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Viet Nam’s Food Security: A Castle of Cards
in the Winds of Climate Change

FRANÇOIS FORTIER

ABSTRACT. Since the 1980s, Viet Nam has achieved rapid economic growth and
greatly increased food production and security. Those results are based, however, on a
model of industrial agriculture that has inherent social and environmental limitations
and increasingly faces the structural constraints of climate change. This article questions
industrial agriculture, in general and through the case of Viet Nam, and its ability to
sustain outputs and food security through the emerging crisis. It argues that while agro-
industrial technologies and commodification are making the country particularly
vulnerable to the imprecise and shifting context of a multifaceted crisis, the dominant
response of the green economy, in Viet Nam as elsewhere, rests on unsubstantiated
technological and institutional assumptions. Unchanged, such strategy will most likely
lead to the collapse of Vietnamese agricultural production and a surge of food insecurity.
In such a strategic vacuum, the article explores how agroecology offers a viable
alternative, in parallel with the organization of production, distribution, and consumption
through principles of food sovereignty.
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Nam · climate change · mitigation and adaptation technologies

INTRODUCTION

Since the launch of the Vietnamese Doi moi (reform) process in the
1980s under the label of a socialist-oriented market economy, the country
has achieved rapid economic growth and increased food production
severalfold. The development of agriculture has had significant impacts
on national food security, while providing livelihoods to 60 percent of
the population and generating about a quarter of Viet Nam’s gross
domestic product (GDP) (Carew-Reid 2008, 6). This gives, however,
a false sense of security, for those achievements are entirely rested on a
model of industrial agriculture that has inherent social tensions and
mounting contradictions, and which is also now facing structural
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challenges beyond its immediate organization of production,
particularly those of climatic instability.

The point of departure of this article is therefore to question the
viability of industrial agriculture, in general and through the case of
Viet Nam, and the unlikelihood of it being able to sustain outputs and
food security through this emerging crisis. This paper argues that, in the
context of agricultural modernization, Viet Nam’s dependence on
technology and commodification is making it particularly vulnerable
to the imprecise and shifting context of climate change. The strategic
response to this challenge, branded as a green economy in Viet Nam as
almost everywhere else, has been to provide technological and
institutional remedies that, it is claimed, will decarbonize the economy
while intensifying production outputs and maintaining food security
amidst a changing climate. However, there is mounting evidence that
such fixes will not ensure sustained economic activities, including
industrial agriculture and food security. The magnitude of greenhouse
gases (GHG) mitigation required and the time frame within which this
is needed make virtually impossible the timely development and
adoption of innovations that would be necessary but still remain, for
the most part, unproven concepts. The article discusses how such
strategy would most likely lead to the collapse of Viet Nam’s industrial
agriculture and the loss of its food sufficiency and security. The
situation begs to urgently adopt agroecology, both as a means of
ensuring food security and as a key contribution to GHG mitigation,
and to restructure production, distribution, and consumption under
principles of food sovereignty.

To make this argument, the article first reviews the process of
agricultural modernization that has given rise to the current basis of
Vietnamese food security, and the emerging biophysical context of
climate uncertainty that now threatens agriculture. This leads to
considering the response now being articulated by the Vietnamese
state, well aligned on global climate governance trends. The article then
turns to a critique of this response, examining the unrealistic
expectations of hypothetical technological fixes that would address
both mitigation of GHG emissions and adaptation of industrial food
systems. The critique underlines the fragility of the current model, and
its likelihood of collapse under multiple stressors. Beyond the
shortcomings and deception of that model, the article concludes that
only agroecology, and its organization under principles of food
sovereignty, can offer viable alternatives.
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THE RISE OF PRODUCTIVITY

From the mid-twentieth century, successive Vietnamese governments
made significant investments in the modernization of agriculture.
While it started slowly due to the protracted French and American
wars, by the 1960s, this modernization had intensified in both North
and South Viet Nam, notably with large-scale irrigation and drainage
works, some level of mechanization, the introduction of modern high-
yielding varieties, and the increasing application of agrochemicals
(Taylor 2007, 10; ADPC 2003, 15-17).

In the North, the government of the Democratic Republic of Viet
Nam was an unwavering believer in the potential of human ingenuity,
both in technological and organizational terms. It prioritized agricultural
investments, notably in water management, resulting in the increase of
irrigated areas of the total agricultural land from 42 percent in 1955
to 64 percent in 1960 (Bhaduri and Rahman 1982, 42). In the first half
of the 1960s, the budget allocated to the agricultural sector had
increased fivefold compared to the late 1950s, bringing an additional
two hundred thousand hectares into production (Ha Vinh 1997, 104-
6). The state also promoted the use of short-cycle modern high-yielding
varieties, enabling multiple production seasons for rice and other crops
(Wiegersma 1988, 167). Policies were, however, more reserved with
respect to agricultural mechanization. It adopted instead an approach
of technical duality, discouraging the use of equipment that could
displace large amount of labor while promoting technologies that had
less such effect. “The net result was a sparse spread of small farm
equipment. In 1977, the northern region had 10,160 tractors, which
provided mechanized land preparation for 16% of the area” (Pingali et
al. 1997, 353). Agrochemical inputs were also scarce, for not being
produced domestically and their importation constrained by limited
financial resources. By the end of the 1970s, however, agrochemical
inputs, mostly imported from the Soviet Union, had become more
commonly used in the Democratic Republic of Vietnam (DRV)
(Fforde and Sénèque 1994, 21).

