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INTRODUCTION

Agriculture high-tech application uses ad-
vanced technologies and techniques in agricultural 
production to create products with high productiv-
ity, quality, competitiveness, and environmental 
friendliness (Government, 2015; Xo & Nhuong, 
2006). The application of high technology in ag-
ricultural production is an urgent requirement be-
tween production practice and the essential solu-
tions to industrialization and agricultural modern-
ization in rural areas (Thomas, 2012; Hien, 2014). 
However, the implementation still has limitations, 

such as the small, fragmented agricultural produc-
tion scale, the lack of planning, and the large-scale 
establishment of concentrated production areas 
(Chung, 2018; Dung & Ninh, 2015). Moreover, the 
application of scientific-technological advances to 
production is limited, not bold in selecting plant va-
rieties and applying biotechnology, which results in 
low productivity, product quality, and competitive-
ness, and high investment capital for agricultural 
production using high technology (Khuong et al., 
2014; Hien, P.V., 2014). Significantly, the criteria 
for constructing high-tech agricultural applications 
still need to be completed. Therefore, the research 
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was necessary to be raised in the current period. 
The study aimed to identify and evaluate the exist-
ing agricultural land use, apply high technology for 
rice and cash crop (corn) production, and propose 
solutions to improve the efficiency of the high-tech 
application.

MATERIALS AND METHODS 

Systematizing theoretical bases of 
hi-tech application agriculture 

Based on the legal documents and previous stud-
ies in Vietnam and around the world. The research 
established the requirements for hi-tech application 
agricultural production, as shown in Table 2.

Data collection

Secondary data collection

The study collected data on the current land 
use, reported agricultural production, socio-eco-
nomic development, statistical yearbook, and re-
ports on the implementation of resolution 09-NQ/
TU of the provincial party committee. The study 
collected data on the province’s agricultural land 
use and administration maps.

Primary data collection

Expert consultation to identify high-tech 
application agricultural production criteria

The study consulted experts on rice (24 farm-
ers, 24 managers, and 15 scientists) and corn (19 
farmers, 16 managers, and 16 scientists) to build 
the requirements for developing a high-tech ap-
plication for mass production.

The classification of land suitability 
for high-tech application

The study consulted the farmers, managers, and 
scientists and synthesized previous studies to build 
the hierarchy requirement for mass production. The 
sample size was calculated based on Slovin (1960) 
with an allowable margin of error of 10%.

Creating land characteristics

The study inherits the soil characteristics data 
from the project, evaluating the potential and dis-
tributing soil fertility based on soil maps to assess 
the constraints to crop cultivation in the An Giang 
province (Du et al., 2019).

Data processing 

The data were processed to analyze non-para-
metric data using Microsoft excel software. Then, 
the chart was drawn. Finally, the current state of 
agricultural land use, hi-tech applications in agri-
culture, and applications of rice and corn in cur-
rent conditions were analyzed and evaluated.

Besides, the study identified the current agri-
cultural land use status on paper maps through dis-
cussions with agricultural managers to determine 
the location and distribution of land use types.

Criteria for hi-tech agricultural development

The data from expert consultation was syn-
thesized to determine the priority of requirements 
using the Microsoft Excel software and the multi-
objective assessment method (Sharifi., 1990). 
From ranking the criteria of interest of the target 
groups for each condition for high-tech crop pro-
duction, the data were standardized to the same 
value from 0 to 1 (Eq. 1) (Sharifi., 1990). 

𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋 =  
∑𝑌𝑌𝑌𝑌(𝑗𝑗𝑗𝑗)𝑋𝑋𝑋𝑋

∑ 𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍𝑍(𝑗𝑗𝑗𝑗)
 

 

 

(1)

where: Xi – the standardized point of the level of 
interest required i,     
∑Y(j)i – the total score of the assessors 
for requirement i in requirement group j 
for high-tech application development,  
∑Zmax(j) – the highest total score of re-
quirement group j for high-tech applica-
tion development assessed by the expert. 

Delineation of the hi-tech 
agricultural production area 

This method was based on the adaptive as-
sessment method (FAO, 1976 and 2007) with 05 
basic steps from Figure 1.

RESULTS 

Factors affecting high-tech agricultural 
production in the study area

Current agricultural land uses

The rice and corn production areas dominate 
in the An Giang province (Table 1 and Figure 2).  
Table 1 shows the advantages of agricultural de-
velopment, which are favorable conditions for 
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applying new science and technology to agricultural 
cultivation more conveniently and synchronously.

