impact analysis and then drilling down to examine the specific prospective
impacts for particular regions and crops. For example, two publications release in 2010 and involving overlapping work teams, report somewhat
different estimates for expected climate change impacts on Vietnamese and Mekong Delta rice production. That work did not take into account
distinctive rice production patterns within the Mekong Delta and thus the prospective impact of SLR, salt water intrusion, and flood inundation in
the core growing zone vs. supplementary growing areas. See Economics of Adaptation to Climate Change, World Bank, and Impacts of Climate
Change on Agriculture and Policy Options for Adaptation: The Case of Vietnam by Yu et al., IFPRI Discussion Paper 01015.



over the 2016-2045 period than would have been the case in the absence of climate change. For the
Mekong Delta, the reduction from the ‘business as usual’ scenario is projected to be 4.2%. Yet, certain
adaptation measures, including improvements in irrigation management and soil fertility management,
could compensate for half of more of this reduction (IFPRI 2010). Two of the three scenarios used in
this Policy Note are much more ‘pessimistic’ than what would follow from the official MONRE scenarios
for temperature and precipitation change. For our medium scenario, we assume a 10% yield deviation
from the ‘business as usual’, while our low case assumes a 17% yield deviation. These very pessimistic
scenarios for the upcoming two decades double or triple the expected adverse impacts of climate
change in order to provide an extra margin of safety or caution in our analysis.

There is widespread concern about the implications for Vietnam of long-term sea level rise. Indeed,
MONRE has estimated that the SLR facing Vietnam could be as high as 75 to 100 cm by 2100
(compared with the 1980 to 1999 period). That long-term picture presents a frightening picture for
many of Viethnam’s coastal areas and is leading to discussions about the need for a complex system
of sea dykes, sea walls, and mangrove forests to protect these coastal areas. However, the pace of
sea level rise is expected to be gradual. By 2050, SLR is expected to be approximately 30 cm above
current levels. Longer term scenarios are less certain but more worrisome.

It is not obvious how to factor in long-term considerations of possible sea level rise into nearer term
food security strategies. There are simply too many uncertainties and too many factors to consider.
The time horizon for current and near term food security strategy should probably only be the
expectations over the coming two decades or so. According to official estimates, only moderate
amounts of rice growing areas are expected to be impacted by sea level rise and/or saline water
intrusion over this period. For example, the incremental area in the Mekong Delta expected to
experience salinity levels of 4.0 g/l or above between now and 2030 is only 25,000 hectares, with
little of the affected area being core rice producing districts. The area expected to experience
occasional flood inundation exceeding 0.5 meters could be larger, at some 261,000 hectares, if no
adaptation measures are taken. Again, much of this would occur in coastal and nearby areas which
have already been experiencing stagnant or declining rice production for years. Somewhat wider
areas would be impacted by 2050, if suitable adaptation measures are not taken. For example, an
additional 57,000 hectares of land could be affected by salinity intrusion and an additional 170,000
hectares of land could experience occasional flood inundation exceeding 0.5 meters.®

Of course, a range of adaptation measures can and should be taken, covering water resources
management, technological change, adjustments in farming practices, and, perhaps, shifts in land
and water use patterns. Agriculture in the Mekong Delta has been possible—and has performed
exceedingly well—over an extended period of time as a result of constant adaptation. There is no
reason to expect this tendency for adaptation to suddenly stop. The risks to farmers could well
increase in the face of climate change and this will necessitate improved knowledge and more flexible
and diversified farming systems. Research is on-going to develop and spread improved rice varieties
which are both saline- and flood inundation-tolerant. And, various proposals are being developed for
modified flood and water management structures and arrangements.

While the impacts of climate change on rice production over the next two decades is not, presently,
expected to be very severe, there could well be near term threats posed by upstream developments
on the Mekong River, especially proposed hydropower dams on the main part of the river in Laos
and Cambodia.™ If undertaken, these investments could substantially alter the flow and flood pattern
of the river as well as the downstream sediment flow. Shifts in the river flow could either benefit or
harm Mekong Delta agriculture, depending upon how the water resources are managed. Reduced
sediment flows would almost certainly have negative impacts on downstream soil fertility and fisheries.
Unlike salinity intrusion, which is expected to mostly impact areas which have already converted from
specialized rice production to alternative forms of agriculture and, especially, aquaculture, the
upstream developments could directly impact rice production in the core producing areas of the
Mekong Delta, including the Long Xuyen Quadrangle area. This calls for close collaboration among
the countries of the Greater Mekong Delta Region to better understand the prospective impacts of
proposed investments on the hydrology and biology of the river, and to impact the potential adverse
impacts of those investments which do take place.

8 The IFPRI report does not distinguish between levels of salinity intrusion. Land which may experience any level of additional salinity is reported
there as potentially ‘lost’ to paddy production. This exaggerates the potential impact on rice since rice can tolerate moderate levels of salinity
and yield reductions occur in increments over a spectrum or rising salinity levels. Further work on this topic is warranted.

