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Abstract. The Industrial Revolution 4.0, based on the achievements of the digital revolution, has contributed
greatly in promoting the application of science and technology in production. These are favorable conditions for
Mekong Delta agriculture to develop in an integrated manner, helping to improve the quality of growth, enhance
competitiveness and create a favorable legal environment for businesses in production and business, in technolo-
gy transfer and innovation. The impacts of Industrial Revolution 4.0 on agriculture will change the way of man-
aging agriculture, from production, processing, exchange to consumption. Achievements of the digital revolution
can be applied to all of these stages in order to save input materials, lower production costs, ensure food safety
and limit environmental pollution in the Mekong Delta in the future.
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1. The Industrial Revolution 4.0 and
agriculture in the Mekong Delta of Vi-
etnam

1.1. Overview of the world industrial
revolutions and the Industrial Revolution
4.0

Over the past 250 years, humankind has
witnessed and experienced three industrial
revolutions that has brought about tremen-
dous changes. The First Industrial Revolution
took place around 1784 with the use of water
and steam power and production mechaniza-
tion. In this revolution, production methods
changed from manual to mechanical thanks
to the invention of the steam engine. This
revolution created higher labor productivity,
even dozens, hundreds of times higher than
preceding manual labor. Moreover, the First
Industrial Revolution also showed the possi-
bilities of performing many tasks which
could not be done before if using just human
and physical strength.

The Second Industrial Revolution took
place from about 1870 to the outbreak of
World War | with the use of electric power
and the introduction of large-scale mass pro-
duction lines (electricity, transportation,
chemicals and steel production). This revolu-
tion set new premises and solid foundations

for developing the industry at a higher level.
Countries’ economies changed rapidly thanks
to the Second Industrial Revolution and labor
productivity increased hundreds and thou-
sands of times higher than small-scaled pro-
duction.

Human's next breakthrough was the for-
mation of the Third Industrial Revolution in
the 1970s with the introduction of automated
manufacturing based on computers, electron-
ics and the Internet. This revolution created a
relatively new production method compared
to the past and labor productivity also in-
creased dramatically. Some tasks originally
done by human could be replaced by ma-
chines. Human lifestyles, habits, and cultures
also changed and developed accordingly.

The Fourth Industrial Revolution (also
known as the Industrial Revolution 4.0)
which is being formed on the basis of the
Third Industrial Revolution, began to appear
in the middle of last century. This revolution
is a combination of technologies to create
resonance between the fields of physics, digi-
tal and biology. The Industrial Revolution
4.0 is built based on digital revolution, char-
acterized by the Internet which is increasing-
ly popular and mobile. It is a trend of com-
bining real and virtual systems, Internet of
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Things (l1oT) and Internet systems (loS).
Nowadays, digital technologies with comput-
er hardware, software and network systems
are becoming more and more complex and
integrated, thus making profound and deep
change to human society. Economically, this
revolution is expected to redraw the world’s
economic map with the strong rise of coun-
tries developing mainly based on modern
technology, innovation and creativity; on the
other hand, countries that rely heavily on re-
source exploitation will diminish their power
and gradually lose the position. The Industrial
Revolution 4.0 has a profound impact on pro-
duction, consumption, business organization
and creativity; creating state-of-the-art goods
and services such as service robots, self-
driving cars, drones, remote surgery..., which
used to be considered to be impossible.

It can be seen that the Industrial Revolu-
tion 4.0 opens up many opportunities and
also poses challenges for every country, or-
ganization and individual. In Vietnam, it has
been affecting strongly and increasingly all
economic sectors and social life. Recently,
the Party and State of Vietnam have directed
all levels and sectors to promote the applica-
tion and development of science, technology
and innovation, do research and improve ac-
cess capacity so as to actively participate in
Industry 4.0. In particular, on September 27,
2019, the Politburo issued Resolution No.
52-NQ/TW on a number of guidelines and
policies to actively participate in the Fourth
Industrial Revolution. The Resolution identi-
fies that Vietnam needs to take full advantage
of the opportunities brought about by the In-
dustrial Revolution 4.0 in order to accelerate
the process of renewing the growth model,
restruct the economy associated with the im-
plementation of strategic breakthroughs and
nation modernization; strongly develop the
digital economy; develop fast and sustainably
based on science-technology, innovation and
high-quality labor; improve the quality of life
and welfare of the people; ensure national
defense and security, protect the ecological
environment.