Application of high-tech for 
rice and corn production

Rice

In current cultivation had been applied new 
techniques (such as seed; 1 must consider 5 re-
ductions, 3 reductions-3 gains, and integrated 
pest management) (Monica et al., 2020). At the 
same time, the province was also developing 
rice production systems according to VietGAP, 

Figure 1. Process of ability zoning for high-tech application

Table 1. The area of agricultural land-use types in 2019
No Land use types Area (ha) Ratio (%)

1 Triple rice 194,748.30 68.31

2 Double rice 60,890.25 21.36

3 Double rice - Cash crops 390.46 0.14

4 Rice - Cash crops 418.11 0.15

5 Rice - Shrimp 53.37 0.02

6 Cash crops 13,100.72 4.60

7 Fruits 9,945.44 3.49

8 Aquaculture 5,530.36 1.94

Total 285,077.01 100.00

Source: Agriculture and Rural Development Depart-
ment of An Giang, 2019.

Figure 2. Current agricultural land use in 2019 in An Giang province



242

Journal of Ecological Engineering 2023, 24(1), 239–247

GlobalGAP, and organic standards (Thang et 
al., 2017); and application of machine tools to 
mechanize farming stages (Martin et al., 2013; 
Castelein et al., 2022). Moreover, the province 
has built large sample fields associated with pro-
duction links (Gokul et al., 2020). These were 
favorable conditions for the development of high-
tech applications.

Cash crops

The province applied high technology and 
implemented the replication in the area, such as 
seeding, applying agricultural mulch, and using 
cultivators’ soil. However, several techniques still 
need to be replicated, such as building net and 
membrane houses, spraying water and drip irriga-
tion, and building cooperative groups.

Limitations in high-tech application

The assessment results also showed that the 
current application of high technology in agricul-
tural production still faced many limitations, such 
as a lack of investment capital, human resources, 
incomplete infrastructure, consumer markets, and 
farming techniques that still needed to be replicat-
ed. For example, there were still obstacles in corn 
production that have not promoted mechanization.

Determining the requirements 
for high-tech applications 

Based on preliminary criteria defined by the 
systematization of high-tech agricultural produc-
tion applications. The study engaged farmers, 

Table 2. Index of specific requirements for high-tech application in rice and corn production

General 
requirement Code Specific requirements

Source of 
requirements 

for hi-tech 
application

Index rice Index corn

Farmer Manager Scientist Farmer Manager Scientist

Physical

1 Soil
Indur M. 
Goklany, 
2001;
Karehka 
Ramey, 2012;
FAO, 2001;
WHO, 1990;
Horlings & 
Marsden, 
2011;
Tilman D. et 
al., 2001;
Xo and 
Nhuong, 
2006;
Law of high-
tech, 2008;
Decree 
1895/2012/
NĐ-TTg;
Decision 
66/2015/QĐ-
TTg;
Nguyen et al., 
2017;
Khuong et al., 
2014;
Chung, 2018;
Sundkvist et 
al., 2005;
Spencer et 
al., 2003;
FAO, 1976;
FAO, 2007;

0.889 1.000 0.929 1.000 0.923 1.000

2 Water 0.778 1.000 1.000 0.923 1.000 1.000

3 Weather 1.000 0.909 0.857 0.769 0.846 0.750

Average of the Physical requirement group 
(A) 0.889 0.970 0.929 0.897 0.923 0.916

Economy

4 Cost 0.909 1.000 1.000 1.000 0.750 0.857

5 Profit 0.909 1.000 1.000 0.882 0.750 0.857

6 Capital efficiency 0.727 0.833 0.929 0.647 0.313 1.000

7 Consumer market 1.000 1.000 1.000 1.000 1.000 1.000

8 Product price 0.636 0.500 0.643 0.882 0.500 0.857

9 Investment capital 0.545 0.917 0.786 0.588 0.250 0.286

Average of the economic requirement group 
(B) 0.788 0.875 0.893 0.814 0.594 0.810