9 See Strategic Environmental Assessment of Hydropower on the Mekong Mainstream, Final Report. International Centre for Environmental
Management. Prepared for Mekong River Commission. October 2010.
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The Mekong Delta has long been a major producing area for Vietnamese rice. It now accounts for
more than half of national production and accounted for most of the growth in that production over
the past decade. While this has given the Mekong Delta the reputation as Vietnam’s ‘rice bowl'—
critical for national food security—uvirtually all of its incremental production (and now 70% of its output)
has been channeled into exports. With Vietham’s rice export trade mostly servicing the low price
market segment, and with shortcomings in efficiency and coordination within the export supply chain,
the surging export trade has not translated into wealth among Mekong Delta farmers. The paper
examines the evolving dynamics in rice production and economics in the Mekong Delta, pertinent
features of the structure and performance of the rice value chain, and the challenges and opportunities
associated both with improving efficiencies and profitability for rice and with promoting a more
balanced pattern of rural development within the region.

Vietnam has experienced very large and sustained growth in rice production over the past quarter
century. This was achieved through land productivity gains and the increased intensification of
production. National rice production essentially doubled between 1990 and 2010, even though the
‘rice land’ area experienced little change. During this period, Vietham moved from being a food
insecure country to being a very large exporter of food. It currently accounts for more than 20 percent
of world rice exports. From the mid-1980s to the early to mid-2000s, improvements in rice productivity
and increased rice output also played very important roles in reducing the incidence of poverty and
malnutrition in Vietnam.

The Mekong Delta region has long been a major producing area for Vietnamese rice, with its relative
importance enhanced with the efforts in the late 19th Century and early 20th Century to improve
seasonal flood management through an intricate series of canals and other water resources
infrastructure. While rice production in the MKD stagnated in the 1960s and 1970s—due to war and
the subsequent weak incentives associated with collectivized agriculture—since the introduction of
the Doi Moi reforms in the late 1980s, the MKD has resumed its critical place in the national rice
supply. The share of the region in national output has risen from 49% in 1990 to 51% in 2000 to 53%
in 2009. Over the past decade, the MKD accounted for approximately two-thirds of the total country-
wide expansion in rice production.?°

While the MKD’s rising share of national rice output has given it the reputation of playing a growing role
in national food security—i.e. the “rice bowl!”, this is not technically true, at least in recent years. Although
still the most important food staple for most Vietnamese, the role of rice in the Vietnamese diet is
contracting, as rising incomes and changing consumer preferences are leading to increased
consumption of fish, livestock products, fruits and vegetables and a range of other products.?! The share
of rice in dietary energy supply has fallen from a peak of 75% in the mid to late 1980s to about 55%
recently. The share of rice in dietary protein supply fell from 63% in 1990 to 45% in 2007.?2 The share
of rice in average household expenditures is declining and has fallen by half since the mid-1990s.%

8 Vietnam’s second most important rice growing region, the Red River Delta, has experienced no growth in output during the past five
years, in part due to the continued conversion of agricultural land to industrial and urban uses.

8 In some parts of the country, especially the highland areas, secondary food crops such as maize, cassava, and sweet potatoes play a
very important role in household food security.

8 FAOSTAT. Both per capita and total rice consumption in Vietnam are now declining and, assuming continued growth in per capita
incomes, this trend will likely continue for about two decades until consumption levels off.

8 From about 17% in 1996 to less than 8% in 2010.



Another factor is that over the past decade, the bulk of the MKD’s expanded rice production has been
exported. The region accounts for 95 percent or more of Vietnam'’s rice exports. Between 2000 and
2009, Vietnam’s rice export volume increased from 3.48 million tons to 6.05 million tons. This increase
precisely matches the growth in MKD rice production over this period from 10.85 million tons to 13.31
million tons.?* Figure 1 illustrates the very close correlation between MKD paddy production and
national rice exports over the past decade. The only major deviation was in 2008 with this being
attributable to the mid-year restrictions placed on exports in the midst of the “food price crisis”.

In the early part of the 2000’s, about 40% of the MKD'’s rice output was exported. During the past two
years, this share was between 65 and 70 percent.?® This is a dramatic change. One could argue that
Vietnam was ‘too successful’ in expanding its MKD rice surplus over the past decade and this ‘forced’
the country to export ever-growing volumes of this relatively low value commodity. To use an
expression sometimes applied in macroeconomics, Vietnam may have “overshot” its food security
goals with the policies which it has applied.