In the southern Republic of Viet Nam, the process of agricultural
modernization was more intensive. Capitalist accumulation had already
spread faster there during French colonization (Marquis 2000, 91),
and production was largely commercialized by the 1950s. From then
until 1975 and with American funds, the South provided testing
grounds for the Modernization Theory by its intellectual father Walt
Rostow himself (Pearce 2001). “The growth in the use of capital inputs
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in agriculture . . . was produced by a massive import of farm equipment,
fertilisers and oil which was made possible by US aid money, by an
enormous infusion of liquid capital into the hands of the landlords
through the so-called ‘Land to the Tiller’ programme and by substantial
loans supplied by the American subsidized Rural Development Bank”
(Long 1984, 286). In 1975, high-yielding varieties of rice were planted
on between 0.6 million hectares (Pingali et al. 1997, 351) and 1
million hectares of paddy fields, and accounted for about 30 percent
of the total paddy output (Young et al. 2002, 10, 14). Between 30
percent and 40 percent of the land in 1977 was being tilled by tractors
(Pingali et al. 1997, 353), while large-scale water-control projects were
drawn to replicate the hydraulic engineering of the Tennessee valley
across the Mekong Delta (Käkönen 2009, 206).

By the end of the American war and in the aftermath of the 1975
reunification, the northern cooperative system slid deeper into crisis,
while efforts to collectivize the south failed (Long 1993, 169-73). In
1979, the government started experimenting with economic reforms,
which culminated in the official launch of the Doi moi  (renovation)
policies in 1986. While transforming the organization and relations of
production by steering away from collectivization, agricultural market
incentives were introduced, upstream and downstream channels were
liberalized, and steps were taken to rejoin the global economy (Kerkvliet
1995). The reform reiterated modernizing objectives by embracing the
green revolution: it intensified irrigation and agrochemical use, adopted
modern varieties, pushed the agricultural frontiers, and reclaimed
costal lands (see notably Tran Thi Thu Trang in this issue). Within that
period, Viet Nam’s agricultural production grew remarkably. While
the country produced 16 million tons of rice in 1986, the output
reached over twice this figure by 2008, at 36 million tons. Productivity
surged by 86 percent, from 2.6 to 4.9 tons per hectare (IRRI 2009).
The largest share of that surplus comes from the Mekong Delta,
supplying more than half the increase of the last fifteen years.1 As a
result, Viet Nam went from being a net importer of rice in the 1980s
to becoming the world’s second largest exporter, selling 4-5 million
tons per year—that is, 15-20 percent of the globally traded annual
volume (IRRI 2007). The number of food insecure people was also
reduced by one-third between 1990 and 2005. Beyond rice, other food
outputs also increased, which contributed to some extent in reducing
rural poverty. By official accounts, the share of the population living
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under the poverty line decreased from 75 percent in 1988 to 15.5
percent by 2006.

LOOMING THREATS

Despite the productivity gains obtained through such an intensive
modernization of agriculture, the actual magnitude of the benefits, the
spread of their impact among different groups and regions, and their
hidden social and environmental costs are not unchallenged (see
notably Kolko 1997, 104-6; Pincus and Sender 2008; Trang 2009,
2010). There has also been growing concerns with respect to national
food production over the coming years, which could threaten whatever
actual achievements on hunger and poverty. Such concerns are reflected
in numerous debates within political, development, academic, and
public spaces, and identify two major challenges to food production.
One is the steady decline in cropping areas over the last decade,
particularly paddy fields converted to other use. The other, still
imprecise but even more worrisome, is that of climate change (see
notably MARD 2008; Government of Viet Nam 2009). Both are valid
concerns. While the problem of land conversion is discussed more at
length in this issue by Tran Thi Thu Trang, the focus of this article is
on the viability of the Vietnamese model of industrial agriculture, and
the unlikelihood of it being able to sustain current levels of outputs,
and with it food security, in the emerging context of the climate crisis.

The Intergovernmental Panel on Climate Change (IPCC) lists Viet
Nam among those countries to be most affected by climate change
(IPCC 2007; see also Dasgupta et al. 2009; ISPONRE 2009). Such
vulnerability results from the combination of three factors: high
exposure to natural elements, high sensitivity of socioeconomic
structures to those elements, and low capacity to adapt by protecting
structures or making them less sensitive (see notably Vogel and O’Brien
2004; Adger 2006; Eakin and Luers 2006; Füssel 2007; Nelson,
Adger, and Brown 2007). Viet Nam’s long coastlines, vast deltas, and
location on the path of typhoons and monsoon rains mean that many
parts of the country are widely exposed to weather extremes and sea-
level rise (SLR) (Ninh, Trung, and Niem 2007, 2-3; Thuc 2009; Carew-
Reid 2008, 7; Chaudhry and Ruysschaert 2007, 3-6; ICEM 2009).
The unpredictability of climate extremes will affect not only coastal
areas but also the entire country through changes in temperatures and
rainfalls, likely resulting in more droughts, floods, flash floods,
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landslides, and the spread of pests as well as plant, animal, and human
pathogenic vectors. In turn, sea-level rise will lead to flooding and saline
water intrusion, notably within aquifers. Climate change scenarios,
even among the optimistic ones, expect severe SLR impacts for the Red
River and Mekong Deltas. At a mid-range (B2) IPCC scenario, now
optimistic by most accounts, a one-meter SLR is expected by or before
the end of the twenty-first century. At such a level, 4 percent of the Red
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Figure 1. Red River Delta. 