Society

10 Farmers’ education 1.000 0.917 0.733 0.824 1.000 1.000

11 Management ability 0.750 1.000 0.933 0.176 0.583 0.714

12 Labor source 0.250 0.583 0.533 0.294 0.667 0.429

13 Infrastructure 0.750 0.833 0.933 0.941 0.667 1.000

14 Production 
organization 0.750 0.917 1.000 0.882 0.833 1.000

15 Land use rights 0.333 0.417 0.600 0.000 0.250 0.000

16 Policy support 0.583 0.750 0.933 0.412 1.000 0.429

17 Techniques 0.667 0.833 1.000 1.000 0.750 0.857

Average of the social requirement group (C) 0.635 0.781 0.833 0.566 0.719 0.679

Environment

18 Salinity/alumification 1.000 0.909 1.000 0.833 0.857 1.000

19 Soil degradation 1.000 1.000 1.000 0.889 1.000 1.000

20 Water pollution 1.000 0.909 1.000 1.000 0.929 1.000

Average of the environment requirement 
group (D) 1.000 0.939 1.000 0.907 0.929 1.000

Index of  general requirement (RI) = 
[(3*A+6*B+8*C+3*D)/20] 0.828 0.891 0.913 0.741 0.743 0.802
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Figure 3. Index of general requirements for high-tech (a) rice application and (b) corn application

a) b)

Table 3. Factors rating for high-tech application of rice and corn production
Quality 

requirements
Diagnostic 

criteria
Suitability rice Suitability corn

S1 S2 S3 N S1 S2 S3 N

Sulfuric hazard

Depth appears 
in sulfuric

No alum, 
>100 50-100 <50 - No alum, 

>100 50-100 <50 -

Depth appears 
in generating 
materials alum 
(cm)

No alum, 
>100 50-100 <50 - No alum, 

>100 50-100 <50 -

Water holding 
ability Soil structure Silt loam Clay, Silt Sandy 

loam Sand Silt loam, 
Silt Sandy loam Clay, Sand -

Flooding 
hazard

Flooding depth 
(cm) <30 30-60 - >60 - - - -

Flooding 
duration (month) <3 3-6 - > 6 <3 - - >3

Drought hazard
Additional 
irrigation 
duration (month)

<2 2-3 3-4 >4 <2 2-3 3-4 >4

Return of 
Capital

Profit >80% 60-80% 40-60% <40% >80% 60-80% 40-60% <40%

Capital 
efficiency >80% 60-80% 40-60% <40% >80% 60-80% 40-60% <40%

Market ability

Stability of 
consumer 
market

Stable - - Unstable Stable - Not yet 
Stable Unstable

Stability of 
product price Stable Less 

volatility - Very 
Volatile Stable Less 

volatility - Very 
Volatile

Product Quality Good Medium - Weak Good Normal - Bad

Model 
development 
ability

Farmers’ 
qualifications 
and 
management

Good Medium Weak Very weak Good Medium - Weak

Infrastructure Complete - Not yet 
complete Incomplete Complete - Not yet 

complete Incomplete

Production 
organization Cooperative Cooperative 

group Individual - Cooperative Cooperation 
Group - Not

Technique 
applying ability

Techniques 
apply Modern - - Traditional Modern - - Traditional

Environmentally 
friendly ability

Salinity/
acidification Low Medium - High Low Medium - High

Soil degradation Little Medium - Much Little Medium - Much

Water pollution Little Medium - Much Little Medium - Much

managers, and scientists to assess the parameters 
required for mass manufacturing high-tech rice 
and corn applications. Figures 3a, 3b, and Table 2 

depict the findings of expert evaluations for high-
tech applications of rice and corn. The results 
showed that the requirements of land use rights, 



244

Journal of Ecological Engineering 2023, 24(1), 239–247

Table 4. Suitable classification for high-tech application rice production
Zone Suitable classification Limited factors Area (ha) Ratio (%)

1 Moderately suitable

•	 Additional irrigation duration;
•	 Poor quality of labor;
•	 Water pollution;
•	 Poor management ability;
•	 Product prices are less volatile;
•	 Investment capital is not available;

105,972.28 34.47

2 Marginally suitable •	 Infrastructure not yet;
•	 Soil structure; 25,699.48 8.36

3 Not-Suitable

•	 Additional irrigation duration;
•	 Poor quality of labor;
•	 Product prices fluctuate widely;
•	 Salinity/acidity
•	 Soil degradation;
•	 Water pollution;
•	 Small-scale production;

175,725.81 57.17

Table 5. Suitable classification for high-tech application corn production
Zone Suitable classification Limited factors Area (ha) Ratio (%)

1 Moderately suitable

•	 Irrigation duration;
•	 Poor quality of labor;
•	 Water pollution;
•	 Mechanization of some stages;
•	 Poor management ability;
•	 Product prices are less volatile;
•	 Investment capital is not available;

121,028.94 39.37

2 Marginally suitable •	 Infrastructure not yet; 28,645.20 9.32

3 Not-Suitable

•	 Irrigation duration;
•	 Poor quality of labor;
•	 Product prices fluctuate widely;
•	 Salinity/acidity;
•	 Soil degradation;
•	 Water pollution;
•	 Small-scale production;

157,723.43 51.31

Figure 4. Zoning of land suitability for high-tech application rice production
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managerial capacity, labor resources, capital in-
vestment, and support policies were little interest 
to expert groups.