The role of MKD rice in food security has thus grown internationally, rather than nationally over the
past decade. This is even more evident when one considers that a large and growing proportion of
the export trade was carried out on the basis of government-to-government transactions with the
shipped rice frequently being distributed through safety net or other concessional government
programs in the Philippines, Indonesia, Cuba, and elsewhere. In recent years, the quantities of MKD
rice distributed (abroad) through such public distribution channels—some 2.5 to 3.0 million tons per
annum-- was far greater than the amount of MKD rice sold or otherwise distributed domestically
outside of the MKD and the nearby HCMC metropolitan area.

Figure 1: Rising MKD Output = Rising Exports (000 Tons)
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2 Taking into account a milling rate of 65% from paddy to milled rice.
25 The Consortium’s value chain study found that 93% of the paddy produced by MKD farmers and not used for seed or feed was sold in
2009. Of this, 73% was eventually exported as rice and 27% sold domestically.



Thus, the expanding surplus of MKD rice production has progressively been channeled to exports,
both through government-to-government transactions and via commercial channels. The MKD rice
sector is now almost entirely commercialized, with only about 7% of the region’s paddy production
being held by farmers for own consumption.?® Yet, government support and administrative measures
related to MKD rice production and trade still continue to be premised primarily on national food
security considerations. The orientation and approaches used by government do not seem to have
fully caught up with the changing circumstances—in the structure of production, in the commodity
flows, and in the role which rice is now playing in the livelihoods of MKD households.

The connection between MKD rice production and national food security is now reduced and is
changing in character. The diversification of the Vietnamese diet is an important factor. It could be
argued that over the past decade, the contribution of the MKD in enhancing the national food supply
and (especially) nutrition has occurred more through its expanded output of fish and fruit, than its
additional rice output. While a significant share of these products are also exported, domestic sales
of MKD fish and fruit products continue to grow rapidly while that for rice does not. Still, the MKD
contributes very positively to what is referred to as the ‘national rice balance’, which takes into account
rice availability and consumption and additional uses (i.e. feeds, seed, industrial use) (Table 1).2
Rice from the MKD also services the nearby Southeast and Central Highland regions which are,
respectively, Vietnam’s leading industrial and perennial crop areas.

Table 1: Vietham’s Rice Balance by Region, 2009

Paddy production Rice Available Rice Requirement Rice Balance Index of

(Mill Tons) (Mill Tons) (Mill Tons) (Mill Tons) Sufficiency
Whole country 39,08 21,13 13,54 7,59 1,59
Mek Delta 20,52 11,07 3,33 7,74 3,33
RRD 6,64 3,75 2,99 0,76 1,25
N/S Central 6,25 3,38 2,86 0,52 1,18
NE/NW 3,05 1,65 1,64 0,01 1,01
CH 0,99 0,54 0,74 -0,20 0,72
SE 1,33 0,72 1,97 -1,25 0,37

Source: Authors’ Calculations based on GSO data and Authors’ consumption estimates

2 |n addition to their use of paddy for seed or feed.
27 See Policy Note #1 on the national rice balance and likely scenarios for the future.



In recent years or over a more extended period, the government has applied a broad range of policy
and program tools to promote (or otherwise influence) MKD rice, based chiefly upon food security
considerations. These have included administrative restrictions on land uses (and their conversions),
rice land and paddy production targets, physical investments and management practices to ensure
ample irrigation water (and flood control) for paddy production, plant varietal research and foundation
seed production, subsidies and technical support for mechanization, tax concessions,
financing/subsidies for public investment in rice storage capacity, the accumulation and management
of strategic and other reserves by state entities, direct state trading operations, subsidized financing
of state enterprise paddy/rice purchases, announced ‘floor’ prices for paddy purchases, G2G export
transactions, and targets or managed limits on annual rice exports.

Vietnam’s enormous food security achievements over the past two decades have provided the basis
for re-visiting the country’s food security goals and strategies. Indeed, Resolution 63 (in 2009)
embraced a much broader concept of food security than the traditional focus on food availability—
highlighting concerns and goals related to food accessibility/affordability, child malnutrition, food safety,
and a more nutritionally balanced diet. There remain segments of the Vietnamese population which
are vulnerable to either chronic or temporary food insecurity. And, despite enormous gains over time,
child malnutrition remains unacceptably high at 18.9% nationally and at 18.7% in the food-abundant
Mekong Delta. Addressing this broader set of food insecurity and malnutrition challenges calls for a
multi-sectoral approach—covering nutrition, livelihoods development, social protection, and
agriculture—and extending well beyond considerations of rice supply and consumption.

With regard to MKD rice, there is evidently a need to more clearly distinguish between social/public
objectives, on the one hand, and economic/commercial objectives, on the other. In many respects
the two have been co-mingled, bringing about certain results or trends which fall well below both
public policy goals and private aspirations. Despite the very impressive expansion in MKD rice
production and rice exports over the past decade, the benefits to MKD farmers and to Viethamese
consumers appear to have been modest. Few MKD rice growers have become wealthy and most
can no longer rely upon rice as the basis of their household’s livelihood. Vietnamese consumers
want reasonably priced but, also, increasingly, better quality rice (and other foods). A growing
proportion of the high quality rice now sold in Vietnam is imported, as the domestic value is not
sufficiently quality-oriented.