Source: Carew-Reid 2008, 18; reproduced with permission from ICEM, Hanoi, 2011. Compass 
and scale added. 
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River Delta would be submerged under seawater. For the Mekong
Delta, however, it could be as much as 31 percent (Carew-Reid 2008,
14-15), as shown in figures 1 and 2.

These new environmental attributes will severely affect key
livelihoods in agriculture, forestry, fisheries, and aquaculture, as well
as public health and infrastructure (MONRE 2008; Granich, Kelly,
and Nguyen Huu Ninh 1993; Chaudhry and Ruysschaert 2007, 5-6;
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Figure 2. Mekong Delta. 

Source:  Carew-Reid 2008, 18; reproduced with permission from ICEM, Hanoi,  2011. Compass 
and scale added. 
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ADPC 2003, 19-21). For this reason, Viet Nam is also vulnerable
because of the high sensitivity of its socioeconomic structure to the
above biophysical impacts. The country’s economy, and agriculture in
particular, is very much dependent on climate, with about three
quarters of the population living either in low-lying fertile plains
potentially affected by SLR and fluvial floods such as the Red River and
Mekong deltas, or in mountainous areas exposed to flash floods and
droughts (Ninh, Trung, and Niem 2007, 3; Carew-Reid 2008, 6).

Mechanisms of climatic impact on agriculture are by now well
documented, with numerous global models of changing patterns
providing ranges of expected outcomes. Globally, those outcomes will
depend on several factors: (a) international greenhouse gases mitigation
policies that are or not implemented, (b) evolving humidity and
temperature patterns, (c) the pace of sea-level rise with associated land
losses and salinization, (d) changes in the prevalence and geography of
plant and animal pests, and (e) the actual carbon dioxide fertilization
that will stimulate or not the growth of certain crops. Even in the best-
case scenarios, however, these factors are likely to affect very negatively
the production, access to and utilization of food. There will be a net
loss of suitable land for agriculture at tropical latitudes for any rate of
temperature increase, destabilization of supplies by extreme weather
events, and possible market restrictions in view of increased risks (such
as limiting exports to maintain strategic reserves). The nutritional value
and safety of food is also likely to be affected by unfavorable growing
conditions, warmer weather, and water cleanness (Turral, Burke, and
Faurès 2011; Batchelor et al. 2009; Bates et al. 2008; FAO 2008;
Ericksen 2008; Ericksen et al. 2011; Schmidhuber and Tubiello 2007;
and specifically for the case of Viet Nam see Yu et al. 2010; Nguyen Van
Viet 2011). As a combined result of such threats, and simulating
different variables, models applied to major grains (rice, wheat, maize,
millet, sorghum) predict single and sometimes double-digit drop in
production, and a 10-100 percent surge in food prices relative to non-
climate change scenario by 2050 (Nelson et al. 2009, 5-9; see also Cline
2007; Schmidhuber and Tubiello 2007, 19706; Rosegrant et al.
2008, 19; McIntyre et al. 2009, 47-49; Battisti and Naylor 2009;
Nellemann et al. 2009; Fedoroff et al. 2010, 833). Of particular
relevance to Viet Nam, scenarios reviewed in Nelson, Rosegrant et al.
(2009, 4-5) indicate how irrigated rice will likely be severely affected by
climate change, loosing up to 19 percent in crop productivity, even
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before accounting for land-use change, salinization, or other abiotic
stresses.

The third factor of Viet Nam’s vulnerability is its adaptive capacity—
that is, the ability “to better cope with, manage or adjust to some
changing condition, stress, hazard, risk or opportunity” (Smit and
Wandel 2006, 282). This capacity is constrained by the country’s
limited financial resources, reflected in a purchasing power parity of
just under USD 3,000 per capita (IMF 2010). In addition, poorer
people within the country, especially poor women and youth, are often
the most exposed and sensitive to climate change, involved for example
in agricultural livelihoods on disaster-prone lands. Those groups are
also the less endowed and empowered to recover from disruptions and
for shifting to alternative livelihoods (Adger 1998, 5, 10-11; OXFAM
International 2008, 13; Chaudhry and Ruysschaert 2007, 2). It could
be argued, in turn, that the Vietnamese society has a long history of
adaptation to structural change, notably foreign occupations, wars,
and natural disasters (Kelly and Adger 2000; Adger 1999, 2000),
which should bode well for its ability to face emerging climatic threats.
Yet, as will be discussed below, the economic reforms that have
redefined the country’s productive and social relations since the 1980s
may also have inadvertently but severely weakened that adaptive
capacity.