Developing the requirements and 
diagnostic criteria for high-tech 
applications for rice and corn production

Based on the assessment of the amount of in-
terest in specific requirements for rice and corn 
production by expert groups, it was combined 
the results of consultations gricultural managers 
and farmer interviews. Since then, nine quality 
requirements for the high-tech application of rice 
and corn production in the An Giang province 
have been established (Table 3).

Zoning the high-tech application 

Zoning suitable land for rice and corn 
high technology application 

The study built 192 land characteristic units 
based on land characteristics for high-tech appli-
cations. It compared the suitability hierarchy for 
high-tech applications and land unit characteris-
tics. Three suitability zones of high-tech applica-
tions for rice production in An Giang province are 
shown in Table 4 and Figure 4, whereas for corn 
- Table 5 and Figure 5.

Solutions for enhancement of 
high-tech application 

1) The local government should have the plan to 
implement and build agricultural infrastructure 
synchronously. It was necessary to regularly 
train technicians for the people in agricultural 
production in the direction of safety, organic, 
eco-technology, and product quality assurance 
to enhance the value of Vietnamese agricultural 
products. Science and technology applications 
should be implemented to deliver to farm-
ers. People should be instructed on how to use 
chemical fertilizers and pesticides correctly and 
at the appropriate time.

2) The locality needs to build concentrated pro-
duction areas, use seeds and apply synchronous 
production techniques to create a homogeneous 
product quality and high yields that can access the 
fastidious market during the integration period.

3) The government should develop policies to sup-
port businesses in investing in the agricultural 
sector because enterprises can identify and find 
output markets for products and build brands to 
increase the production value of farmers. 

4) Each locality needs to have appropriate policies 
about land to develop high-tech applications.

5) Training human resources in the right industry and 
choosing suitable subjects is necessary. The next 
step is facilitating investment and capital support 
for businesses, individuals, and qualified people.

Figure 5. Zoning of land suitability for high-tech application corn production
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DISCUSSION

Developing high-tech agriculture was one of 
the global trends to meet the demand for eatables, 
foods, and quality agricultural products (Giller et 
al., 2021; FAO, 2017). Thereby, the conditions of 
agricultural production in the world, in general, 
were still fragmented and small-scale (Meyer, 2010; 
Woodhill et al., 2020). Assessing the applicability of 
advanced technology requires that the physical, eco-
nomic, social, and environmental conditions can be 
determined by opinions from different experts, in-
cluding managers, scientists, and farmers (Nguyen 
et al., 2017). The requirements for high-tech agricul-
tural production needed to pay much attention to the 
provisions of soil and water because these were es-
sential inputs for agricultural cultivation. Moreover, 
the conditions on the capital capacity of farmers and 
the product consumption market were indispensable 
because when implementing high-tech agriculture, 
farmers must meet sufficient investment resources.

Furthermore, when creating products, it needs 
to have a stable place of consumption because 
high-tech agricultural production creates large out-
puts that are homogenous, and the role of linkage 
in production is enhanced (Johann & Kurt, 2002). 
In addition, to apply new scientific and technical 
measures to high-tech agricultural production, the 
farmers’ knowledge was indispensable (Šūmane et 
al., 2017; Khondokar, 2015; Ajayi, 2008). Besides, 
the requirements on organizations supporting agri-
cultural production were necessary to improve the 
role, efficiency, and linkage in the process of con-
suming farming products and supplying agricul-
tural materials for high-tech agricultural production 
(Douxchamps et al., 2015; Ross et al., 2013; Johann 
& Kurt, 2002).

Moreover, the infrastructure conditions must 
be met to serve the transport of agricultural goods 
and meet the demand for electricity for irrigation 
and drainage by electric pumps (Bacior and Prus, 
2018; Marie-Agnès, 2013; Murakami et al., 2007). 
Therefore, identifying the areas with the potential 
for development to apply high-tech rice and maize 
is necessary. In addition, there should be solutions 
to upgrade the areas that are not eligible to develop 
sustainable agriculture and adapt to climate change.

