HUIT Journal of Science 25 (S2-ICA) (2025) 251-266

DOI: https://doi.org/10.62985/j.huit_ojs.vol25.n0S2_ICA.231

APPLYING SWOT ANALYSIS TO A ONE-MILLION-HECTARE
RICE PROJECT AIMED AT REDUCING GREENHOUSE
GAS EMISSIONS

Phuong Nguyen Vu Hoang, Hien Nguyen Thu, Ba Le Huy*
Ho Chi Minh City University of Industry and Trade (HUIT)
*Email: lhuyba@gmail.com
Received: 29 November 2024; Revised: 31 December 2024; Accepted: 17 January 2025

ABSTRACT

The research has clearly identified the strengths, weaknesses, opportunities, and threats
(SWOT) for the implementation of the One Million Hectare Rice Project in the next phase. In
which, the project offers a significant opportunity for the agricultural sector to restructure the
rice production industry in the context of globalization, aiming for green and clean agricultural
products with reduced greenhouse gas emissions. The implementation of the project requires
a strong and synchronized approach with multiple strategic solutions, and particularly, the
support of domestic and international stakeholders. The project will create new momentum for
the development of Vietnam's rice industry, fostering a model that adapts to climate change
and promotes sustainable development through suitable methods in the context of local
conditions.

Keywords: Rice cultivation model, one-million-hectare rice project, emission reduction,
greenhouse gases, SWOT (Strengths, Weaknesses, Opportunities, Threats).

1. INTRODUCTION

Greenhouse gas (GHG) emissions are one of the main causes of climate change. Its
consequences include global average temperature rise, sea level rise, soil salinization, and
adverse effects on the quality of freshwater resources used for domestic, agricultural,
industrial, and service purposes. According to a report by the World Resources Institute [1],
the global GHG emissions structure by sector is ranked from lowest to highest as follows:
Waste < Industrial processes < Agriculture < Energy. Statistics indicate that GHG emissions
from agriculture rank second in proportion compared to other sectors.

In Vietnam, the GHG emissions structure follows a similar pattern, as detailed below:

Table 1. GHG emissions by sector in 1994, 2000, 2010, and 2013 ([1])
(Unit: million tons of CO; equivalent)

Sector 1994 2000 2010 2013
Energy 25.6 52.8 146.2 151.4
Industrial processes 3.8 10.0 21.7 31.8
Agriculture 52.4 65.1 87.6 89.4
Land use 19.4 15.1 -20.7 -34.2
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Sector 1994 2000 2010 2013
Waste 2.6 7.9 17.9 20.7
Total 103.8 150.9 252.6 259.0

This trend is expected to continue as forecasted up to 2030. Tables 1 and 2 show that
GHG emissions in agriculture account for the second-largest proportion and have increased
compared to other sectors.

Table 2. GHG emissions by sector in 2020 and projections for 2030 [1]

(Unit: million tons of CO; equivalent)

Sector 2020 2030 (Projected)
Energy 381.1 648.5
Agriculture 100.8 109.3
Land use -42.5 -45.3
Waste 26.6 48
Total 466.0 760.5

According to a report by the Ministry of Agriculture and Rural Development (MARD),
Vietnam's agricultural sector contributes approximately 30% of the country's total GHG
emissions. GHG emissions in agriculture are primarily concentrated in three main areas: rice
cultivation emits 49.7 million tons of CO; equivalent (50%); livestock farming emits 18.5
million tons of CO; equivalent (19%); and soil management and fertilizer use emit 13.2 million
tons of CO» equivalent (13%) [2].

More specifically, other studies indicate that the main reasons for increasing GHG
emissions in Vietnam's crop production sector include unsustainable agricultural
intensification, high fertilizer application rates, inefficient water use for irrigation, improper
management of rice residues such as straw and husks, and inefficient energy use in farming
activities [3, 4].

