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ABSTRACT

The objectives of this study were: 1) investigate basic personal, economic and
social factors of commercial rice farmers, 2) explore a level of commercial rice production
adoption of the farmers 3) find factors affecting the farmers adoption of commercial rice
production; and 4) develop an extension pattern of commercial rice production of the
farmers. The respondents in this study divided into two group. The first group is rice
farmers who participtated on commercial rice production project consisted of 177 farmers.
Second group is the representatives of rice farmers who participated on commercial rice
production project in each village (1 person per village) consited 13 persons, agricultural
extension staff at district level (1 person per district) consited 6 person, and agricultural
extension staff at province levels consisted of 2 persons. Thus, the respondents in this
phase consisted of 21 persons. A set of questionnaires and focus group was used for data
collection and analyzed using descriptive statistics such as frequency, mean, maximum,
minimum, standard deviation and multiple linear regression was applied to find the factors
influencing the practice of commercial rice production. In addition, focus group discussions

was employed to obtained some more data.

The study results showed that most of the respondents were male, 51 years
old, married and elementary school graduates. They had 4 household workforces, more
than one-halt of them (67.0%) had supplementary occupation in gardeners, and 1.5
hectares of an agricultural area on average. The respondents had an average annual
income of 18,940 baht, they claimed that the farming production cost was 10,541 baht for
each time on average. About one-third of the respondents (35%) accessed credit for

agricultural production activities. The respondents had 30 years of experience in farming



and they contacted agricultural extension staff once on average. They attended
agricultural training and joined educational trips once a year on average. The respondents
perceived agricultural information through 4 channels. Their exposure to media related to
farming was 9 times a year, they contacted neighbor on agricultural production once a
year, they were members of 4 agricultural groups in their community and most of the
respondents (72.3%) had a moderate level of knowledge about commercial rice
production. However, the farmers had a high level of the adoption of commercial rice
production. Based on its detail, two aspects were found at a highest level: preparation of
production area and cultivation. However, the other two aspects were found at a high
level: maintenance practice and harvest and post-harvest management. In addition, it also
found that family income, group membership, agricultural training or educational trip,
exposure to media, and knowledge/understanding of commercial rice production had a
significant positive relationship with the adoption of commercial rice production at a
statistical significance level of 0.01 and 0.05. The commercial rice production pattern of
farmers was comprised 4 main components: 1) developing knowledge and understanding
of the farmers about commercial rice production; 2) approaches for strengthening attitudes
towards commercial rice productiont; 3) encourage to use modern technology of
commercial rice production; and 4) government supporting. Moreover, to support
commercial rice production, the concerned organization should empowerment of elderly
farmers by organize agricultural training or study visited, Irrigation development support,
adding value to rice production under the food safety system, expansion of commercial
planting area, increasing channels for receiving agricultural information; and develop the
domestic and international rice market. These changes would help achieve the
government policy to promote commercial rice production around the country for food

security, food safety and poverty reduction.

Keywords :  adoption, agricultural extension, commercial rice production, pattern

development, Lao PDR.



ACKNOWLEDGEMENTS

| am deeply grateful to my advisor, Assist Prof. Dr. Weena Nilawonk, my co-
advisor, Assist Prof. Dr. Rapassorn Kongtanajaruarun, Assist Prof. Dr. Pawinee Areesrisom
and Assist Prof. Dr. Pinnapa Muakyod, for their unwavering support and sguidance
throughout my doctoral program. Their expertise and patience have been invaluable to
me and have played a crucial role in the success of this dissertation.

| am grateful to Savannakhet provincial agriculture and forestry office for
providing me with the opportunity to conduct my research and for all of the resources
and support they provided.

| would also like to thank Assist Prof. Dr. Pateep Peuchthonglang for serving on
my dissertation chair-committee and providing valuable feedback and suggestions.
Their insights and guidance were instrumental in helping me to shape my research and
write this dissertation.

| am deeply thankful to my friends and family for their love and support
during this process. Without their encouragement and motivation, | would not have
been able to complete this journey.

| would also like to thank my colleagues at Savannakhet University for their
support and collaboration during my research. In particular, | would like to thank Dr.
Somphong Chanthavong for help with financial support and Mr. Bansack Xayaphet, Mr.
Somxay Phengsavanh, Mr. Daosavanh Keomany for their assistance with data collection.