Viet Nam is therefore vulnerable to climate change for being
exposed to natural elements, for being a society and an economy
sensitive to that exposure, and for having limited means and decreasing
options to adapt by mitigating impacts or reducing sensitivity. Beyond
land conversion and climate change, however, it is also worth
mentioning that the country’s agriculture is facing other but largely
ignored structural constraints, which could have significant synergetic
impacts (see discussion on multiple stressors in O’Brien and Leichenko
2000; O’Brien et al. 2004; Eakin and Luers 2006; Adger and Barnett
2009; McIntyre et al. 2009, 50; Max-Neef 2010). First, industrial
agriculture depends on the continuous availability of fossil fuels for
both energy and agrochemical inputs, requiring “ten calories of fuel for
every calorie of food produced—and this does not include the energy
used in processing, packaging, and shipping the final product to
market” (Philipps 2007, 97; see also Vandermeer et al. 2009; Martínez
Alier 2011). Yet, like the rest of the world, Viet Nam is already facing
the end of cheap fossil fuels, with production peaking and average
prices rising for both energy and agrochemical inputs (Viet Nam Business
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News 2010). In addition to this global fossil fuel crisis, Viet Nam is also
under further energy constraints from problematic hydroelectric
production due to repeated droughts over the last decade (Binh et al.
2010). As electrical power is supplied to priority urban and industrial
areas, interruptions in the past few years have been particularly severe
for the countryside. This has impacted most industrial agriculture, in
which electrical power is extensively used, notably for irrigation and
processing (Vietnam Peasant Association 2010).

Second, Viet Nam’s industrial agriculture also depends on a stable
global trade regime for the country’s realization of a large share of its
high-value production. It currently imports more than one-third of its
agrochemical inputs and raw materials to produce further inputs
domestically, while three quarters of hybrid rice seeds are procured
from China (GRAIN 2008). Viet Nam also depends on global trade to
commodify its production: it has exported nearly 80 percent of its
GDP in 2008 (GSO 2009a), while the KOF Index of Globalization—
measuring economic, social, and political indicators of global
integration—nearly doubled since the start of doi moi, raising from 25
in 1987 to 48 in 2007 (KOF 2007). This exposure to global markets
is already reflected in fluctuations of commodity prices and sporadic
contractions of foreign markets (Greenfield 2004;  Trang 2009). As the
neoliberal global trade regime shows signs of fatigue, the jury is out on
whether or not this may lead to the shrinking of that paradigm in the
coming years (see notably Panitch and Gindin 2009, 21-29; Radice
2009; Chorev and Babb 2009; Gills 2010), but points toward a
possible wave of re-regulation which would constrain global markets,
and foreclose the opportunities that Viet Nam’s modern agriculture
has invested in.

DOMINANT RESPONSE

While little is said of the energy and trade stressors, the Vietnamese
state has fully acknowledged and has been very concerned about how
climate change may systematically disrupt its economy, and its agriculture
and food security in particular. For many years now, government
agencies have responded to the threat by building research and
institutional capacity, and by devising policies in priority sectors. In
2008, the Ministry of Agriculture and Rural Development (MARD)
adopted an Action Plan Framework for Adaptation to Climate
Change in the Agriculture and Rural Development Sector for 2008-
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2020. The document raised numerous red flags with respect to
agricultural production, food security, and natural disasters. In
December 2008, the prime minister adopted the National Target
Programme in Response to Climate Change (NTP-RCC) prepared by
the Ministry of Natural Resources and Environment (MONRE). The
NTP-RCC explicitly raises food security risks with particular attention
to rice and fisheries (Government of Viet Nam 2008). By late 2009, the
prime minister issued a resolution on national food security, questioning
land conversion and calling for renewed efforts to increase agricultural
productivity through expanded irrigation, other hydraulic engineering
works, and agricultural research (Government of Viet Nam 2009). In
practice, the government’s response has indeed planned for better
flood protection infrastructure, including a 2008 MARD proposal for
USD 676 million investment in dike enhancement across the country
(Biggs et al. 2009, 212), as well as modified crop cycles and technological
solutions such as hybridization and genetic modification for increased
tolerance to heat, drought, water logging, pest, or salinity (MONRE
2003, 66). Most recently, the Institute of Hydro-meteorological and
Environmental Sciences has also revised upward its assessment of
biophysical impacts, beyond the IPCC’s midrange B2 scenario. The
authority expressed particular concerns with respect to agricultural
livelihoods and production in the Mekong Delta (Viet Nam News
2011).

Assumptions about Mitigation

The strategic paradigm reflected by those policy documents is well in
line with Viet Nam’s own continuum of modernist aspirations, and
also echoes the discourse and practice that drives global capitalism to
its green economy redux through ecological modernization (Fortier
2010; and theoretical discussion in Foster 2008, 536-40; Bäckstrand
and Lövbrand 2007, 126-31; Luke 1996, 6-13; Brooks, Grist, and
Brown 2009). It resonates with policies advocated by international
development agencies and the agrifood industry that emphasize
environmental control, biotech research, and technological
intensification toward a climate-smart agriculture, and promote climate-
ready policies based on better information gathering and sharing (see,
for example, ADPC 2003, 25-27; UNFCCC 2006; Nelson, Rosegrant
et al. 2009; Fedoroff et al. 2010; World Bank 2010, 154-56; UK
Government Office for Science 2011; and specifically for Viet Nam, Yu
et al. 2010).
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However, there is scant evidence that institutional development
and technological innovations could in fact deliver the pace and type
of fixes that would sustain current economic activities, including
industrial agriculture. On the one hand, global GHG mitigation efforts
are failing to provide any hope of climate stabilization, which Viet Nam
would need as any other country to maintain its growth trajectory.
Despite the accepted target of 2 °C increase in global average temperature
above preindustrial levels (Smith et al. 2009; Richardson 2009),
current voluntary abatement pledges from the Cancún Agreements are
well off the mark, and not much more is expected from Durban. Even
if those pledges were implemented by 2020, followed by long-term
draconian reductions, it would still leave emission gaps of 3-16
GtCO2e per year—that is, 7-36 percent too high (UNEP 2011). Such
emission pathways are well above what would give a minimum chance
of keeping the global average temperature within the 2°C target
(Anderson and Bows 2008; Rogelj et al. 2011). Furthermore, that 2
°C threshold has itself long been contested for being overly optimistic
about Earth system stability (Hansen 2005, 277). In recent years,
several key articles were published focusing on CO2 concentration
targets, highlighting how current levels (391 ppm CO2