CONCLUSIONS

The results showed the current status of agri-
cultural land use with the central area of rice land, 
followed by the cash-crops area (mainly corn). The 

results also identified the techniques applied in rice 
and corn products, such as seed technology, mecha-
nization, farming techniques, and production as-
sociation. The study initially built a hierarchy with 
9 quality requirements, 21 criteria for rice, and 20 
criteria for high-tech corn application. The results 
identified three zones of high-tech application for 
rice and corn production. The not-suitable area (N) 
occupied the most, and the highest suitable level 
was moderate (S2). The research had built the solu-
tions to improve the efficiency of rice and corn pro-
duction high-tech applications such as supporting 
policies, enhancing human resources, developing 
infrastructure, and linking production.

REFERENCES

1. Ajayi, O.C. 2008. User acceptability of sustain-
able soil fertility technologies: lessons from farm-
ers’ knowledge, Attitude and Practice in Southern 
Africa, Journal of Sustainable Agriculture, 30(3), 
21–40. https://doi.org/10.1300/J064v30n03_04

2. Bacior, S., Prus, B. 2018. Infrastructure development 
and its influence on agricultural land and regional 
sustainable development. Ecological Informatics, 44, 
82–93. https://doi.org/10.1016/j.ecoinf.2018.02.001.

3. Castelein, R.B. Broeze, J. Kok, M.G. Axmann, H.B. 
Guo, X. Soethoudt, J.M. 2022. Mechanization in 
rice farming reduces greenhouse gas emissions and 
food losses and constitutes a positive business case 
for smallholder farmers - Results from a controlled 
experiment in Nigeria. Cleaner Engineering and 
Technology, 8, 100487. https://doi.org/10.1016/j.
clet.2022.100487

4. Chung, D.K. 2018. Land accumulation and concen-
tration: Theoretical and practical basis for devel-
oping commodity agriculture in Vietnam. Vietnam 
Journal of Agricultural Sciences, 4, 412–424. (In 
Vietnamese)

5. Douxchamps, S., Van Wijk, M.T., Silvestri, S., 
Moussa, A.S., Quiros, C., Ndour, N.Y.B., Rufino, 
M.C. 2015. Linking agricultural adaptation strat-
egies, food security, and vulnerability: evidence 
from West Africa. Regional Environmental Change, 
16(5), 1305–1317. https://doi/org/10.1007/s10113-
015-0838-6.FAO. 1976. A Framework for land 
evaluation. FAO Soil Bulletin 32, FAO, Rome, Italy.

6. Du, T.T., Tri, L.Q., Minh, V.Q., Khoa, L.V., Dung, 
T.V., Vu, P.T., Mi, N.T.H., Nguyen, P.C. 2019. Soil 
classification and distribution in Angiang prov-
ince according to the WRB system, at the scale of 
1/100000. Vietnamese Journal of Soil science, 56, 
5–10. (In Vietnamese)

7. Dung, N.T, Ninh, L.K. 2015. Factors affecting 



247

Journal of Ecological Engineering 2023, 24(1), 239–247

economic efficiency in rice producing of rice 
farming households in Can Tho City. Can Tho 
University Journal of Science, 36, 116–125. (In 
Vietnamese)

8. FAO. 2007. Land Evaluation towards a revised 
framework. Land and discussion paper, FAO, Rome, 
Italy.

9. FAO. 2017. The future of food and agriculture – 
Trends and challenges. Rome. Italy.

10. Gokul, P.P., Hom, G., Dil, B.R., Peter, C. 2020. 
Gender differentiated small-scale farm mecha-
nization in Nepal hills: An application of exog-
enous switching treatment regression. Technol-
ogy in Society, 61. https://doi.org/10.1016/j.
techsoc.2020.101250.

11. Government. 2015. Decision 66/2015/QD-TTg 
dated December 25, 2015, on stipulating criteria, 
competence, order, and procedures for recognizing 
hi-tech agricultural areas.

12. Giller, K.E., Delaune, T., Silva, J.V. 2021. The fu-
ture of farming: Who will produce our food? Food 
Sec., 13, 1073–1099. https://doi.org/10.1007/
s12571-021-01184-6

13. Hien, P.V. 2014. Developing hi-tech agriculture in 
Vietnam: Initial results and difficulties to be solved. 
Journal of the Institute of Southeast Asian Studies, 
12, 64–70.