Finally, | would like to extend my sincere gratitude to all of the participants in
my study. Their willingness to share their experiences and insights has been invaluable
to my research and has helped to make this thesis a success. Thank you for your time

and contribution.

Inta Chanthavong



TABLE OF CONTENTS

ABSTRACT (THAI)
ABSTRACT (ENGLISH)
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
List of Tables
List of Figure
Chapter 1 Introduction
Background and Problem Statements
Research Objectives
Expected Outcome
Research Scope
Definition key term
Chapter 2 Literature Reviews
Principle of Agricultural extension
Definition of agricultural extension
Scope of Agricultural Extension
Objectives of Agricultural Extension
Basic Principles of extension
Social principles for agricultural extension

Adoption Theory

Communication Channel Effecting the Adoption




Factors affecting to famer adOPtion ..o 21

Agricultural Extension Situation in Lao PDR........ccooovriiiceceeees 27
Description of the Lao Extension Approach (Tienne 2007) .......cccvveverienienereeneenne 27
The Challenge for Future EXtENSION .......oceeiiiieieceeee e 28
Principles of the Lao PDR Extension Strat@gy.........ccceerininienieniescseeaes 29
Structure of the Extension System in Lao PDR ..., 32
Functions of EXtENSION WOTKETS ..o 32

Rice Production, Consumption, Trade and Rice Policy in Lao PDR. .......ccccccoviieunnnee. 34
Rice PISEIGIOUF.........-77...... 48 ... 00 J N R ... 34
Rical@® 0 SUREBTION .. 100 ... 4 TN AL NRAL... . O O ... .................. 35
RIESWITIOEN ... ... ). e B . NI ... 36
RISSES SOEES ... ool . oo ) B ... DNV ... .............. 36
RISENSSNETR ........... L0 Wi, o S LA ... . o SN .. .................. 36

Rice pOlICy IN LE0 PDR. ..ottt ettt 37
Rice Sector SUPPOTT POLICIES ..ottt 37
Trade policy measures and national riCe reSernves. ......ceernnicesneeens 38
POLICY FramEWOTK ...t 38
Rice Sector PErfOrManCe ..o 39

Related Of RESEAICI ... 39
RICE PrOTUCTION ...ttt 39
Agricultural extension model development.......ccocverivnicnicneecececene 53
AGIICULTUIAl @XEENSION ..ttt 55
Adoption of agricultural @XtENSION ........cceieiirce e 58

Literature REVIEWS SUMIMIEIY ....c.ciiieiirrieieit ettt ettt 64



Conceptual FramEWOTIK ......c.cciiiiieee e 65
Hypothesis Of the reSEarCH ... ..o 66
Chapter 3 Research Methodology ... 67
RESEAICH LOCATION ... 67
Population and SAMPLE ... 68
Instrumentation for data COlECTING. ..o 70
Development procedures and instrument selection ..., 70

FOCUS GrOUP PAIT c.eieiiieiiitettt ettt 70
Research instrument development ...t 71
Details of research iNStrUMENT ... 71
Research iNStrument TeSTING ..o 72
CSRIEE AR Ly ... ol o L B 00 NV . .................. 72
REISIEMTIN ...............0 Wi, oS LA ... . SN .................. 73

Data Collesiisjgi.. Ye. 0. Ton ... ... ... oY S S 74
Data AnalEiEpr. « . ... 5. A .. . REVAR S 7. AW S . .........ccccenee 75
Chapter 4 ResSearch RESULLS ... 77

Part 1: Personal, economic, and social factors of the rice farmers in Savannakhet

province and their knowledge about commercial rice production...........cc......... 77
Personal factors of the reSpPONAENtS ........coiiiiieie e 77
Economic factors of the respondents ... 79
Social factors of the reSpPONAENTS ..o 84
Knowledge of the farmers about commercial rice production.........c.ccceevvueeeee. 87