The MKD rice system was extraordinarily successful in meeting the basic needs of producers and
consumers in the past. It seems to now face considerable challenges in meeting the current and
future aspirations of producers (for a higher standard of living) and the preferences of consumers (for
safer, higher quality food). Its past success is no guarantee of future success. A ‘business as usual’
approach almost certainly will not realize the sector’s future potential.

There is an evident need to re-visit the concept of the MKD “rice bow!” (Figure 2). Rather than
considering the region’s white grained bounty as primarily a source of national food energy, rice
production and the rice value chain in the MKD should be seen as an integral part the country’s and
the region’s strategies for modernization, industrial development, sustainable development, and
promotion of New Rural Areas. The MKD will continue to be a successful “rice bow!” if and only if rice
can play an important role in broad-based, sustainable growth. This is fully consistent with the Tam
Nong strategy for agricultural and rural development.



Figure 2: The New Rice Bowl: Balanced Growth in the Mekong Delta

Broad-Based
Growth

In relation to MKD rice, social or public objectives could well relate to household food security, social
stability, consumer price stability, environmental protection, and, even, Vietnam’s foreign relations.
Economic/commercial objectives would relate to farmer economic welfare, resource use efficiency,
supply chain efficiency, trade development, domestic market development, and international
competitiveness. The efficacy of recent policies and programs of government seem to be strong
results in some of these areas, including social stability, improved foreign relations, and trade
development. In most of the other areas, progress has lagged. The rice value chain is not efficient
and certain aspects of production are not sustainable. The basis for the sector’s past
competitiveness—very low cost—is unlikely to remain the case in the future with rising labor costs,
rising farmer livelihood aspirations, and growing competition for land and (fresh) water resources.

Recently completed research involving the World Bank, a consortium of Vietnamese institutions, and
other partners highlights both the need and broad scope for modernizing and encouraging investment
within the MKD rice value chain. It also points to opportunities for promoting an even more vibrant
rural and regional economy with the MKD in which rice production and value chain linkages are part
of an ever more flexible and diversified agricultural and agro-industrial sector. The Government of
Vietnam, through its central, provincial, local, and technical agencies has very important roles in
supporting and facilitating these processes. The appropriate mix of instruments will, nevertheless,
differ from that which were successfully applied during earlier stages of development within the region
and within the rice sector. In the coming years there is an evident need for clearer distinctions between
social and commercial objectives, with the government retaining if not enhancing its role and focus
on the former, while reverting to more of a facilitative role for the latter.

This Policy Note is divided into two main sections. The first section makes observations about and
draws policy and program implications from changing patterns in the structure and performance of
MKOD rice production and the underlying economics of that production for farmers. The second section
draws attention to the underdeveloped state of the MKD rice value chain, considers ways in which it
subtracts as well as adds value, and considers policy and program options to support the
modernization of the chain and an improved position of farmers therein.



Expansion and Concentration

Figure 3 illustrates the long-term and virtually steady progression of MKD paddy production and
productivity. These advances occurred on the basis of long and sustained investments in irrigation
canals and other water resources infrastructure, and in agricultural research and advisory services,
as well as an enormous amount of hard work by farming households. Despite frequent, localized
problems with flood inundation, salt water intrusion, drought, and/or outbreaks of pests and diseases,
the overall regional pattern of output expansion is remarkably robust. Over the past fifteen years,
relatively modest year-to-year reductions in MKD output occurred only twice, between 2000 and 2001
and then again between 2005 and 2006.

Figure 3: MKD Paddy Prodution and AverageYields, 1995 — 2009
Avarage Yields, 1995-2009
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Source: GSO statistics

The MKD farm land dedicated to rice production has actually been declining over the long term.
Such land totaled 2.238 million hectares in 1980. Thirty years later—in 2010—in was 1.929 million
hectares, some 309,000 hectares (or 14%) less. However, the sown area for paddy has continued
to expand. Historically, in most parts of the Delta only one rice crop was grown. Yet, with the
successful development of shorter season growing varieties and with improved flood and water
management measures, an intensification of production has occurred, first involving the shift from
single to double cropping, and, more recently, to the development of triple cropping in suitable agro-
ecological areas. Over time, the single cropped areas (typically in the coastal zones) have become
less and less important. And, while the triple cropped areas accounted for only 18% of the region’s
plantings in 2000, a decade later they accounted for 39% (and probably close to half of the total
output, given their higher relative yields). This change in the composition of the MKD ‘rice land’ is
illustrated in Table 2.