Currently, GHG emission reduction is one of the issues receiving global attention,
especially in the context of climate change impacting countries worldwide, including Vietnam.
Reducing emissions in agricultural production is also a key component of the National
Strategy on Climate Change to 2050, approved by the Prime Minister under Decision No.
896/QD-TTg dated July 26, 2022. This is also the reason why MARD and local authorities are
promoting the implementation of the project “Sustainable development of 1 million hectares
of high-quality, low-emission rice associated with green growth in the Mekong Delta region
by 2030.”

The use of the SWOT analysis tool is widely applied in macro-level development
management (nation, region, industry) or micro-level business management (companies,
projects, individuals). The tool helps to identify strengths, weaknesses, opportunities, and
threats in evaluating the potential of a project.

Furthermore, in order to create new momentum for the development of an efficient,
sustainable rice industry with reduced emissions, the implementation of the Project will
provide many opportunities to increase the income of participants in the rice value chain by
producing rice responsibly towards the environment and its ecosystems. However, to ensure
that both environmental goals are met and the income of the participants in the rice value chain,
particularly the income of rice farmers, is increased, it is essential for the Project to be
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successfully implemented as expected. From the above issues, this research aims to assess the
potential for reducing GHG emissions using the SWOT tool for the "One Million Hectare
Rice" project.

2. SCOPE AND RESEARCH METHODS
2.1. Research scope

The research area includes regions specializing in high-quality rice cultivation within the
"One Million Hectare Rice" project. The "Sustainable Development of One Million Hectares
of High-Quality, Low-Emission Rice Linked to Green Growth in the Mekong Delta by 2030"
project was approved by the Prime Minister in Decision No. 1490/QD-TTg dated November
27,2023. To contribute to achieving the goals of the project, the Crop Production Department
issued the Technical Process for producing high-quality, low-emission rice in the Mekong
Delta (One Million Hectare Process).

Vietnam is a country with a relatively low total GHG emission level compared to the
world’s average. Specifically, in 2014, Vietnam emitted about 284 million tons of CO»
equivalent. Of this, the energy sector was the largest emitter with 171.62 million tons of CO»
equivalent, agriculture ranked second with 89.75 million tons of CO, equivalent, and
industry emitted 38.61 million tons of CO; equivalent. The land use, land-use change, and
forestry sector did not contribute emissions but instead absorbed 37.54 million tons of CO,
equivalent [5, 6].

Although Vietnam's per capita emissions are lower than those of China, South Korea,
and Thailand, it is increasing at a faster rate compared to these countries. Specifically, per
capita emissions have increased nearly six-fold, from 0.3 tons of CO, equivalent in 1990 to
1.71 tons of CO; equivalent in 2010, while China increased three times, South Korea increased
2.5 times, and Thailand increased two times [7, 8]. In its effort to reduce GHG emissions,
Vietnam has submitted its updated Nationally Determined Contributions (NDC) to the
UNFCCC. Accordingly, with domestic resources, by 2030, Vietnam aims to reduce 9% of its
total GHG emissions compared to the Business-As-Usual (BAU) scenario, equivalent to 83.9
million tons of CO; equivalent (NDC 2020). According to the NDC 2022, this 9% contribution
could increase to 27% reduction in GHG emissions compared to the national BAU scenario
(equivalent to 250.8 million tons of CO» equivalent) under the supports from international
cooperation through bilateral, multilateral mechanisms, and the Paris Agreement on climate
change [9].

2.2. Research methods
2.2.1. Literature review and evaluation

This research comprehensively synthesizes relevant materials (information, data,
concepts, theories, and principles) related to the issue of concern from various sources such as
statistical reports, scientific papers, and other resources.

2.2.2. SWOT tool [10]

The SWOT analysis model was developed by Albert Humphrey in the 1960s-1970s.
SWOT analysis (Figure 1) is an acronym for four words:

o Strengths

e Weaknesses
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¢ Opportunities
e Threats

In this research, the SWOT tool is applied to better understand the strengths, weaknesses,
opportunities, and threats of the project. Applying the SWOT analysis model will include the
following main steps:

1. Identifying strengths, weaknesses, opportunities, and threats
2. Collecting and analyzing data to assess the application of the different categories

3. Analyzing different perspectives and the potential for application in Vietnam's context

STRENGTHS OPPORTUNITIES

099

WEAKNESSES THREATS

Figure 1. SWOT Tool
2.2.3. Relevant legal documents for the research

— Decision No. 1490/QD-TTg signed on November 27, 2023, approving the project
"Sustainable Development of One Million Hectares of High-Quality, Low-Emission
Rice Linked to Green Growth in the Mekong Delta by 2030."