Part 2: The adoption of commercial rice production of the farmers in Savannakhet,

LAO PRttt 91



Part 3: Factors Affecting the Farmers Adoption of Commercial Rice Production in

Savannakhet Province, Lao PDR........ooieeceeeeeeeeeeeeeeeeeeeeee e 104

Correlation analysis of independent variables and dependent variables;

independent and independent variables and additive variables............. 106
Factors Affecting the Farmers Adoption of Commercial Rice Production ........ 108

Part 4: Problems and suggestions about commmercial rice production in

SavaNNaKNEt PrOVINCE ......cuiuiiiiiicieiiee e 110
Problems of commercial rice production.........ccccecenienicneeeeseeeee 110
Farmers’ Suggestions about commercial rice production ...........cccccceevnnecenene. 111

Part 5: Pattern development of commercial rice production in Savannakhet

Projiiiee ol dOYPDR. o205 veeen s AL N AT L S 112

Step 1: Applying results of an analysis of main factors and problems
encountered to find problem management direction for commercial rice

SRS Ction . /.. .0 G ... A ... o ........ S ... 112

Step 2: Developing an extension pattern for commercial rice production in

SavanNNaKhet PrOVINCE. ...t 116

Step 3: Result of evaluation of the extension pattern development of

commercial rice production in Savannakhet province, Lao PDR.............. 119

Chapter 5 Conclusion, Discussion and Recommendation ...........c.coeevvniecnnnicennn. 125
CONCLUSION 1.ttt 125
Personal, economic, and social factors of the respondents...........cccecvvvirnnne. 125
Knowledge of the farmers about commercial rice production.........c.ccccevueee.. 126
Farmers Adoption of Commercial Rice Production...........ccccoeevienicncncninne 126
Factors Affecting the Farmers Adoption of Commercial Rice Production ........ 126

Problems Encountered and Suggestions of the Farmers about Commercial Rice

Production in Savannakhet PrOVINCE. ..o oo 126



Extension Pattern Development of Commercial Rice Production in

Savannakhet Province, Lao PDR. ..., 127

DISCUSSION .ottt b ettt b st esaesese e nenes 128
RECOMMENAATION ... 131
REFERENCES ..ot 133
AAPPENAIX vttt 140
Appendix (A) QUESTIONNAINE ......oveveeeeieeiieieiieee et 141
Appendix (B) Results of instrument test and data analysis.......c.ccccoevivirineirerncis 153
Appendix (C) Figures of data COUECION ..o 157

CURRICULUM VITAE ...ttt ettt st ettt 160



List of Tables

Table 1 Functions of differences extension personnel in Lao

Table 2 Population and sample size

Table 3 Personal factors of the respondents

Table 4 Economic factors of the respondents

Table 5 Social factors of the respondents

Table 6 Levels of knowledge of the farmers about commercial rice Production
Table 7 Question items answered by the respondents

Table 8 Adoption of commercial rice production level

Table 9 Levels of Famers’ Adoption of commercial rice production

Table 10 The designation of symbols and abbreviations of variables used in the study

of factors affecting commercial rice Production. .........ccccocvenicnicnincnneeeen, 104

Table 11 The correlation coefficient metric between the independent variable and

the adoption level of commercial rice production

Table 12 Factors affecting the farmers adoption of commercial rice production
Table 13 Farmers' problems about commercial rice production

Table 14 Guidelines for developing the commercial rice production in Savannakhet

province

Table 15 Results of the evaluation of the extension pattern development of
commercial rice production in Savannakhet province, Lao People's Democratic

REPUBUIC ot 120




List of Figure

Figure 1 Sources of information needs and tasks to be done
Figure 2 Structure of the Lao Extension system (Tienne 2007)
Figure 3 The Conceptual Framework of Study

Figure 4 Show the location map of study site

Figure 5 Extension model for commercial rice production in Savannakhet province.