Table 2: Changing Structure of Rice Cultivation in the MKD

1980 1990 2000 2010
Single Crop 1.572.800 887.277 431.389 342.250
Double Crop 642.500 1.154.046 1.398.062 1.057.366
Triple Crop 23.000 50.237 237.310 529.270
Total Rice Land 2.238.300 2.091.560 2.066.761 1.928.886
Total Sown Area 2.926.800 3.346.080 3.939.443 4.044.792
Cropping Intensity 1,31 1,60 1,91 2,10

Source: Calculations by NIAPP

Due to varying agro-ecological and hydrological conditions, wide differences exist in the productivity
of rice cultivation in different growing seasons. The most productive season is the Winter — Spring
season, for which average yields have approached 6.5 tons/hectare in recent years. In recent years,
the W-S crop has accounted for just under 50% of the annual paddy production of the MKD and is
the primary source of rice sold as exports. The second most important season is the Summer-Autumn
season. This is frequently impacted by extended periods of flood inundation. Average regional yields
have been about 4.7 tons/hectare in recent years. The Autumn-Winter crop now accounts for less
than 10% of the annual MKD output. In recent years, average yields for this season have topped out
at 4 tons/hectare.

While rice has traditionally been grown in almost all parts of the MKD, with changing land use patterns
and on the basis of irrigation and other infrastructure, certain areas within the Delta have, over time,
emerged as the dominant and more reliable producers of paddy. As illustrated in Figures 5 and 6
below, virtually all of the growth in plantings and output since the mid-1990s has occurred in the so-
called ‘high flooding’ zone, constituting the provinces of An Giang, Kien Giang, Long An, and Dong
Thap. Paddy production is more or less unchanged in both the coastal zone—where aquaculture has
expanded rapidly—and a so-called ‘fresh water’ zone embracing a set of provinces in which
horticultural and other mixed agricultural production has expanded.

Figure 4: MKD Average Yields Per Crop Season( Tons/ Ha)
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Over the past decade, An Giang and Kien Giang provinces have each individually accounted for about
30% of the growth in MKD paddy production, while Dong Thap and Long An provinces, together with
a few districts in a couple other provinces, accounted for the remaining growth. A “core rice belt” has
thus emerged featuring much higher rates of productivity. A core set of some 30 districts—in and
neighboring to the so-called Long Xuyen Quadrangle-- now account for more than half of the region’s
production, a large majority of its larger surplus growers, and all but a small share of the rice destined
for export. Average annual yields for this ‘core rice belt’ exceed 6 tons per hectare versus typical
patterns of 4 to 4.5 tons/hectare elsewhere in the MKD. This ‘core rice belt’ involves double or triple
cropping per year so that the amount of paddy produced on farms in these areas is in the order of
three to four times that of the coastal or mixed farming areas on an annual basis. Future efforts to
enhance the productivity and sustainability of rice production and modernize the rice value chain
should concentrate in this ‘core rice belt’. Efforts elsewhere should focus on promoting more
diversified agriculture and agro-industry.

Despite being designated as Vietnam’s ‘rice bowl’, and despite a very high proportion of agricultural
land still devoted to rice cultivation with the MKD , a smaller proportion of MKD’s farmers are engaged
in rice cultivation than is the case in several other regions in the country. For example, according to
the Agricultural Census of 2006, only 68% of households using agricultural land in the MKD grew
paddy. The comparative proportions in the Red River Delta and North Central Coast regions were
94% and 87%, respectively.
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Figure 5: Paddy Sown Area by MKD Agro-Ecological Zone
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Figure 6: Paddy Output by MKD Agro-Ecological Zone
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The structure of rice cultivation in the MKD differs markedly from that in most parts of the country.
This relates not only to the greater prominence of double and triple season cropping, but also the
size of many rice growing farms. For the region as a whole, the average rice growing area, at 1.29,
is substantially larger than that in other regions, with the national average being only 0.44 ha. Figure
7 contrasts the production structure among paddy growers in the MKD versus that in the Red River
Delta and nation-wide. Nation-wide, some 47% of growers have rice plots of less than 0.2 hectares
with this proportion being over 63% in the Red River Delta. Less than 8% percent of MKD rice
growers have such small plots. Nationally, less than 3% of rice growers have more than 2 hectares
under cultivation; this share is 14% in the Mekong Delta. While the Mekong Delta accounts for only
16% percent of the total number of rice growers nation-wide, it accounts for 55% and 89% of those
national rice growers with between 0.5 and 2.0 hectares and more than 2.0 hectares, respectively.

Figure 7 : Proportion of paddy Growers by Land Size Used (2006; Ha,)
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Source: Vietnam Agricultural Census, 2006

If there ever was a ‘typical’ MKD rice grower, it is increasingly difficult to define this actor today.
According to results from the VHLSS, the majority of MKD’s 1.46 million rice growers are now net
buyers of rice, in financial terms if not also in terms of physical volumes. Most ‘smaller’ growers—
which in the MKD can be defined as below 1.25 hectares-- rely upon rice for only a small (and
evidently, declining) share of household income (see next section). Smaller growers tend to rely
primarily on household labor, are less inclined to use certified seed, have had lower adoption rates
of sustainable practices, and utilize little mechanization.