1.2. An overview of the Mekong Delta
and agricultural sector in the Mekong Delta

Overview of the Mekong Delta

The Mekong Delta is a large delta, rich in
ecology and fertile alluvial soils, with moun-
tains, forests, and numerous rivers. The
boundary of the Mekong Delta is delimited
by: the North borders Cambodia; the East
borders Vam Co River, Ho Chi Minh City;
the South borders the East Sea; and the West
borders the Gulf of Thailand. It is located in
the end part of the Mekong river basin and is
the southernmost point of Vietnam. The Me-
kong Delta consists of Can Tho City and 12
provinces: Long An, Dong Thap, Tien Giang,
Vinh Long, Tra Vinh, An Giang, Bac Lieu,
Ca Mau, Kien Giang, Soc Trang, Ben Tre
and Hau Giang.

Provinces and cities in the Mekong Delta
are home to many ethnic groups, including
4 main groups: Kinh, Hoa, Khmer and Cham.
Therefore, the culture here is very diverse
and plentiful, expressing Vietnamese cultural
identity and showing the culture integration
at once. Apart from religions introduced from
the outside such as Buddhism, Catholicism,
Islam, Protestantism, in the Mekong Delta,
there are other religions appearing only in
areas with obvious local nuances such as Buu
Son Ky Huong, Tu An Hieu Nghia, Cao Dali,
Hoa Hao.

According to the General Statistics Of-
fice, the population of the Mekong Delta is
currently about 16.2 million people (account-
ing for 23 % of the national population), with
82 % of the population living in rural areas
and 18 % in urban areas. The economic
structure of the Mekong Delta shifts towards
agriculture — industry and services sectors,
with a tendency of increasing proportion of
industry and services and reducing propor-
tion of agriculture. Over the past time, the
economic structure in the whole region has
changed but still focuses mainly on agricul-
ture while industry and services account for
only a small proportion with a slow upward
trend.
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Agriculture in the Mekong Delta

Firstly, the agricultural economy of the
Mekong Delta ranks first in the country in
terms of area, output and value. Currently,
the Mekong Delta provinces have the leading
agricultural land area in the country, with
2,606.5 thousand hectares (equivalent to
25.53 % of the whole country). The agricul-
tural production value of the region accounts
for 33.3 % (in 2011) of the national agricul-
tural value, 1.91 times higher than that of the
Red River Delta; 2.28 times higher than that
of the North Central and South Central Coast
region; 3.24 times higher than that of the
Northern Midland and Mountainous area and
3.19 times higher than that of the Southeast
region ...

Secondly, the Mekong Delta is the largest
orchard of the country with many popular
specialties. Provinces in the Mekong Delta
have an area of nearly 300,000 ha, with a to-
tal production of over 3 million tons of fruits
per year. Fruit exports in the Mekong Delta
are well-developed with the expansion of ex-
port markets across many continents. Cur-
rently, there are over 30 kinds of specialty
fruits with high economic value such as: Hoa
Loc mango, green pomelo, Nam Roi pomelo,
dragon fruit, durian, longan, Mac Bac sapo-
dilla, banana, pineapple, citrus fruits... that
are grown following VietGAP and Global-
GAP standards. In the coming time, the de-
velopment of fruit trees in the Mekong Delta
is associated with the focus on developing
processing industry and consumption market.
At the same time, the selection of key fruit
trees with high productivities and competi-
tiveness is also paid attention with a favora-
ble investment policy to develop specialized
cultivation areas and build brand for each
product.

Thirdly, the fishing economy is a key sec-
tor of the region. Fishery production of the
Mekong Delta provinces currently accounts
for more than 56.62 % of the country's total
fishery production, capture fishery produc-
tion accounts for 39.97 %, and aquaculture
area accounts for 72.00 %. The fishing econ-

omy contributes 30-35 % to the GDP of the
agriculture-forestry-fishing sector, with the
growth rate of production value reaching 8-
10 % per year. Fishing export turnover
reaches 8-9 billion USD. The total fishery
products reaches 6.5—7 million tons, of which
aquaculture accounts for 65-70 % of total
production. With this advantage, the fisheries
of the Mekong Delta is a key economic sec-
tor with mass and highly competitive prod-
ucts, a large export turnover, capable of self-
investing and developing, contributing signif-
icantly to the socio-economic development of
the region.