Chapter 1

Introduction

Background and Problem Statements

Rice is the staple food of the people in the Lao People’s Democratic
Republic (Lao PDR). The rice planted area was approximately 866,982 ha in the year
2020 and accounted for about 80% of the total cropped area in Lao PDR.
Approximately 89.74% of the rice yield is produced in the rainfed ecosystems. The
rice area in the dry season 2020/2021 increased by 13.6% (102,000 ha) The rainfed
lowland rice area accounted for 65% of the total rice area and 69% of the product
whereas the rainfed upland rice area accounted for 21% of the total rice-growing
area and contributed 12% to the total rice production. Total rice production in 2020
was about 4.3 million metric tons of paddy rice (Ministry of Agriculture and Forestry
2020)

The main producers of rice in Lao PDR is smallholder farmers, the quantity of
the rice sold in the market is less than 10% of total production. The average yield in
the rainfed upland rice areas is 1.7 t/ha; 3.3 t/ha in the rainfed lowland rice areas and
4.3 t/ha in the irrigated area. Approximately 85% of the total rice production is from
glutinous varieties although, in the upland areas, 15% of rice production is from non-
glutinous varietieS.D.uring the wet season, 100% of the varieties grown by upland
farmers are local varieties. Before and up to 2020, 90% of the rainfed lowland rice
area was planted to local varieties. After establishing the rice-breeding unit to identify
new, more suitable varieties, which combine high yield potential and good eating
quality with a good adaptation to the different ecosystems of Laos, the first
improved glutinous varieties were released and widely adopted by farmers in 2020.
In the wet season 2020/21, the area planted to improved varieties in farmers’ fields
in the provinces along the Basin of the Mekong River has increased to 81% of which
36% were planted with Lao improved varieties. However, the adoption of nine

improved varieties still has limitations and the National Rice Research Program



expects that after a further two seasons, farmers can be offered and will adopt
several other new improved varieties (Silinthone, Lytoua et al. 2020)

The Party and Government have determined agriculture production as one of
the economic structure bases on the direction that agriculture is the basis for
industry and services and as the basis of the national economy. The vision of the
agriculture sector is from total rice production target: produce rice for domestic sale
and export to reach 1.5 million tons (paddy rice) in 2025 by promotion of cultivation
of rice that has high potential in each local area such as black rice (Khao Kaam),
small chicken rice (Khao Kay Noy), Lao aromatic rice and others in the potential and
suitable areas in pararel with the new improved variety and quality rice that have
hish market demand such as TDK, Tha Sa No rice, Phon Ngam rice and other
aromatic rice in plain areas. Increase proportion of regular (non-glutinous) rice
cultivation to cover 30% of total production. This includes the production of rice for
export in line with good agriculture practice (GAP) aiming at regional and international
markets. In small and medium plains in northern provinces, rice production shall
focus on export to China and other neighbouring countries by using rice seeds that
have market demand (Ministry of Planning and Investment 2021)

One of the challenges for the Ministry of Agriculture and Forestry (MAF) is to
improve Lao farmers’ and other agricultural value chain stakeholders’ ability to take
advantage of commercial high-value commodity production opportunities while also
improving food security and nutrition for rural communities and country. Spurred on
by policy design and by benign forces of socio-economic and technological progress,
Lao PDR has embarked on a path to promote the dominance of commercial,
productivity, and profit-drive n agriculture over the traditional, less productivity
oriented, and less market-driven subsistence systems of farming and food
systemS.D.uring the ensuing transition, potentially millions of hectares and hundreds
of thousands of farmers are moving from subsistence to for-cash commodity
production. In the process, different resource-use, commodity ownership,
management strategies, and new investment schemes are being promoted,
introduced, and adopted. With increased commoditization of production, entire

communities are changing their livelihood strategies and ways of life and are



becoming more integrated with the expanding market economy. At the same time,
Laos continues to have some of the most adverse and intransigent food insecurity
and malnutrition indicators in South East Asia (Samm 2020)