A combination of multiple cropping patterns in some areas and the presence of a cadre of medium
and larger growers have resulted in a trend toward an increasing concentration in the commercial
(net surplus) position among MKD rice growers (Table 3). Twenty percent of growers (circa 300,000
households) account for nearly two-thirds of the marketed surplus. Their average agricultural land is
2.74 hectares. While the average landholding for this group did not increase from 2004 to 2008, their
share of the marketed surplus grew substantially, suggesting that the biggest productivity gains have
been concentrated among these farmers. In all likelihood, the vast majority of these farmers operate
in the core 25-30 districts noted above.

This trend toward concentration is likely to continue. As we will illustrate below, only a small proportion
of growers—generally the larger growers—can earn a reasonably good livelihood on the basis of



specialized rice production. Under favorable market conditions, these growers will likely continue to
invest and expand their rice production. Most other growers will likely continue to grow some rice, yet
seek to further diversify their farming and non-farm sources of income. This growing concentration of
the marketed surplus creates an enormous opportunity for more targeted production and value chain
support measures. Efforts to modernize production and the interface between producers and the
value chain can primarily focus on this core set of 300,000 to 400,000 growers whose scale of
operations are amenable to cost effectively utilizing available technologies for mechanized harvesting
and paddy drying and, when grouped together, can provide a reasonable volume of dedicated supply
under a coordinated value chain initiative (see below).

Table 3: MKD Farmer Concentration in Net Surplus

2004 2008
Quintile Ave. Agri Land (Ha)  Share of Net Rice  Ave. Agri Land (Ha) Share of Net
Supply (%) Rice Supply (%)
1 0,18 1,6 0,18 1,7
2 0,49 5,9 0,48 54
3 0,83 14,7 0,81 9,0
4 1,30 26,2 1,28 20,1
5 2,97 51,6 2,74 63,8
Total 1,16 100,0 1,10 100,0

Source: Study Team. Analysis of VHLSS data.

Production Economics: Who Can Earn a Livelihood from Rice?

The available evidence suggests large and growing distinctions in the performance of different types
of growers and their ability to maintain a livelihood based largely or substantially upon rice cultivation.
The maijority of MKD rice growers are now net buyers of rice, in financial terms if not also in terms of
physical volumes. While most of the very small and the middle size (1 to 1.75 ha) growers sell the
majority of their paddy, most of these buy back rice with a value equivalent or greater than the value
of their paddy sales. This may be due to the volumes involved, to the timing of sales and purchases,
or a combination thereof. Hence, for the majority of MKD ‘rice growers’, household welfare is more
affected by the retail prices of purchased rice than the farm gate price of sold paddy.

Tables 4, 5 and 6 provide results from a recent survey, bringing out further differences among rice
growing households. Table 4 points to evident economies of scale, at least to the range of 2 to 3
hectare farms. Somewhat larger farms seem to be better able to utilize available technologies,
including labor-saving ones and those which reduce post-harvest losses and maintain product quality.
Larger farmers are able to realize some economies or bargaining power in the purchasing of inputs
and in the sale of paddy and are able to obtain gains from more specialized use of labor. For most
categories of farmers, profitability during the Summer-Autumn season is exceptionally low due to the
adverse impacts of rainfall, sustained flood inundation, and generally more heavy pest/disease
pressures.? The only farmers in our sample who earned a reasonable return during that season were
those with plantings of between two and three hectares.

Table 5 provides the specific results per season for the survey sample in An Giang. This province
features some of the highest yielding farmers in the country. Yet, better than average yields during
the Summer — Autumn season still do not protect the profitability of growers during that season, a
period in which labor costs are especially high and use of agro-chemicals also tends to be higher.

27 The low profitability of the Summer-Autumn crop is confirmed by other previous surveys.



Table 4: Paddy Yield and Farmer Profit by Season and By Land Size Category
Yield: Tons/ha; Profit VND 000 per Kg.

Land Size Winter-Spring Summer-Autumn  Autumn-Winter Whole Year
Yield Profit Yield Profit Yield Profit Yield Profit
<1 ha 5,02 1,82 5,02 1,82 5,02 1,82 5,02 1,82
1-2 6,70 1,93 6,70 1,93 6,70 1,93 6,70 1,93
2-3 7,34 1,98 7,34 1,98 7,34 1,98 7,34 1,98
>3 6,74 1,68 6,74 1,68 6,74 1,68 6,74 1,68
Total 5,80 1,84 5,80 1,84 5,80 1,84 5,80 1,84