— Decision No. 896/QD-TTg signed on July 26, 2022, regarding the National Strategy
on Climate Change for the period up to 2050.

— Resolution No. 120/NQ-CP signed on October 17, 2017, by the Government on the
sustainable development of the Mekong Delta in adaptation to climate change.

— Decision No. 150/Qb-TTg dated January 28, 2022, by the Prime Minister on the
approval of the Strategy for Sustainable Agricultural and Rural Development for the
period 2021-2030, with a vision to 2050.

—  Decision No. 287/QD-TTg by the Prime Minister on the approval of the Mekong Delta
Region Planning for the period 2021-2030, with a vision to 2050.

— Decision No. 942/QD-TTg dated August 5, 2022, by the Prime Minister on the
"Commitment to Global Methane Emission Reduction," with the goal of reducing
methane emissions in Vietnam by 2030.

3. RESULTS AND DISCUSSION
3.1. Results

Table 3 summarizes the SWOT analysis for the Project, with detail explaination for each
criteria is described accordingly.
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Table 3. SWOT Analysis Results

Criteria Details

Strengths - High and stable rice productivity

- Rice export positions Vietnam among the leading countries

Weaknesses | - Farmers' income from rice cultivation is still low and unstable

- Low rice product prices

- Inconsistent rice quality

- The connection between farmers is not sustainable

- High GHG emissions

Opportunities | - Creation of high-quality specialized cultivation areas with the potential
to reduce GHG emissions

- Improved livelihoods for farmers

- Environmental protection

- Adaptation to climate change

- Achieving national sustainable development goals

Threats - High financial investment required

- Large-scale area needed

- Necessary collaboration between stakeholders in the project
(government, cooperatives, banks, international donors, etc.)

3.1.1. Analysis of the "Strengths" criteria

The food production sector plays an important role in stabilizing society and contributing
to the economic development of Vietnam. The Mekong Delta contributes 50% of the country's
rice production and 90% of rice exports. In recent years, Vietnam has produced about 43-45
million tons of rice annually, equivalent to 26-28 million tons of rice. Vietnam's rice exports
have consistently ranked among the top in the world, with 5-7 million tons per year and a value
exceeding 2 billion USD (statistical data from 2016-2022) [4].

In addition, the Mekong Delta is Vietnam's main rice-growing region, with a natural area
0f'4.092 million hectares, of which 2.575 million hectares are used for agricultural production,
accounting for 62.9% of the total natural area of the region. The rice production in the region
has remained stable at around 24-25 million tons in recent years, contributing over 50% of the
national rice production and exporting more than 90% of the country’s rice exports [3].

3.1.2. Analysis of the "Weaknesses" criteria

Currently, the income of farmers is the lowest in the agricultural sector. On average, rice
yields in the Mekong Delta reach 5-7 tons per hectare per season, and farmers typically
cultivate 2-3 crops per year. The rice price fluctuates between 6,000 and 8,000 VND per
kilogram. Rice farmers who own land can achieve a profit of around 40% after deducting
production costs. However, if they have to rent land, the profit is reduced to around 20-30%
[3]. On average, a rice farming household in the Mekong Delta has 1.24 hectares of land (as
per 2020 statistics). A household cultivating 3 rice crops can only earn approximately 40-60
million VND annually. This income is hardly sufficient to cover the expenses for a four-person
rice farming household. Therefore, if rice prices are unstable, combined with low yields during
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unfavorable seasons, rice farmers in the Mekong Delta are easily prone to debt and an
uncertain livelihood.