Savannakhet Province is the largest in Laos, covering 21,774 km?, bordered by
the Mekong River in the west, Vietnam in the east, Khammouane in the north and
Salavan in the east. The province is drained by the Banghiang river, Bangfai river,
Bangnouane river, and Xechamphone river. The river system has a comparatively
steep fall and is subject to flash flooding in the upper catchment and longer-term
flooding in the lower catchment, where several irrigation schemes have been
established. The major rice-growing areas are found along the alluvial plain adjacent
to the Mekong, with secondary areas on the residual terraces in the central part of
the province. The province is traversed by three national roads route 13, which runs
north-south along the Mekong corridor; Route 9, which runs on an east-west
trajectory from Savannakhet City to the Vietnam border; and Routel, which runs
north-south along w ith the eastern border range. Most of the provincial roads
connecting district towns with major villages are unpaved and most local roads are in
poor condition and unusable during the wet season. In 2020 -2021 Savannakhet
Province accounted for 23% of the country’s rice production and 25% of irrigated
rice production. Rainfed wet-season (WS) rice accounted for 78% of total production
within the province and irrigated dry season (DS) rice for 22%. The yield of rice in
Savannakhet averaged 3.4 t/ha for WS rice and 4.1 t/ha for DS rice, above the
national average. Among the 15 districts of the province, by far the largest rice
producers were the five districts in the Mekong corridor, which together accounted
for 60% of the total rice area in the province and 86% of the irrigated area. The
average WS yield in these five districts was 3.7 /ha and the average DS yield was 4.5
t/ha, somewhat higher than the provincial average, and most local roads (Silinthone,
Lytoua et al. 2020)

At present, the quantity of rice exports in Laos to foreign markets is still low.
The government Lao PDR has a plan to drive production for export to more than 4
hundred thousand tons by the year 2019, which this push was planned by expanding

rice planting areas nationwide by an additional 1 million hectares, and the general



average was the rice production potential of Laos will be 4.2 tons per hectare.
causing the whole country to be able to produce more rice 4,220,000 tons, of which
2,700,000 tons is the domestic consumption of rice, and are kept in reserve for
safekeeping. Food security 400,000 tons. The industrial sector is used for processing
about 500,000-600,000 tons. Therefore, it will be able to export approximately
400,000 tons (Lao Statistics Bureau, 2020). In the international market, the rice must
be of quality according to the market demand. It is therefore important to produce
quality rice. Because the rice market in foreign countries is very competitive in terms
of high quality. The production of good quality is related to the production process.
that if there is proper management practice and understanding of marketing methods
farmers across the country will have income from sales of higher production
(Agricultural and Forestry Office, 2020), including the farmers of Savannakhet Province
are in poor condition and unusable during the wet season.

Savannakhet Province has the policy to produce 814,369 tons of rice per year
for consumption to meet the demand of people with an average consumption rate
of 631 kg/person/year (Somphong, Bounmy et al. 2021). Including planning to expand
production capacity to be more volume in line with the country's policy to increase
exports rice to be sold to foreign markets in order to generate income for farmers
and the country.

The Climate-Friendly Agribusiness Value Chains Sector Project (CFAVQ) is a
project that will help to support the implementation of the Agriculture and Forestry
Strategic Plan until 2025 and Vision to 2030 to become successfully. Encouraged the
improvement of competitiveness in rice production in Khammouan, Savannakhet,
and Saravan provinces with the aim of developing production according to the value
chain to be diverse and meet the needs and production programs of the
government. Improve agricultural infrastructure to be resilient to climate change.
Provide assistance in capacity building on processing, storage, quality control of
agricultural products and promote the use of biological fertilizers and organic
agricultural production. Build strength for related disciplines and organizations
regarding agricultural production related to climate change (Climate Smart

Agriculture). Create a favorable environment for environmentally friendly agricultural



business to promote the protection of the environment and increase income for
farmers and entrepreneurs in agricultural business to be sustainable. But until now
have only 314 farmers (0.228%) participated in this project, which is very small
proportion compare to number of the farmers in Savannakhet Province (137,222
farmers). (The Climate-Friendly Agribusiness Value Chains Sector Project 2022)