Fourthly, the agricultural economy of the
Mekong Delta region is facing climate
change. Coastal forest ecosystem in the Me-
kong Delta plays a very important role in
protecting the coast, the environment and
supplying woods. It is also the living and
production place of a part of coastal people.
However, the ecosystem here is directly af-
fected by climate change with severe conse-
quences. Every year, coastal erosion in the
region takes place at a relatively high speed
(over 40m). The system of sea dykes and riv-
er estuary dykes is not strong enough to
withstand the threat of natural disasters. The
area and quality of the coastal mangrove
belts is not guaranteed to protect the sea dyke
system and prevent natural disasters. In addi-
tion, the mangrove deforestation for cultiva-
tion, aquaculture, forest exploitation and
land use has not been controlled and is even
increasing, significantly reducing the area
and quality of mangroves. As a result, salini-
ty intrusion occurs earlier and negatively af-
fects the life and rice production activities of
people, especially in coastal areas.

2. The role and impact of Industry
Revolution 4.0 on the development of ag-
riculture in the Mekong Delta, Vietnam at
present

2.1. The role of technology 4.0 applica-
tion in the development of agricultural
products in the Mekong Delta, Vietnam at
present
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With the adverse events caused by cli-
mate change and environmental pollution,
the agricultural industry in the Mekong Delta
Is facing a great challenge, forcing the region
to change its ways of thinking and acting. In
the new context, the region's agricultural
production must be based on the application
of technology, especially the high and the
latest technology of the Industrial Revolution
4.0. The application of Industry 4.0 technol-
ogy plays a huge role in the development of
agricultural products in the Mekong Delta at
present.

Firstly, increase productivity, output,
quality and cost of agricultural products. The
application of digital technology will assist
the process of planning, calculating seasonal
cost and sales, collecting, analyzing envi-
ronmental information, and controlling
equipment to keep the agricultural production
environment follow the set procedure. Cur-
rently, the Mekong Delta has built cluster
factories to process food, vegetables, catfish,
shrimp... and promoted cooperation in devel-
oping systems of processing, drying and stor-
age at the same time. The region also gives
priority to investment and financial support
for research, the transfer and application of
modern and mechanized technologies; in-
vestment in research and processing by-
products from farming and agricultural prod-
ucts. Local authorities have invested over
VND 1,600 billion to support the implemen-
tation of more than 7,000 production models,
contributing to improving production effi-
ciency by 15-20 % [6].

Secondly, replace human labor and speed
up some production stages, perform the
functions of  production,  processing,
transportation and market supply. This is the
direct effect of science and technology in the
role of application and replacing human
labor. Industrial Revolution 4.0 contributes to
applications in transporting agricultural
products. Currently, although Vietnam is a
major manufacturer and supplier of
agricultural products in the world, about
40 % of the products are damaged during
transportation, causing great waste for the

economy. The successful application of
Industry Revolution 4.0 will help to better
control the transportation process, limit the
damage rate of agricultural products,
especially fruits and vegetables, aquatic
products during transport .

Thirdly, create plant varieties and animal
breeds with high quality and productivity. In
recent years, the application of technology
has helped create some high-yielding rice
varieties such as Jasmine 85, OM4218, OM
6976 and OM 4900, fruit trees, some shrimp
varieties with high yield and quality such as
whiteleg shrimp, tiger prawn... In addition,
Industry 4.0 creates technologies to prevent
and eradicate diseases, clean technologies,
preservation technologies to help increase the
price of agricultural products when supplying
to the market. The development of gene
technology and biotechnology from the
achievements of the Industrial Revolution 4.0
allows the Mekong Delta to create, build and
form plant and animal breeds suitable for the
intended use.