According to a study by Dao The Anh [11], one of the reasons for the low profits in rice
farming is the high production costs, due to the excessive use of seeds, fertilizers, and
pesticides. According to 2022 statistics, although farmers have reduced the amount of rice seed
sown compared to 10 years ago, the seed rate in the Mekong Delta still averages 100-150 kg
per hectare. The excessive use of seeds, fertilizers, and pesticides not only increases the cost
of rice production but also causes environmental pollution. Post-harvest losses reach up to
10%, much higher than Thailand (4.2%).

The quality of Vietnamese rice is inconsistent, which is a weakness in the international
market. This inconsistency is due to the low quality of rice seeds, insufficient post-harvest
storage, and processing. Although the percentage of farmers using certified rice seeds has
rapidly increased over the past 10 years to over 75%, there are still limitations in the
management of rice seeds on the market, leading to inconsistent seed quality. Rice drying,
storage, and preservation remain significant weaknesses in the Mekong Delta compared to
other rice-exporting countries in the region. Additionally, small-scale production is another
reason why Vietnamese rice quality is inconsistent.

Although the number of rice farmers in Vietnam is large, the scale of production is still
small and spontaneous. The connection between farmers and rice enterprises faces many
difficulties. This is because enterprises have to manage a large number of farmers, which
increases management costs and reduces the profits for all parties in the value chain. Recently,
many cooperatives have been formed to strengthen the linkage among farmers, enabling
larger-scale production and reducing the management burden on enterprises. However, the
low level of management in these cooperatives still hinders the connections between farmers
and enterprises.

Additionally, rice farming is the largest emitter of greenhouse gases in agriculture,
accounting for about 50.31% of total emissions (equivalent to nearly 50 million tons of CO»
per year), with over 75% of methane emissions from the agriculture sector [12]. Due to the
nature of rice farming, with fields often submerged in water, organic matter in the soil
decomposes anaerobically, releasing CHs. Furthermore, continuous cultivation, the use of
excessive seed, and overuse of chemical fertilizers and pesticides, along with the maintenance
of highwater levels, contribute to inefficiency in rice farming, low fertilizer use efficiency, and
increased greenhouse gas emissions. For fertilizers, 2019 data shows that on average, more
than 0.4 tons of fertilizer is used per hectare, ten times more than 60 years ago. Excessive use
of nitrogen-based fertilizers also increases nitrous oxide (N2O) emissions. In terms of global
warming potential, 1 kg of methane is equivalent to 28 kg of CO., and 1 kg of N,O is equivalent
to 256 kg of CO,. Furthermore, post-harvest losses also negatively impact climate change, as
the emissions from post-harvest losses account for more than 10% of total emissions from rice
production [13].

3.1.3. Analysis of the "Opportunities” criteria

The overall goal of the project is to establish one million hectares of high-quality, low-
emission rice farming areas linked to a restructured production system according to value
chains. This will apply sustainable farming practices to increase value, ensure the sustainable
development of the rice sector, improve production efficiency, income, and livelihoods for
rice farmers, protect the environment, adapt to climate change, and reduce greenhouse gas
emissions, contributing to Vietnam’s international commitments.

The specific goal by 2030 is to achieve one million hectares of high-quality, low-
emission rice farming areas. This includes reducing rice seed usage to below 70 kg per hectare,
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cutting chemical fertilizer and pesticide use by 30%, reducing water usage by 20% compared
to traditional methods, and ensuring that 100% of the area applies at least one sustainable
farming practice such as 1P5G, SRP (sustainable rice farming models), AWD (Alternate
Wetting and Drying), etc., with certified agricultural practices and regional codes.

Regarding production organization, the project will ensure that:

1. 100% of the specialized rice production areas will have links between businesses,
cooperatives, or farmer organizations for production and product consumption.