But found that the current rice production for export is the problem of rice
quality does not meet the standards. That due to breed the rice used has a high
variance. The seeds were of low quality, resulting in the yield not meeting the
market demand, therefore, they can be sold at a low price, the farmer's academic
knowledge is not enough as a result, the management is not in accordance with the
good system. Quantity Low output is insufficient for domestic consumption, resulting
in very little output for export. the market has no Of course, in order to support the
production, the price is low. As a result, many farmers, especially the new
generation, switched to occupation. other substitutes for production factors such as
fertilizers, pesticides and pesticides. fuel and wages have a higher price every year as
a result, farmers have high rice production costs. (Amnouay, Wiraya et al. 2020).
Including the problem that the Lao rice variety has not improved the breed. No
further research was required, so we had to buy rice varieties from Thailand. Lack of
labor in farming as more workers turn to wage work in the city and the lack of
working capital for farming causes farmers to sell their fields and turn to other
occupations. and found that rice farming in Laos tends to decrease by about 10
percent. (Eric and Ponnarong 2020). To solve these problems, commercial rice
production must be developed properly, systematically, and comprehensively. in
accordance with the context of the area

Based on the aforementioned problems and reviews of related research
papers, it was found that no studies were conducted on the development pattern of
commercial rice production in Savannakhet Province. and it does not appear that
there is a clear development of rice production for commercial purposes in
Savannakhet Province. Therefore, the researcher is interested in studying the
development pattern of rice production as commodity product in Savannakhet

Province, Lao PDR. The goal is to provide a useful guideline for rice farmers, related



agencies involved in agricultural development; and other provinces of Lao PDR with
similar context which will generate income for the farmers bringing income into
localities and countries including being accepted in the domestic rice market that
will affect the quality of life of farmers for gaining trade surplus and further

development of the country.

Research Objectives

1. To investigate basic personal, economic and social factors of commercial
rice farmers;

2. To explore a level of commercial rice production adoption of the farmers;

3. To determine factors affecting the farmers adoption of commercial rice
production;

4. To develop an extension pattern of commercial rice production of the

farmers.

Expected Outcome

1. To know the personal, economic and social factors of commercial rice
farmers in Savannakhet Province, Lao PDR.

2. To know the adoption levels of commercial rice production of the farmers
in Savannakhet Province, Lao PDR.

3. To know the factors affecting to farmers’ adoption of commercial rice
production in Savannakhet Province, Lao PDR.

4. To have an extension pattern of commercial rice production of farmers in
Savannakhet Province, Lao PDR.

5. Relevant agencies can use this extension pattern to encourage the farmers

to increase the number of commercial rice farmers.



Research Scope

For this research, the researcher has defined the scope of the study as

follows:

Scope of Variables:

The dependent variables are adoption levels of commercial rice production
and the extension pattern of commercial rice production of the farmers in
Savannakhet Province, Lao PDR.

The independent variables are age, marital status, educational attainment,
household labor, supplementary occupation, farming size, family income, farming
cost, amount of credit, farming experience, contact with agricultural staff, participated
in agricultural training/educational trip, exposure to media, contact with neighbors
about agricultural production, gsroup membership; knowledge about commercial rice
production; problems and suggestion about commercial rice production of the

farmers.

Scope of Population:

The population used in this study has been divided into two groups: 1) the
farmers who participated in the commercial rice production promotion projects in 13
villages, 6 districts of Savannakhet Province with a total of 317 farmers. 2) agricultural
extension staffs at provincial and district levels; and farmer representative with a

total of 21 persons.

Scope of Content:

This study focused on adoption levels of commercial rice production of
farmers in Savannakhet Province, Lao PDR. This were led to develop the extension
pattern development, which has divided the adoption process into 4 stages:

- Adoption of production area preparation stage
- Adoption of cultivation stage

- Adoption of production maintenance stage



- Adoption of harvest and post-harvest management stage
Then apply the results of an analysis of main factors and problems

encountered to find problem management direction for commercial rice production

Scope of Time:

This research was started at January 2022 to September 2023

Definition key term

Adoption of commercial rice production: Refers to the adoption of
practical methods derived from academic knowledge. Farmer's experience and used
of production equipment apply to rice production according to commercial system
that is suitable for high yields and gain more income. Including 4 stages: 1)
production area preparation; 2) cultivation; 3) maintenance; and 4) harvest and post-
harvest management.