1, and rising
about 2 ppm per year) already have deleterious impacts on measurable
long-term climatic trends. Conclusions are that safer targets for
climatic stability should be at 350 ppm CO2, possibly even 300 ppm,
for a maximum rise in temperature of 1.5 °C (Hansen 2005, 275;
Hansen et al. 2008, 226; Rockström et al. 2009a, 2009b). The
magnitude of greenhouse gases abatement required to stay within the
not-so-safe limit of 2 °C, let alone 1.5 °C, and the time frame within
which these are needed, would therefore require tremendous regulatory
incentives and institutional support. Yet as seen above, the mitigation
strategy of ecological modernization and its green economy falls well
short of such an effort. The global governance model of the industrial
society, despite two decades of explicitly confronting climate change,
remains unable to face the cumulative stress that will eventually lead to
dysfunctional production, including that of its agricultural model.
While Viet Nam alone, through its relatively small contribution to
past or even present GHG emissions, cannot take much blame for such
trends, its current response does nothing either to prevent further
environmental damage or foster realistic mitigative actions.

On the other hand, ecological modernization rests its hopes on the
rapid development and deployment of sociotechnical systems
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(technologies with institutions, knowledge, and relations of power),
which assumes that capacity will be forthcoming to (a) drastically
reduce GHG emissions through much lower material-energy throughput,
measured as the carbon intensity of wealth created (Pacala and Socolow
2004), and (b) reabsorb GHG in excess of “overshooting” thresholds
before points of no return are passed in climatic disequilibrium,
notably through land-use management (Bäckstrand and Lövbrand
2006). It then becomes essential to assess whether the proposed
technological response can indeed reasonably be expected to quickly
and thoroughly decarbonize economic activities, provide significant
GHG sequestration, or eventually geo-engineer the climate if the pace
and scope of those other outcomes fall short.

On close examination, however, those assumptions are
unsubstantiated for a number of reasons. Like mitigation targets, they
too are unrealistic, turning the hopes of the green economy into a
misguiding mirage. For one, the actual carbon intensity reduction of
the past two decades has been of 0.7 percent per year. Yet, even if global
emissions were to peak in 2015, and accounting for population and
economic growth, the world economy would need to reduce that
carbon intensity by 7 percent a year—that is, ten times faster than it
actually is—to have a reasonable chance of not raising average temperature
by more than 2 °C (Jackson 2009). Furthermore, emission reductions
expected from energy efficiency policies and carbon capture and storage
systems are likely overestimated, mostly due to the energy penalty of
some of those technologies, their scaling-up, non-CO2 pollution,
rebound effect on actual demand, transition costs, and vested interests
(Arvesen, Bright, and Hertwich 2011; Sathre et al. 2011; see also
Jacobson 2009). As Jackson (2009, 83) points out, technological
breakthroughs in energy generation, sequestration, or geo-engineering
are not impossible, and could very well come from nanotechnology
and synthetic biology (see also ETC Group 2004; Kunstler 2005;
Hällström 2008). But they would need to overcome inherent risks and
trade-offs of innovations, and kick in fast and large to generate the
magnitude of decoupling needed between economic growth and the
material-energy throughput. Yet no such technologies are more than
unproven concepts, several years, and sometimes decades, away from
testing, let alone safe commercialization. Furthermore, this says nothing
of the political economy of their eventual deployment, notably the
distribution of their benefits, costs, and risks (Moe 2010). Therefore,
to suggest that, and act as if, sociotechnological innovations will
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necessarily or even likely provide safe levels of decarbonization and
sequestration, is dangerously delusive.

Assumptions about Adaptation

The above argument suggests that the ongoing failure of institutional
reforms for adequate global environmental governance, and the
unrealistic reliance on technological innovation, make it virtually
impossible to avoid a gradual and possibly rapid decline of industrial
agriculture outputs over the next few decades. This is true globally, and
particularly for countries like Viet Nam that are highly vulnerable to
climate change. Beyond such mythical decarbonization, the green
economy discourse also rests on promises of robust adaptation,
enabling to face whatever changes end up occurring. In the sphere of
food production, this translates into climate-smart agriculture and a
second wave of the Green Revolution.