2.2. The impact of Industrial Revolu-
tion 4.0 on the development of agriculture
in the Mekong Delta, Vietnam at present

Science and technology is considered as a
breakthrough solution to develop a green and
high value-added agriculture. In the process
of applying science and technology in agri-
culture, the Industrial Revolution 4.0 creates
valuable opportunity and new potentials for
application for the Mekong Delta. However,
the region is also facing many challenges.

Positive impacts:

Firstly, on process innovation.

Reality shows that the application of
cloud computing in transporting agricultural
products is very necessary. It helps control
the truck temperature, prevent vegetables and
seafood from being damaged during trans-
portation. In addition, new innovations in the
information technology can increase farmers'
adaptability to changes by increasing access
to weather and market information.

It is very essential for the Mekong Delta
to apply Industry 4.0 technology achieve-
ments in serving the development of e-
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government and smart cities, as well as solv-
ing relevant issues in dealing with climate
change, increasing production and export
agro-fishery products.... The application of
smart technology has helped to exchange,
connect and provide information from manu-
facturers, businesses to the researchers and to
the places with available technology to help
agriculture and fisheries be smarter and more
efficient, develop sustainably.

In the development of agriculture, the
Mekong Delta is a major source of food, fruit
and fisheries, playing an important role in the
nation's food security and export strategy for
rice and aquatic products. Annually, the Me-
kong Delta provides 95 % of rice export and
60 % of fisheries exports. It is also one of the
largest specialty fruit growing areas for do-
mestic and export demand [7]. In the past
time, specialty rice varieties has been intro-
duced for cultivation, a part of traditional rice
area has been replaced with high-value vege-
tables, fruit trees. The Mekong Delta also
promotes the "four linkages" strategy to syn-
dicate agricultural products by expanding
links with processing centers in the region
and across the country, contributing to im-
proving the value of agricultural products.
The linkage is one of the important solutions
to build a comprehensive and sustainable
commodity agriculture in the Mekong Delta.

In the field of cultivation, the structure of
plants and crops shifted strongly towards
commodity production suitable to each re-
gion's advantages and adapt to climate
change. In the restructuring of crop produc-
tion, the basic trend is to diversify crops to
gradually reduce the monoculture situation,
especially rice; gradually increase the propor-
tion of other crops with economic efficiency,
especially industrial crops, fruit trees, spe-
cialty plants, vegetables, beans, onions, gar-
lic, ornamental plants of high economic val-
ue. The structure of rice crop in the Mekong
Delta region has changed in the direction of
increasing the area of Winter — Spring crop,
reducing the area of Summer — Autumn crop,
increasing productivity and quality of rice,

increasing economical efficiency of rice cul-
tivation area. Local long-day rice varieties
adapted to deep water such as VND 404,
VND 95-19, MTL 250, MTL 392, MTL 449,
OM 4498, OM 2395, OM 1257, OM 3405,
Nang thom, Nang Huong are fairly widely
used. The transfer and application of rice
production process following VietGAP
standards has significantly improved product
quality in the market to meet the require-
ments of food hygiene and safety. Many lo-
calities have signed contracts with scientists
from the Mekong Delta Rice Institute, Can
Tho University to provide rice seeds and
many other crop varieties suitable to each
soil region, ensuring high productivity and
good quality.

Secondly, on agricultural technical inno-
vation.

The development of biotechnology al-
lows to select and create new plant varieties
and animal breeds which are more suitable
for the intended use. This has a strong impact
on the productivity and the quality of crops
and animals, thereby increasing the added
value in each agricultural product. A typical
example is the application of breeding giant
river prawn in An Giang province. This is the
technology of breeding all male giant river
prawn, originated in Israel. Male giant river
prawns weigh about 200-300 grams heavier
than females and the growth of males is fast-
er than females. In the past, all-male prawn
farming was usually done manually by sepa-
rating the males from mixed populations.
However, this method is relatively time con-
suming with high labor cost while shrimp
quality is not guaranteed. Applying effective
biotechnology to produce all-male prawns in
fact can increase income by up to 60 % for
the farm. The application of new scientific
and technological achievements in rice pro-
duction has also Dbrought significant
achievements. Currently, 100 % of the rice
production area in the Mekong Delta has
been mechanized in tillage stage; rice area
applying sowing seeds by row accounts for
about 20 % of the total rice production area.
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The rice area harvested by combined har-
vester is 95-98 %, contributing to improving
the rice quality and reducing post-harvest
losses significantly.