Agricultural Extension: is an applied behavioral science, the knowledge of
which is applied to bring about desirable changes in the behavioral complex of
human beings usually through various strategies and programs of change and by
applying the latest scientific and technological innovations.

Extension Pattern Development: means creation and development the
thumbnail that mimics the relationship of the peasant household adoption
phenomenon. to understand the phenomenon of easy adoption of peasant
households consisting of important characteristics is a structural relationship can
predict the outcome. However, it must be able to expand the prediction results.
more spacious as well as being able to lead to the creation of new ideas

Commercial rice production: it means implementation and following from
the process of rice production for high yields and gain more income.

Farmers: Refers to farmers who have produced commercial rice in

Savannakhet Province, Lao PDR.



Chapter 2

Literature Reviews

The purpose of this chapter was to provide theoretical support for this study.
Journals and books, proceedings from research meetings, private and public
agricultural production, the adoption process, and Lao government documents were
used to provide a detailed representation of the relevant literature. This review of
the literature was divided into the following sections:

- Principle of agricultural extension

- Adoption theory

- Factors affecting to famer adoption

- Agricultural extension situation in Lao PDR

- ASEAN rice situation

- Rice policy in Lao PDR.

- Related of research

- Literature reviews summary

- Conceptual framework

- Hypothesis

Principle of Agricultural extension

Definition of agricultural extension

There are as many definitions of agricultural extension as there are scholars,
professionals and practitioners in the field of knowledge generation, its utilization
and rural development. Below are some collections of various definitions of
agricultural extension:

(Leagans 1961) Defined that agricultural extension is an applied science
consisting of content derived from research, accumulated field experiences and

relevant principles drawn from the behavioural science synthesised with useful
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technology into a body of philosophy, principles, content and methods focused on
the problems of out of school education for adults and youth.

Kelsey and Harne (1963) agricultural extension are an out of school system of
education in which adult and young people learn by doing. It is partnership between
the Government and the people, which provides service and education designed to
meet the needs of the people. Its fundamental objective is the development of the
people.

D. Ensminger (1961) agricultural extension is a programme and a process of
helping village people to help themselves, increase their production and to raise
their general standard of living.

HW. Butt (1961) agricultural extension as the increased dissemination of
useful knowledge for improving rural life.

B. Rambhai (1958) agricultural extension is a two-way channel; it brings
scientific information to the village people, and also takes the problems of the
village people to the scientific institution for solution. It is a continuous educational
process, in which both learner and teacher contribute and receive.

O. P. Dahama (1973) agricultural extension is defined as an educational
process to provide knowledge to the rural people about the improved practices in a
convincing manner and help them to take decision within their specific local
conditions. -

Y. C. Sanoria (1986) agricultural extension is a professional method of non-
formal education aimed at inducing behavioural changes in the farmers for increasing
their income through increased production and productivity by establishing firm
linkages with research for solving farmer’s problems ensuring adequate and timely
supply of inputs and using proven methods of communication for speeding of the
process of diffusion and adoption of innovations."

Sher (2004) The agricultural extension is primarily based on the educational
philosophy and is aimed at bringing about desirable changes in the knowledge, skills,
attitudes and actions of the farmers. It is based on the basic principle of helping
people to help themselves to achieve the better living standard through increased

agricultural production and improved farm income. The crucial factor in improving
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agricultural production is the effective transfer of technology from the research
organizations to the farming community particularly the small farmers. It has been
observed that the transfer of technology from research to farmers through extension
organizations, has been one of the main obstacles in the improvement of farm
productivity.

From the above definitions, it can be asserted that “Agricultural Extension”
for that matter, Agricultural extension is “an out of school educational programme or
activity which brings about a desirable change in behaviour (knowledge, attitude,
practice and skills) of farmers to help improve their social, economic and
psychological status”.