Source: Study Team Farmer Survey; 2009-10

Table 5: Farmer Costs and Profitability, An Giang 2009/10

Total Cost/KG Profit/KG Profit/Cost  Profit Per Farm Profit Per
(VND 000) (VND 000) (VND Million) Farm ($)
WS 2,87 1,53 53% 8,7 527
SA 3,96 (0,03) -1% (0,1) 485
AW 3,30 1,90 61% 8,0 1012
Average 3,33 1,09 33%

Average household size is 4.4 members
Average profit per capita $230/year = VND 3.9 million or 316,250/month

Source: Study Team Farmer Survey, 2009-10

Table 6 summarizes the aggregate and distinct sources of household incomes. While the sample
survey was relatively small (i.e. 120 farmers), the results seem to suggest that MKD farmers with
very small holdings make extremely little money from rice and are heavily dependent upon non-crop
and non-farm income. Even the medium-scale growers are predominantly dependent upon income
from non-rice sources. Only the larger rice growers can earn a reasonably good livelihood from rice
production and sales, although they too derive one-third of household income from non-rice sources.
To put these per capita rice income figures in perspective, the new official rural poverty line is VND
400,000 per capita per month. In our survey, growers with less than two hectares were earning far
less than this from rice, although these ‘rice farmers’ were generally earning above this amount from
off/non-farm employment.

What is happening to the profitability of rice production over time? On this it is not easy to generalize.
One reason is the shifting pattern of rice grower paddy sales and rice purchases. As noted above,
the majority of MKD rice growers are actually ‘new buyers’, selling much of their paddy at harvest
time and then spacing out their purchases of milled rice throughout the year. The smaller growers
save a somewhat larger proportion of their paddy and their rice cultivation is not strictly a commercial
activity. One can map producer and consumer prices over time. These have generally run in close
parallel, with periodic divergences, typically due to short-term developments in international prices.
Yet, how this all affects the welfare of rice growers depends upon their particular circumstances and
the timing of their own sales and purchases.



Table 6: Farmer Incomes from Different Sources
Sample of 117 Farmers
VND/Month/Person (000)

Farm size Total Income Rice Income Other Crop  Animaland Off/Non-
Per Capita Per Capita Income Per  Aquatic Farm
Capita Income Per Income Per
Capita Capita
<1 ha Mean % 849 151 84 82 533
100 18 10 10 63
1-2 ha Mean % 1165 284 72 359 449
100 24 6 31 39
2.01-3ha Mean% 1901 658 26 728 490
100 35 1 38 26
>3 ha Mean % 1933 1296 10 88 540
100 67 0 5 28
Total Mean % 1312 535 56 209 512
100 41 4 16 39

Source: Study Team Farmer Survey

Calculations can be made of the ‘“Terms of Trade’ for rice growers, comparing an index of prevailing
paddy prices with those for some basic of purchased inputs for which time series data is available.
This we do in Figure 8 below. The input cost index used here combines the costs of urea and fuel. It
is more difficult to consider a standardized package of agro-chemicals and representative farm labor
costs are not readily available. This “Terms of Trade’ is calculated for the period of the calendar year
associated with the harvest of the Winter-Spring crop. This crop is the source for a large proportion
of Vietham’s annual rice exports. It is a comparatively better quality crop and is more reliable than
the others.

There is no clear trend in the MKD rice farmer ‘terms of trade’ over the course of the decline. Some
improvement was apparent in the first part of the decade, then the T-o-T fell between 2004 and 2007.
The big jump in 2008 was a bit of an outlier as there was a temporary spike in prices. Farmers that
year were subsequently adversely affected during the Summer-Autumn season by which time
producer prices had fallen back to earlier levels yet input prices remained elevated. Those declining
terms of trade seem to have continued since. We’ve included the country’s export volumes in this
Figure to illustrate that the Terms of Trade for growers have generally declined in years in which export
volumes increased sharply (i.e. 2005, 2009, and 2010). This same pattern appears to be playing out
in 2011. Booming export times don’t seem to translate to the bottom line for farmers.

Put more strongly, the MKD farmers seem to be bearing the ‘burden of success’. The combination of
restrictive land use planning, investments in irrigation and technology, and other means of support
have provided a powerful basis for generating surplus rice production in the region. When paired with
favorable weather conditions, the region has yielded a bountiful output. This has to be exported
because the domestic demand has leveled off. Hence, export volume booms have occurred both in
the mid-2000s and during the past three years (2009 to the current year of expected record volumes).
The output surges have, unfortunately, resulted in downward pressures on producer prices. Vibrant
export performance has not been equating with good times for MKD farmers. Later, we will discuss
the issue of how the distribution of benefits within the rice value chain.



Figure 8: MKD Rice Grower Terms of Trade, Winter — Spring Seasons, 2000 — 2010
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The government has recognized the challenges facing MKD farmers in earning adequate incomes
from rice and is concerned that low or reduced profitability will provide a disincentive for growers to
continue. This, in turn, could threaten the sustainability of Vietham’s enormous food security gains
up until now. In relation to rice, two different approaches have been taken. One has been an attempt
to artificially prop up producer prices. This policy seems to have had little impact. The second
approach has been to seek to reduce production costs by promoting reduced use of material inputs.
This latter approach shows great promise and should be the focus of government attention going
forward.