Yet, the scope and depth of such adaptive measures is also
unrealistic, while in fact industrial agriculture is proving to be inherently
and ever more incapable of facing the challenges of multiple stressors,
particularly that of climate change. First, the model constantly weakens
its ecological foundation, as productivity is contingent upon continued
and intensifying “biophysical override” (Weis 2010). It increases
pressure on resources—notably water, land, and energy—and accelerates
soil impoverishment, the inadvertent breeding of superweeds, the
degradation of ecological services, and the spread of eco- and human-
toxics. Those incompatibilities between industrial agriculture and the
environment expose the former’s abuses and systemic destabilization
of the latter, and its increased fragility under environmental change
(Blaikie and Brookfield 1987; Keil et al. 1998; Lipietz 2000; Adger et
al. 2001; Bello 2004; Peet and Watts 2004; Bäckstrand and Lövbrand
2007, 131-36; Forsyth 2003; Friedmann and McNair 2008;
Vandermeer et al. 2009; McMichael 2009a; Moore 2010; Weis 2007,
2010; Foley et al. 2011). Ultimately, as Vietnamese ecosystems are
disrupted, the natural resource base of livelihoods is necessarily
weakened (Taylor 2007, 11-12).

Second, the industrialization of agriculture has made farmers
increasingly dependent on complex production and circulation
processes, both within and outside agriculture. For example, up to a
few decades ago, peasants of the Mekong Delta used to live with floods
rather than control them, profiting from alluvial fertilization. They
grew varieties of rice that took longer to mature but better adapted to
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seasonal hydraulic variations (see notably Sneddon and Binh 2001; Be,
Sinh, and Miller 2007, 37-39). High dikes built across the Mekong
Delta have reduced natural soil fertility for lack of sediments, leading
to the increased use of agrochemicals, higher production costs, and
increased water pollution. The opportunity for extra income and
proteins that many poor households drew from fishing across flooded
fields is also gone (Käkönen 2009, 208). The extent and magnitude of
such landscape engineering required by industrial agriculture for
irrigation, drainage, and salinity protection has in turn increased
systemic sensitivity to environmental risks (for similar argument
beyond Viet Nam, see Brooks, Grist, and Brown 2009, 751). Hydraulic
systems are conceived within predictable ranges of variability, notably
of water flow across river basins and weather patterns. Yet, such
variability is increasingly unpredictable and reaches ever greater extremes,
both as a result of resource overuse and of climate change. During the
last decade, rainfall patterns have already changed in Viet Nam, with
fewer precipitations in the north and more in the south (ISPONRE
2009, xv). In addition, several new dams are being commissioned
upstream on the Mekong—most significantly in China but also in Laos,
Cambodia, and Thailand—which will affect the river’s flow in yet
uncertain ways but are likely to compete for depleting freshwater
resources, and accelerate erosion, siltation, and salinization across the
delta and within its aquifers (Vaidyanathan 2011).

Similarly, the process of modernization has prioritized accumulation
through productivity at the expense of rural livelihoods and
environmental sustainability, leading to the reclamation of much
flood plains, wetlands, and shallow coastlines (see notably Adger
1999, 253; Lebel et al. 2009, 283), and increasing demand for both
water control and use (Miller 2007, 199). The overexploitation of
underground water for household use and economic activities has
reached alarming levels, with research expecting the exhaustion of
some Mekong Delta aquifers by 2013 if no urgent measures are taken
(Nuber and Stolpe 2008; VOV News 2009). As sea level rises, the
depletion of underground water and drainage of traditional flood
plains makes flooding and saline penetration ever more frequent and
consequential. All these factors will combine to make the country’s
extensive irrigation system less effective, and commensurately affect
agricultural productivity (Sneddon and Nguyen Thanh Binh 2001; Le
S. Long 2007; VietNamNet Bridge 2009; Käkönen 2009; Biggs et al.
2009, 211-12; VietNamNet Bridge 2010). This is particularly worrisome
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considering that the Mekong Delta produces half of the country’s rice
and most of its surpluses and exports, but will also be one of the most
severely affected region by freshwater shortages and sea-level rise. In a
context of systemic dependency, the model of industrial agriculture is
therefore exposing Viet Nam to a new vulnerability, weakening its
resilience to external shocks, which could indeed void the successes
achieved in food security over the last three decades.

Third, and maybe most importantly in the long term, industrial
agriculture has affected the adaptability of Vietnamese farmers. The
technologies of the Green Revolution have led to monocultures of
high-yielding varieties. Across Viet Nam’s ecological zones, few modern
and hybrid cultivars have replaced a large number of traditional ones
that were well suited to their local climatic and biotic attributes, be it
rain patterns, salinity, acidity, temperature, or pest prevalence. By
constraining access to natural resources, reducing genetic diversity,
knowledge, skills, and social networks, and now enclosing species
within intellectual property fences, industrial agriculture has created
technological and institutional path dependencies. This is foreclosing
alternative options, some of which are becoming more than ever
necessary for adapting to quickly evolving hydraulic and climatic
conditions and to make the food production system more resilient
(Adger 1999, 252-57; Perkins 2003; Young et al. 2006, 313; Taylor
2007, 11-12; FAO 2008, 44-45; Altieri and Koohafkan 2008; ETC
Group 2009, 8-14; Brooks, Grist, and Brown 2009, 745-61; Havaligi
2009; Moore 2010, 399).