14. Johann, K., Andurt, S. 2002. Linking agribusiness 
and small-scale farmers in developing countries: 
Is there a new role for contract farming? Develop-
ment Southern Africa, 19(4), 503–529. https://doi.
org/10.1080/0376835022000019428

15. Khondokar, H.K. 2015. Attitude and Level of 
Knowledge of Farmers on ICT-based Farming. Eu-
ropean Academic Research, 2(10).

16. Khuong, L.T., Tuan, T.A., Tuong, T.Q. 2014. Re-
search and propose some solutions to mechanisms 
and policies to develop hi-tech agriculture toward 
commodity production in Vietnam. Journal sci-
ence and technology policy and management, 
3(3), 54–65.

17. Marie-Agnès, J. 2013. Targeting infrastructure 
development to foster agricultural trade and mar-
ket integration in developing countries: an ana-
lytical review. Overseas Development Institute. 
London.

18. Martin, G., Rashad, H., Boru, D., Alfred, S., Bau-
tista, E., Sumunistrado, D., and Elepaño, A. 2013. 
Mechanization in rice farming: lessons learned from 
other countries. Asia Rice Foundation.

19. Meyer, R. 2010. Low-Input Intensification in Agri-
culture Chances for Small-scale Farmers in Develop-
ing Countries. GAIA - Ecological Perspectives for 
Science and Society, 19(4), 263–268(6). https://doi.
org/10.14512/gaia.19.4.8

20. Monica, A., Kwasi, O.Y., Robert, A. 2020. Quanti-
fying the impact of agricultural technology usage on 
intra-household time allocation: Empirical evidence 
from rice farmers in Ghana. Technology in Society. 
https://doi.org/10.1016/j.techsoc.2020.101434.

21. Murakami, E., Saraiva, A.M., Ribeiro, L.C.M., Cu-
gnasca, C.E., Hirakawa, A.R., Correa, P.L.P. 2007. 
An infrastructure for the development of distributed 
service-oriented information systems for precision 
agriculture. Computers and Electronics in Agri-
culture, 58(1), 37–48. https://doi.org/10.1016/j.
compag.2006.12.010.

22. Nguyen, P.C. 2017. Research on criteria of suitable 
land zoning to the application of high technology for 
Rice and Cash crops production (Case study in An 
Giang province). Doctoral thesis in Land Manage-
ment. Can Tho University. (In Vietnamese)

23. Ross, M.W., Robin, D.G., and Ismail, C. 2013. Link-
ing agricultural production practices to improving 
human nutrition and health. ICN2 Second Interna-
tional Conference on Nutrition Better Lives. FAO 
and WHO.

24. Sharifi, M.A. 1990. Introduction to Multi-criteria 
Evaluation Techniques. ITC, Enschede, 85.

25. Slovin, E. 1960. Siovin’s formula for sampling tech-
nique. Retrieved on February, 13, 2013. Stallings, 
W.M., Singhal, S. 1969. Confidence level and sig-
nificance level. Journal o Experimental Education, 
37(4), 57–59. https://doi.org/10.1080/00220973.1
969.11011150

26. Šūmane, S., Ilona, K,, Karlheinz, K., Agnes, S., 
Talis, T., Ignacio, I. R., Maria, R., Tzruya, C., 
Amit, A. 2017. Local and farmers’ knowledge mat-
ters! Integrating informal and formal knowledge 
enhances sustainable and resilient agriculture, 
Journal of Rural Studies, http://doi.org/10.1016/j.
jrurstud.2017.01.020

27. Thang, T.C., Khoi, D.K., Thiep, D.H., Lan, V.T., 
Tinh, V.T., Valerien, O.P. 2017. Assessing the po-
tential of climate smart agriculture in large rice 
field models in Vietnam. CCAFS Working Paper 
No. 211. Wageningen, the Netherlands: CGIAR 
Research Program on Climate Change, Agriculture 
and Food Security (CCAFS). 

28. Thomas A.L. 2012. Civic agriculture: Reconnect-
ing farm, food, and community. University Press 
of New England.

29. Woodhill, J., Hasnain, S., Griffith, A. 2020. Farmers 
and food systems: What future for small-scale agri-
culture? Environmental Change Institute, University 
of Oxford, Oxford).

30. Xo, D.H., Nhuong, P.H. 2006. Agricultural develop-
ment towards high technology in Vietnam. Com-
ment on the Agricultural Extension Forum & Tech-
nology; November 25, 2006, Da Lat city, Lam Dong 
province, 8. (In Vietnamese)