2. Over 70% of the area will be mechanized.

3. More than 1 million households will adopt sustainable farming practices.

For environmental protection and green growth, the project aims to:

1. Reduce post-harvest losses to below 8%.

2. Collect 100% of straw in specialized production areas for reuse.

3. Reduce greenhouse gas emissions by over 10% compared to traditional rice farming.

The project’s outcomes can be compared and improved based on Table 4 as outlined below:

Table 4. Comparison of irrigation methods and their impact on greenhouse gas emissions

Irrigation Water CH4 N0 GlObfdl . .
. . Lo Warming | Rice Yield | References
Method | Consumption | Emissions Emissions .
Potential
Decrease by | Decrease by | Decrease by | Decrease by Neeligible
AWD approx. 19- approx. 72- | approx. 12- | approx. 25- di f%er%nce [14]
56% 100% 70% 73%
Decrease by Decrease by
AWD \ approx. 35% ! approx. 35% No change [15]
Partial Decrease by | Decrease by | Increase by | Decrease by | Decrease
AWD approx. approx. approx. approx. by approx. [16]
13.72% 10.62% 5.94% 5.32% 9.12%
Complete | Decrease by | Decrease by In;;;iiiby De:;;?;i by b;n;:;iiii [16]
A A . . :
AWD approx. 4.52% | approx. 23.1% 14.79% 10.83% 2429
Decrease by Decrease b Increase by | Decrease by | Decrease
AWD approx. 59.9- approx. 64 9}; b, | @pprox. approx. by approx. [17]
63.2% U 160% 42.2% 11.6%
Increase by
AWD \ aDer(;rfaze; 1913(1) y approx. \ No change [18]
PPIOX. &7-2701  280%
Decrease b Not Decrease by
MSD \ ADDrox. 63 4}; y significantly approx. No change [19]
PPIOX. 6.4 influenced 59.7%
Increase by
MSD \ Decrease k:)y approx. Decrease by No impact [20]
approx. 52% approx. 47%
242%
Slight
Extended \ Decrease by \ Decrease by | decrease [21]
MSD approx. 69.5% approx. 72% | by approx.
3.8%
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L Global
Trrigation Water . CH4 N2O Warming | Rice Yield | References
Method | Consumption | Emissions Emissions .
Potential
Ridge \ Decrease by | Decrease by | Decrease by bDe:re?Si [22]
Irrigation approx. 34% | approx. 23% | approx. 30% y6 {)gty ’
. 0
Ridge \ Decrease by | Decrease by \ bIn;:rearieX [23]
Irrigation approx. 10% | approx. 78% szslz Y '
. (V]
Increase
Decrease by . Decrease by
Slopg \ approx. 45.6- . Slight approx. 45.2- by approx. [24]
Irrigation 70 3% increase 61 4% 11.3-
e e 17.6%
Winter
irrigation Decrease by
(water- | approx. 62.3% \ \ [25]
saving)
Subsurface
irrigation
using \ Decrease boy \ \ No impact [26]
approx. 80%
recycled
water
Subsurface Increase in
Irrlg?tlon Decrease by Increase by Slight yield and
using \ approx. decrease, .. [26]
5-15% nutritional
recycled 95.69% approx. 7%
content
water
Continuous
subsurface Increase in
irrigation \ Decrease by | Decrease by | Decrease by | yield and [27]
using approx. 84% | approx. 28% | approx. 66% | nutritional
recycled content
water

Note: “\” indicates no available results

Additionally, the value added in the rice value chain has increased by 40%, with the profit
margin for rice farmers exceeding 50%. The export of rice bearing a high-quality, low-
emission brand now accounts for more than 20% of the total rice export volume from the
specialized cultivation area [9].

One of the key factors for the success of the Project is the ability to increase the income of
farmers and businesses involved in the rice value chain. To achieve this goal, the Project’s
activities will focus on reducing production costs and increasing the value added of rice sold in
the market. Reorganizing production among farmers within cooperatives will help significantly
reduce input costs, as farmers can buy materials in bulk at lower prices. Moreover, participating
in cooperatives will create opportunities for people to jointly invest in production and post-
harvest storage and processing equipment, improving the quality of rice and reducing production
costs. According to the Crop Production Department, participation in large-scale fields can
reduce production costs by 10-15% and increase the value of output by 20-25%.