Rural areas in Mekong Delta is flourish-
ing with many innovations. Many key agri-
cultural economic regions have been formed
such as the Long Xuyen Quadrangle focusing
on developing agriculture — forestry, building
materials industry and tourism; the western
region of Hau river forms a high-quality rice
production region; U Minh Thuong area has
developed the model of shrimp-rice rotation
and aquaculture; coastal areas focus on eco-
tourism, aquaculture and offshore fishing...
As of June 2019, the whole region had 528
communes meeting new rural standards (ac-
counting for 40.6 %), 2,7 times higher than
2015. In addition, irrigation systems and dis-
aster prevention are initially innovated to
meet climate-change adaptive agriculture.
Activities to handle urgent erosion of river
banks and coasts have been implemented, 36
urgent treatment projects have been priori-
tized with a total budget of VND 2,500 bil-
lion [8]. These results have contributed to
rural economic restructuring and income
generation. The per capita income in rural
areas in 2018 of the Mekong Delta reached
about 36.7 million VND (2.4 times higher
than in 2010 and 1.1 times higher than in
2016), higher than the national average
(35.88 million) [9].

Thirdly, on the production organization
method.

Access to technology has helped the agri-
cultural economy change its traditionally
small-scale and self-sufficient production
organization method. A typical instance is
the "Best rice cultivation” model of My Dong
Cooperative (Dong Thap province) collabo-
rating with Rynan Smart Fertilizers Company
to cultivate Jasmine variety using intelligent
cultivation (slow-fertilizing and spraying bi-
oproducts once, using a solar sensor to regu-
late the water level). This model has helped
to achieve a yield of 7 tons of rice per ha,
while reducing the variety from 200 kg/ha to
60-80kg/ha, reducing fertilizer, reducing the

number of pesticide sprays from 5 to 3 times,
pests are reduced and labor is saved.

Along with cultivation, the animal hus-
bandry industry has also changed from small-
scale and scattered husbandry to the form of
large-scale farms focusing on industrial and
semi-public methods. The whole region has
formed a number of large-scale breeding
models, gradually increasing according to the
farm economy model. With the implementa-
tion of developing breeding and leaning pig
herds program, Ca Mau province has over
5,000 foreign breed pigs with fast weight
gain, high lean rate, low feed cost and short-
en breeding time. Breeding of crossbred Sin-
dhi cow has also been expanded, many prov-
inces have strongly developed animal hus-
bandry under the farm economy model.

Negative impact:

Firstly, the region's agriculture is mainly
based on natural resources and cheap labor,
thus facing many difficulties due to limited
capacity in absorbing technology and innova-
tion, low labor productivity. In fact, although
the Mekong Delta has many potentials and
strengths, its development is still not com-
mensurate with its potential. In particular,
Industry 4.0 technology has not been system-
atically and effectively applied, the region
has not exploited all resources and strengths.
The product competitiveness is quite low.
Products are exported mainly in unprocessed
form, resulting in low economic efficiency.
Regarding macroeconomic  management,
there are still significant limitations for ex-
ports, such as lack of synchronous planning,
lack of long-term and sustainable develop-
ment strategies while the processes of pro-
duction, processing, consumption and export
still lack uniformity and logic.

Secondly, an economy with a high level
of automation and creativity requires labors
to adapt quickly to changes in production,
otherwise there will be labor redundancy,
causing job disruption and unemployment.
At present, the 4.0 technology has only been
applied at some stages of the agricultural
production chain such as seeding, tending,
preliminary processing and preserving. In-
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vestment in developing high-tech agriculture
and applying science and technology in post-
harvest processing is still limited, leading to
low quality of agricultural products and mar-
ket competitiveness. The number of agricul-
tural cooperatives strong enough to associate
with enterprises in the production and con-
sumption of agricultural products is still low.
Many businesses still have to negotiate and
sign contracts directly with farmers. For in-
stance, An Giang Plant Protection Joint Stock
Company had to sign a contract with more
than 20,000 farmer households to produce a
large field model. With direct partners such
as farmer households, the Company has a lot
of difficulties to expand production links.