In recent years, the Government has sought to counteract the downward pressures on producer
prices at harvest time by announcing ‘floor prices’ for paddy and providing interest free loans for
milling/trading companies to purchase and store additional quantities of paddy or rice at these times.
These purchases are supposed to ensure that farmers earn a net margin of some 30% yet there is
no evidence that these periodic interventions are achieving this (or a related) goal.

The companies generally do not buy paddy directly from farmers and thus there is no direct
mechanism for them to be paying the floor prices to farmers. The loans have almost certainly
increased the liquidity of the trade at certain times, yet it isn’t clear whether the primary beneficiaries
of this have been the farmers, the collectors, the millers or the companies themselves. Statistics are
not publically available on how much incremental rice or paddy has actually been purchased under
these programs during the past two years. Most traders and industry observers do not believe that
these measures have had much impact on prevailing prices®, although there may have been some

30 From a qualitative survey conducted amongst exporters, only 17.8% of the 47 respondents agreed that the floor price system is actually
implemented and a similar proportion agreed that this system has helped protect farmer incomes.



months in which farmers were able to sell their crop somewhat faster than they would have otherwise
been able to—and thus, may have been spared additional post-harvest losses.

Over an extended period output has grown on the basis of the intensification of production. Farmers
got into the mode of ‘more is better’, tending to apply excessive volumes of seed, fertilizer, agro-
chemicals, and water.?' Farmer surveys and extension worker observations have found that large
numbers of farmers are not applying recommended practices. This excessive input use has
contributed to added costs, ill-health efforts (from pesticide spraying and storage), and growing levels
non-point pollution, as with the run-off of fertilizer and chemicals into surface water moving
downstream. While the environmental costs were not borne by farmers, they’ve been affected by
rising material input costs and adverse productivity aspects.

Over the past decade there been a range of initiatives to promote more efficient and sustainable
practices.®? One major approach, first launched in 2002, has promoted “three reductions — three
gains”, with efforts to encourage farmers to use less seed, less fertilizer and less agro-chemicals and,
in the process, achieve higher productivity, higher quality, and more economic efficiency. Adoption
rates are uneven. DARD reports indicate that the rate of application of this model rose from 17% in
2005 to 41% in 2008. Progress has varied among the ‘three reductions’ categories. Comparatively
better progress has been made in reducing seed volumes and increasing the use of certified seed,
although much further gains are possible.®> Some gains been made lowering the incidence of
excessive use of fertilizer, although in most areas fertilizer use is still not well calibrated to local soil
conditions. Various local programs have sought to promote integrated pest management and reduce
agro-chemical use. Adoption rates for the “three reductions—three gains” program have been
relatively high in some provinces and very low in others, with this likely to be closely associated with
the presence of double and (especially) triple cropped rice production.®*

In recent years, a variant of this scheme was introduced under the heading of “five reductions — one
must”, with the five reductions including the former three, plus the reduction in irrigation water use as
well as the reduction of post-harvest losses. The one ‘must’ is certified seed. Technically and financially
feasible models have now been demonstrated and efforts are being made to scale up the adoption
through the spread of demonstration plots and technical and financial assistance to adopting farmers.
The success of these efforts will be essential not only for improving the financial viability of MKD rice
production, longer term, but also in enhancing his environmental sustainability. One of the ‘side
benefits’ of reducing water use and especially interspersing flood cultivation with growth using drier
soils would be to reduce the methane emissions given off by MKD rice cultivation. These are currently
one of the highest sources of GHG emissions in Vietnam.3®

3 Arecent study by Gregory et al (2010) found the mean fertilizer use in Vietnam rice to be 207 kg/ha in 2007, in comparison with 154, 130,
123, and 115 in India, Bangladesh, Pakistan, and Indonesia, respectively.

% See Huelgas and Templeton (2010) “Adoption of crop management technology and cost-efficiency impacts: the case of Three Reductions,
Three Gains in the Mekong River Delta of Vietnam.

3 In 2009 still only 46% of farmers surveyed by the CLRRI used certified seed.

34 According to a 2007 CLRRI survey, the adoption rate was 67% in An Giang and nearly 60% in Can Tho. In contrast, it was less than 10% in
four provinces.

35 ltis roughly estimated that rice cultivation under MKD conditions gives off 2 tons of methane per hectare. The sown area in the region is just
over 4 million hectares per year. In the carbon trading market a ton of methane is traded at $20/ton, meaning that the cost of methane
emissions from MKD rice production is in the order of $160 million per year.



The following policy and program implications emerge from the above findings.First, the govern