While aligned on the global discourse of ecological modernization,
the Vietnamese response to the climate crisis therefore rests on
unsubstantiated technological and institutional assumptions. On the
one hand, the measures so far internationally agreed to mitigate GHG
emissions fall well short of the magnitude and timing that the latest
science indicates would have some chance of preserving climatic
equilibrium. Furthermore, the potential of the technological solutions
proposed to deliver such insufficient abatement, or to adapt to changes
that cannot be avoided, is either overestimated or yet unproven, for
want of research and operational deployment. On the other hand, Viet
Nam’s adaptation strategy is based on, and builds its expectations
from, a paradigm threatened not only by multiple structural stressors
but also by internal dynamics that render the model ever more
precarious at three levels: it has weakened the ecological foundation of
agriculture through biophysical override; it has increased dependence on
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complex production and circulation processes both within and
outside agriculture; and it has locked the development of that
agricultural model into path dependencies through technical,
knowledge, and institutional homogenization that is now foreclosing
alternatives, reducing options for resilience and adaptation.

CIRCULAR METABOLISM

The underlying logic of industrial production and consumption,
including modern agriculture in Viet Nam as discussed above, is
essentially linear: an ever increasing amount of energy and material
resources are mobilized at one end, creating both wealth and waste at
the other (Murota 1998; Jones, Pimbert, and Jiggins 2011). Since the
Earth is a finite system, except for a constant input of solar energy, the
use of resources and the sinking of waste are bound to hit limits. This
is now happening on numerous and widening fronts, including energy
and freshwater scarcity, biodiversity losses, and climate change
(Rockström et al. 2009a). To maintain functionality in a finite system,
processes have to be circular, with all outputs being recycled into new
inputs, with new energy (solar in the Earth’s case) compensating for
entropic loss. The argument of the previous sections underlines how
much a new model is urgently needed, in Viet Nam as elsewhere, to
address the inherent contradictions of industrial agriculture and
emerging structural stressors.

For the past five decades, the realization of such limits and the
conception and experimentation on alternatives have sprung and
matured (including notably Bookchin 1962; Carson 1962; Georgescu-
Roegen 1971; Meadows, Club of Rome, and Potomac Associates
1974; Blaikie and Brookfield 1987; Keil et al. 1998; Peet and Watts
2004; Foster, Clark, and York 2010). With respect to agriculture,
limits and alternatives have also long been debated in both the
scientific and policy literature (Weis 2007; McIntyre et al. 2009;
McMichael 2009a; UNCTAD 2010; de Schutter 2010;  Vía Campesina
2010; Moore 2010; Weis 2010; Woodhouse 2010; Hoffmann 2011;
Foley et al. 2011). It has become clear that only by steering away from
industrial processes will agriculture drastically reduce, and eventually
reverse, its GHG emissions, and prevent the crossing of other planetary
boundaries (Funes 2002; Borron 2006; Nelson, Scott et al. 2009;
GRAIN 2009; Jones, Pimbert, and Jiggins 2011). Also, and crucially,
the most robust of such alternatives underline the interaction of both
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technological and social dimensions, showing how ecologically
sustainable solutions cannot be socially viable without a new
organization of production, distribution, and consumption. Such
coupling of social and technological dimensions implies the
transformation of current linear practices toward a paradigm of circular
metabolism, along with the restructuring of social relations that value
such ecosystemic continuity and resilience well above the current
model of individual-centric short-term maximized utility. This new
sociotechnical paradigm of agriculture is taking different forms and
labels, including those of agroecology, permaculture, or ecological
architecture, along with organizing principles of food sovereignty (see
Trang in this issue, as well as Lee 2007; Pimbert 2008; Holt-Giménez
2009; Borras 2010). The common thread between those models is
that in order to effectively address the multifaceted crisis of agriculture
while feeding a growing global population of 7-9 billion, four
synchronous pathways of reforms must be advanced:

1. Agroecological production. To enable the circular metabolic
objective of eliminating agrochemical inputs and reduce
energy use, these will need to be substituted with higher
labor intensity; smaller production scales; cooperative
and reciprocity arrangements; and the de-globalization,
localization, and shortening of commodity chains—
transformed into proximity trading webs. It will also
require the rebuilding of resilient agrobiodiversity, as well
as a rich and dispersed knowledge in agroecological
metabolism (Rosset 2003; Weis 2007; Friedmann and
McNair 2008; Ploeg 2008; Altieri 2009; Weis 2010;
Reardon and Perez 2010).

2. Socialized production. Such a transformation of production
processes will necessarily confront the political economic
resistance of interests vested in the current industrial
agriculture and food system, from upstream agrochemical
suppliers and farmers locked in technological and
commercial path dependencies, to downstream food
processing industries, conglomerate retailers, and the
array of financiers and marketeers all along that chain. To
face this resistance to agroecology, and reclaim their long
overdue control over production and accumulation,
farmers will need to reappropriate their means of
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production, notably land, water, species, and knowledge,
in a process that some have characterized as repeasantization
(Ploeg 2007; Sevilla Guzman and Montiel 2009; Vanhaute
2011; see also Weis 2007; Borras 2008; Rosset 2009;
McMichael 2009b; Rosset 2011; Torrez 2011).

3. Prioritized consumption. The linear character of industrial
agriculture is at the root of its destructive impact, for its
depletion of soils and biodiversity, its exhaustion of
natural resources, and its environmental externalities—
including climate change. The magnitude of energy and
material imbalances also stems from the nature of goods
such a system delivers, driven by market profitability
rather than actual needs. While agroecology offers
alternatives to the procedural dead-ends of industrial
agriculture (how goods are produced), food sovereignty
also undertakes to change what is produced. This is a
necessary step in reducing the energy-material throughput
and its pressure on ecosystems, while ensuring the most
efficient response to societal needs. Most notably, this
requires ending the production of biofuels and reducing
wastes from food processing and commodification, but
also demands a shift from energy-, water-, and grain-
intensive commodities, such as meat and dairy products
or all-season luxury fruits and vegetables, toward directly
and locally consumable food of high nutritional quality
and safety (ETC Group 2009; de Schutter 2009; Magdoff
and Tokar 2009; McMichael 2009c; Stehfest et al. 2009;
Foley et al. 2011).