The Project will create an opportunity for Vietnam to build a sustainable and
environmentally friendly rice production industry, increase farmers' incomes, and enhance the
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value-added production of rice. The total capital required for the implementation of the Project
is estimated to be about 650 million USD, divided into two phases:

(i) Phase 1 requires about 60 million USD to consolidate the 180,000 hectares already
invested in the VnSAT project;

(i1) Phase 2 requires 590 million USD to expand an additional 820,000 hectares of high-
quality, low-emission specialized rice cultivation areas [9].

Collecting rice straw for animal feed, mushroom cultivation, etc., is still quite common
in the Mekong Delta and provides significant profits for rice farmers. However, the collection
and processing of rice residues after harvest are still challenging due to the low value of the
residues and the high collection costs. Many technologies for processing rice residues in the
field into organic fertilizer and reducing environmental pollution have been introduced to the
farmers, but the scale of adoption remains limited. Currently, the trend of using low-carbon,
environmentally friendly branded products is also creating market advantages and increasing
the export value of certified low-emission products. Some developed countries are even
considering imposing carbon taxes on imported goods. Therefore, investing in
environmentally protective production is an inevitable trend for many industries, including
rice production. However, the comparison and balance between potential revenue sources such
as selling carbon credits, enhancing the rice brand value, reducing carbon taxes, and the
investment costs for low-emission rice production infrastructure need to be carefully
considered to ensure that the economic, social, and environmental impacts are fully accounted
for at the investment decision stage.

Table 5. Comparison of rice straw treatment methods and their impact on greenhouse gas emissions

Straw treatment CH4 Emissions N20 Emissions Global warming References
method potential
Incorporating straw / / Decrease by [28]
into soil approximately 31%
Removing straw in / / Decrease by [28]
flooded rice fields approximately 45%
Complete removal Decrease by Decrease by Decrease by [29]
of straw approximately approximately approximately 56.75%
35.38%-83.08% 26.3%-50%
Reusing straw / Decrease by / [30]
approximately
16.20%-31.40%
Late incorporation / / Decrease by [31]
of straw into soil approximately 206%

Note: “\” indicates no available results.
3.1.4. Analysis of the "Threats" criteria

An important goal of the Project is to reduce GHG emissions and support green growth
in agriculture. The "1 Must 5 Reductions" (1P5G) approach, which includes: Must use certified
seeds, reduce the amounts of seeds, fertilizers, pesticides, irrigation water, and post-harvest
loss, can all help reduce environmental pollution and GHG emissions. However, since the
highest level of GHG emissions in rice cultivation is generated when the fields are flooded
throughout the planting season, the "Agricultural - Drying - Flooding" (AWD) method is the
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main approach to reduce emissions. The AWD method can only be applied on large fields with
well-invested irrigation systems that allow flexible water control. To achieve this, smallholder
rice farmers in the Mekong Delta will generally not have enough capital to invest, and only
the government or businesses can implement it.

Furthermore, draining water between rice crops (AWD) does not significantly increase
yield or quality compared to keeping the fields flooded throughout the season. Therefore, for
businesses, investing in a well-developed irrigation system with the sole purpose of reducing
GHG emissions remains a challenge, especially considering that rice-producing businesses in
Vietnam are still struggling with resource constraints. Hence, investment in irrigation systems
to implement AWD on 1 million hectares of rice in the Mekong Delta still depends on
government investment and support from international donors.

3.2. Discussion

Some results have been achieved in the pilot models of the "One Million Hectare High-
Quality Rice" project during the Summer-Autumn and early Autumn-Winter seasons of
2024. Specifically, in the Summer-Autumn 2024 season, 4 models were implemented in 3
provinces with a total area of 196 hectares. In Can Tho City, the model has been harvested
with a yield of 64 quintals per hectare, 7 quintals higher than the yield outside the model
area. In Tra Vinh Province, the yield reached 61 quintals per hectare, 2 quintals higher than
the yield outside the model area. Two models implemented in Tra Vinh and Soc Trang
provinces are still in the harvest stage, and the yield is expected to exceed 64 quintals per
hectare, 4.6 quintals higher than the average yield outside the model area, with a reduction
of 1,262 tons of low-emission rice.