Thirdly, Industry 4.0 technology could
expand the gap between rich and poor in so-
ciety because knowledge plays a more im-
portant part in production than capital. At
present, agricultural production of the region
is still small, incomplete and difficult to con-
nect to domestic and foreign markets. The
labor force level is still low, focus mainly on
traditional agricultural production, the pro-
duction scale is still small and seasonal.
Many farmer households tend to follow the
crowd, do not follow production planning as
well as market strategically. Therefore, they
often change the structure and type of plants
and livestock whenever the effectiveness is
not high. Therefore, the situation of good
harvest, bad price and good price, bad crops
occur frequently.

3. Solutions to apply achievements of
Industry 4.0 to agricultural development
in the Mekong Delta region

Firstly, restruct agriculture sector towards
a high-tech agriculture.

In the context of deep international inte-
gration, it is necessary to renovate agricultur-
al production models and build synchronous
infrastructure in order to create favorable
conditions for the application of scientific
and technological achievements in manufac-
turing. Besides, the ability to prevent and
mitigate natural disaster needs to be im-
proved to respond effectively to climate

change; protect and use efficiently and sus-
tainably natural resources and the environ-
ment. It is also necessary to increase invest-
ment capital for agricultural extension pro-
grams and the transfer of scientific and tech-
nological advances. Encourage and create
link between farmers and enterprises, ensure
output for products. At the same time, it is
necessary to have strategies to train and im-
prove the qualifications for extension officers
and allocate appropriate staffing, contributing
to improving the quality and efficiency of the
transfer and application of science and tech-
nology into agricultural production.

Secondly, promote linkage development
in agricultural production with various effec-
tive types of links.

Strengthen links in the value chain, asso-
ciate production with the processing and con-
sumption of agricultural products on the ba-
sis of divesifying forms of cooperation and
links between farming households, coopera-
tives and businesses. This could improve the
efficiency of production and business activi-
ties, ensuring the interests of participating
entities. Encourage linkage between farming
households and credit institutions, science
and technology organizations and enterprises.
In the long term, agricultural cooperatives
need to be more proactive and flexible in
production and business activities. To do
that, it is necessary to pay attention to build-
ing and developing a contingent of managing
officers with appropriate qualifications and
capacity, contributing to stable and sustaina-
ble development, creating jobs and output for
agricultural products and actively building
new rural areas.

Thirdly, re-plan agricultural production
by region and regional scale on the basis of
linking market supply and demand with the
goal of improving the efficiency, quality and
value of agricultural products. Localities
need to create a favorable environment to
establish and strengthen the links between
businesses and businesses, between business-
es and people, between people and people to
create a close link between production, pro-
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cessing and syndicating products. At the
same time, it is necessary to pilot the con-
struction of hi-tech agricultural parks based
on new scientific and technological advanc-
es, especially biotechnology and information
technology. Create linkage and management
models according to modern criteria. On that
basis, it could create a breakthrough change
in agricultural production in the Mekong
Delta.

Fourthly, perfect mechanisms and policies
for developing science and technology for ag-
riculture, especially high-tech agriculture.

Adopt mechanisms and policies to en-
courage scientific and technological research
and application, especially biotechnology and
information technology in production and
management. Focus on measures and policies
with long-term goals to improve the quality
of agricultural products. Form strong agricul-
tural value chains in concentrated cultivation
areas. Encourage the signing of contracts be-
tween scientific, technical and technological
agencies with agricultural subjects. Adopt
adequate financial and credit mechanisms to
promote the application of the achievements
of the Industrial Revolution 4.0 into agricul-
tural development in general and the Mekong
Delta in particular.

Fifthly, improve the quality of science
and technology activities for agricultural de-
velopment.

Strengthen scientific research activities,
transfer advanced technology and apply sci-
entific and technological achievements to
agricultural production. Pay attention to all
stages of the production process, from the
creation of new plant varieties and animal
breeds, to the development of tools, means,

new cultivating methods and techniques,
promote agricultural mechanization to serve
the process of planting, harvesting, drying,
packaging and preserving post-harvest and
processing products.
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