4. Fair distribution. Close to a billion people are food insecure
in the current system despite high levels of productivity
and intensive resource use (FAO and WFP 2010; Foley et
al. 2011). This systemic failure is bound to increase in a
world of ever more depleted resources and saturated
environmental sinks. As discussed earlier, the rhetorical
response of industrial agriculture to that crisis is to further
intensify outputs through a renewed Green Revolution. In
turn, the food sovereignty perspective argues that current
production is sufficient, and even excessive, if it focuses on
direct consumption and is more equally distributed. It
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reasserts the social function of food beyond commodity
production and profit accumulation, as livelihood and in
fulfilling the universal right to food through self-
consumption and community solidarity. The food
sovereignty perspective therefore establishes institutional
redistribution mechanisms, such as in-kind grants to
vulnerable groups, schools and hospitals, food-for-work,
and affordable local markets (Schiavoni and Camacaro
2009; Wright 2009).

We have seen that the ecological modernization of the green economy
rests on speculative technological and institutional assumptions.
Those claimed solutions remain, however, to develop or to scale up,
beyond what is realistic for the timing and magnitude needed. In
contrast, agroecology and food sovereignty revert to long-proven
agricultural practices, enhanced with newer but well-tested knowledge,
and which provide sustainable use of resources, stronger biodiversity,
and more resilience to environmental change, while delivering high
levels of outputs (Altieri and Koohafkan 2008; Altieri 2009; McIntyre
et al. 2009; de Schutter 2010; Vasilikiotis 2010; Vía Campesina
2010). This alternative model also rests on a sociopolitical organization
of decentralized and democratized power over production, distribution,
and access to food that has proven robust at times of crisis (for the
example of Cuba, see Wright 2009; Reardon and Perez 2010; Machín
Sosa et al. 2010; Rosset et al. 2011).

CONCLUSION

In Viet Nam over the past three decades, modernization has brought
tremendous increases of food production and productivity, leading to
significant surpluses and exports. There are, however, mounting
threats, notably that of climate change, which could quickly void those
gains and affect the country’s food security. The response by Vietnamese
authorities and most development actors has been to invest in further
agricultural modernization, notably through expanded irrigation
systems and the adoption of yet higher-yielding varieties and climate-
proofed species. This reflects the modernization approach that Viet
Nam has adopted for half a century, and the globally prevalent
ecological modernization discourse of green capitalism. It makes a
politically convenient act of faith in technological and institutional
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innovations, both for reducing GHG emissions to mitigate the
magnitude of climate change, and for building the resilience of an
industrial agriculture that would supposedly keep increasing its
productivity despite the challenging context. In fact, it is often argued
that only industrial agriculture can possibly feed a growing world
population (for example, Fedoroff et al. 2010).

Yet the presumption of techno-institutional salvation not only
fails to recognize the inherent limits of modernized agriculture but also
obfuscates the instability of the model in the context of climate change,
and how precarious it renders food security. The overall picture of Viet
Nam’s agriculture is by now one deeply and increasingly embedded in
complex and global commodity chains requiring energy-intensive
production, mechanical and chemical processing, packaging,
transportation, storage, and refrigeration. It requires efficient norms,
rules, and institutions of international trade, and a sustainable
environment that provides the needed ecological services. Yet, energy
supplies, agrochemicals, engineered processes such as irrigation and
drainage, trade stability and, in particular, environmental change, are
all areas of intensifying crisis. In the context of systemic dependency as
described in this article, industrial agriculture is now deceptively
exposing Viet Nam to new sources of vulnerability, weakening its
resilience to external shocks that could indeed blow away the deceivingly
proud castle of cards it has built around agriculture and food security
for the past thirty years.

Beyond the critique of that model, this article has argued that there
is a compelling nexus between agroecology and food sovereignty that
tackles the necessity of feeding a growing population with that of
radically reducing agriculture’s ecological footprint, while in fact
rebuilding circular metabolic processes. That sociotechnical paradigm
is in this sense a far superior model to industrial agriculture, and there
is a quickly growing body of literature discussing the theory and
ongoing experiences of moving from the latter to the former in the
broader context of a transition beyond industrial capitalism (see
notably Bello 2004; Cheynet 2008; Victor 2008; Latouche 2009;
Kempf 2009, 115-34; Jackson 2009; Martínez Alier 2009). The next
question is to see how such a paradigm can take hold in a country like
Viet Nam, despite the creeping interests now deeply vested in agro-
industrial accumulation. Supporting the still very few agroecology and
food sovereignty initiatives, and engaging in related policy debates, will
be compelling and urgent contributions to that shift.
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NOTE

1. National production in 1995 was 25 million tons, of which 12.8 million tons were
from the Mekong Delta. Respective preliminary figures for 2008 were 38.7 million
tons and 20.7 million tons. Hence: (20.7-12.8) / (38.7-25) = 57% (GSO 2009b).
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