The results of reducing GHG emissions in these models show promising outcomes. In
Can Tho City, the pilot model of the Project reduced emissions by 12 tons of CO, equivalent
per hectare compared to the model where water was kept continuously flooded and straw was
buried in the fields; it reduced by 5 tons CO, equivalent per hectare compared to farmers
outside the model who applied the intermittent wet-dry irrigation technique within the
cooperative but buried straw in the fields.

In Soc Trang Province, the pilot model applying the low-emission rice production
technique resulted in emissions of 9,505 kg CO, equivalent per hectare per season. In
contrast, without the emission reduction technique, emissions were 13,501 kg CO»
equivalent per hectare per season. In Tra Vinh, the average emissions from the two pilot
models, applying the low-emission rice production technique, were 7,610 kg CO» equivalent
per hectare per season, while outside the model, emissions were 13,065 kg CO, equivalent
per hectare per season.

Based on some of the results and the operational principles of the strategic solutions,
the SWOT tool is applied as follows:

¢ SO (maxi-maxi): Maximize strengths to create opportunities.

e WO (mini-maxi): Overcome existing weaknesses to leverage strengths.

¢ ST (maxi-mini): Use strengths to eliminate threats.

e WT (mini-mini): Address potential negatives to minimize risks and adverse impacts.

Management and technical solutions aiming at reducing GHG emissions include:

Two main solution groups are proposed:
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Solution Group 01: Full mechanization and digital transformation in agriculture to improve
precision farming methods, reduce manual labor, decrease input material costs, increase
efficiency in land, water, seed, fertilizer, and pesticide use, and reduce GHG emissions.

e Water Management: Based on conservation principles and reducing GHG emissions,
such as not keeping fields flooded for more than 30 days before planting, applying wet-dry
intermittent irrigation, or draining water during the cropping season.

3.2.1. Sowing

Apply mechanized row sowing or cluster sowing combined with fertilizer burial to
increase fertilizer efficiency and reduce GHG emissions.

Figure 3. Traditional rice harvesting Figure 4. Application of mechanization in
activities rice harvesting activities

According to the "Mechanized Sowing Technical Process to Increase Efficiency and
Reduce Greenhouse Gas Emissions in Rice Production in the Mekong Delta," as per Decision
No. 396/QD-TT-VPPN dated October 31, 2023, from the Crop Production Department.

The process includes guidelines for sowing in rows or clusters using machinery in the
Mekong Delta; it also provides some recommendations on land preparation, seed selection,
and fertilization techniques compatible with mechanized row sowing and cluster sowing
(Figure 5). Depending on the mechanization method, the sowing density should not exceed 70
kg per hectare [32, 33].

Requirement for flat
land, with the highest
and  lowest  point Row seeding, < 60 kg of seed/ha, adjusting

difference in the field row spacing as required, can be combined »
not exceeding 5 cm. The  with fertilizer application. Results:
most effective solution

. . -Reduced seed, fertilizer,
is laser leveling.

and pest risks.
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-Reduced lodging,
decreased post-harvest
| losses.

y -Increased yield by

| approximately 5%

. compared to broadcast
seeding.

Land preparation: Cluster seeding, <

Plowing rice stubble in adjusting cluster spz;cing as required, can be

dry fields combined combined with fertilizer application.
with organic fertilizer to

increase decomposition;
tilling, leveling, and
irrig

Figure 5. Application of mechanized row or cluster seeding combined with fertilizer burial [32, 33]

3.2.2. Straw collection

Straw can be collected from both dry or flooded fields using corresponding straw baling
machines. If the weather is dry, the straw can be dried on the field before being collected.
However, the straw should not remain on the field for more than 5 days after harvest to prevent
a decrease in quality, particularly the loss of nitrogen in the straw. If the straw is wet after
harvest, it should be collected immediately to prevent quality degradation due to
decomposition and increased greenhouse gas emissions. Some straw baling machines that
operate efficiently in the Mekong Delta include:

(1) Round Bale Straw Baler Attached to a Tractor: This machine rolls and discharges
individual straw bales on the field, requiring a collection vehicle to transport the bales to a
storage location. The baler cannot operate on wet fields because the tires are prone to getting
stuck in the mud, and the straw bales discharged on the field may become contaminated with
mud, reducing the quality of the straw.

(2) Rubber Track Self-Propelled Straw Baler: This machine integrates the functions
of baling straw, storing the straw bales in a compartment, and transporting them to a collection
area. This type of machine can operate in both wet and dry field conditions.

Figure 6. Mechanized collection of dry and wet straw [34, 35]
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Solution Group 02: Digital Technology Solutions

a. Site-Specific Nutrient Management (SSNM) has been developed and practiced by
IRRI for over 25 years, especially in Southeast Asia. Additionally, SSNM will be customized
to the context and optimized by integrating existing tools and databases such as Rice Crop
Management (RCM), CS-MAP, AWD-map, and soil maps to reduce fertilizer misuse. The
reduction in input materials will help cut greenhouse gas emissions by about 5-10% per
kilogram of rice produced [34, 35].

b. Carbon Footprint Calculator for Rice Products (CF-Rice) is a tool developed by IRRI
for calculating and labeling rice products with an open-source footprint. CF-Rice is applied
to calculate the carbon footprint and then digitally label rice products, especially those grown
with irrigation in Southeast Asia. Life Cycle Assessment (LCA) is used to quantify
greenhouse gas emissions.

c. MRV System for Greenhouse Gas Reporting is a geographic reference platform
developed to monitor rice production progress and implement low-emission practices. Data
collected through this system can be used to measure and report greenhouse gas reduction
results. Currently, this system is being tested by IRRI and the Department of Crop Production
(DCP) in the Mekong Delta (Mekong River Delta) of Vietnam. It shows high potential in
supporting national greenhouse gas inventories and transparent reporting.

4. CONCLUSION

The application of the SWOT strategic analysis tool has clearly identified the strengths,
weaknesses, challenges, and opportunities of the project. This is a great opportunity for the
agricultural sector to restructure rice production during the global integration period when the
trend of producing green, clean agricultural products with reduced greenhouse gas emissions
is inevitable. For the project to achieve its expected results, macro goals need to be addressed
through strong, synchronized strategic solutions, with crucial support from both domestic and
international stakeholders. In particular, solutions need to be linked to full mechanization and
digital Technology Solutions in agriculture to improve precision farming methods, reduce
manual labor, reduce input material costs, increase efficiency in the use of land, water, seeds,
fertilizers and pesticides, and reduce greenhouse gas emissions.
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TOM TAT

UNG DUNG CONG CU SWOT TRONG PHAN TiCH PE AN MOT TRIEU HECTA LUA
HUONG DPEN MUC TIEU GIAM PHAT THAI KHI NHA KiNH

Phuong Nguyén Vit Hoang, Hién Nguyén Thu, B4 Lé Huy*
Truong Pai hoc Cong Thirong Thanh phé Ho Chi Minh (HUIT)
*Email: lhuyba@gmail.com

Két qua cua nghién ctru xac dinh 1o rang cac diém manh, diém han ché, co hdi va tha
thach trong tuwong lai khi thuc hién Dé 4n 1 triéu hecta lua trong giai doan tiép theo. Ngoaira,
Dé an 1a mot co hoi 16n cho nganh nong nghiép nham tai co céu lai nganh san xuét lta gao
trong giai doan hoi nhap vai thé gioi, khi hudng t6i san Xudt cac san phim nong nghiép xanh,
sach, giam phat thai KNK. Viéc thuc hién dé an can tién hanh nhiéu giai phap chién lugc mot
cach manh mé, dong bo va dic biét cAn su hd trg cta cac bén lién quan trong va ngoai nudc..
Dé 4n s& tao dong luc méi cho phat trién nganh lta gao cua Viét Nam tao nén mé hinh thich
g véi bién dbi khi hau, phat trién bén viing thong qua cac phuong phap phu hop voi diéu
kién thuc hién nay cua cac dia phuong.

Tw khoa: Dy an laa 1 tri€u ha, gidm phat thai, khi nha kinh, SWOT.
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