Agricultural extension is an applied behavioural science, the knowledge of
which is applied to bring about desirable changes in the behavioural complex of
human beings usually through various strategies and programmes of change and by

applying the latest scientific and technological innovations.

Scope of Agricultural Extension
Extension appears to have unlimited scope in situations where there is need
for creating awareness amongst the people and changing their behavior by informing
and educating them. Kelsey and Hearne (1967) refer by Jaiswal and Rai (2019)
identified nine areas of programme emphasis, which indicate the scope of agricultural
extension.
1. Efficiency in agricultural production.
. Efficiency in marketing, distribution and utilization.
. Conservation, development and use of natural resources.

. Management on the farm and in the home.

2

3

a

5. Family living.
6. Youth development.

7. Leadership development.

8. Community development and rural area development.
9. Public affairs.

The following statements will further amplify the scope of extension.
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1. Extension is fundamentally a system of out-of-school education for adults
and youths alike. It is a system where people are motivated through a proper
approach to help themselves by applying science in their daily lives, in farming,
home making and community living.

2. Extension is education for all village people.

3. Extension is bringing about desirable changes in the knowledge, attitudes
and skills of people.

4. Extension is helping people to help themselves.

5. Extension is working with men and women, boys and girls, to answer their
felt needs and wants.

6. Extension is teaching through "learning by doing" and "seeing is believing".

7. Extension is working in harmony with the culture of the people.

8. Extension is a two-way channel; it brings scientific information to village
people and it also takes the Problems of the village people to the scientific institutes
for solution.

9. Extension is working together (in groups) to expand the welfare and
happiness of the people with their own families, their own villages, their own country
and the world.

10. Extension is development of individuals in their day-to-day living,

development of their leaders, their society and their world as a whole.

Objectives of Agricultural Extension

Hudu (2000) Having looked at the definitions of agricultural extension, it is
imperative to equally look at the objectives of extension. The objectives of
extension education are the expressions of the ends towards which our efforts are
directed. In other words, an objective means a direction of movement. Before
starting any programme, its objectives must be clearly stated, so that one knows
where to go and what is to be achieved.

The fundamental objective of extension education is the development of the
people. Every extension programme or activity should have clearly defined

objectives.
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An objective may be defined as an end towards which efforts are directed or
a condition to be attained. Objectives can be conceived as statements of purpose
for which an extension service is established, change in clientele’s behaviour being
the ultimate end.

According to Bardsley (1982), the main objective of agricultural extension is as
follows:

To communicate to individual members of the community advice and
assistance with respect to knowledge and methods of technical agriculture, with
due consideration of the economic and social circumstances of the individual and
other people collectively.

Agricultural extension in Ghana is primarily concerned with the following main
objectives:

1. The dissemination of useful and practical information relating to
agriculture to enable farmers’ farm more efficiently to increase incomes.

2. The practical application of useful knowledge to farm and home

3. Encourage farmers to grow their own food, eat well and live well

4. Help rural, people appreciate opportunities, beauties, and privileges of

rural life and the world around them

L1 ..
EP:spiritual

rA”

5. Promote better social, cultural recreational, intellectual and
life among rural people

6. Develop citizens proud of their occupation, independent in thinking
constructive in outlook, capable, efficient self-reliant and patriotic.

7. To improve all aspects of the life of the rural people within the
framework of the national, economic and social policies involving the population as
a whole.

Agricultural extension work is often being described as “helping people to
help themselves”. This express the extension worker implicitly faith in the ability of
people to shape their own destiny. But faith is not enough to get people change
and guide these changes into satisfying and productive channels; the extension

worker must understand the dynamic of human behavior.
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Basic Principles of extension

Certain basic principles underlie the conduct of agricultural extension work.
These principles differ with respect to the kind of community in which extension
education is carried on. Extension principles may be defined as guidelines for the
conduct of extension work and these principles are the bedrock upon which
extension service rests. The principles are:

1. Extension should start where the people are

2. Extension should be based on the needs and interests of the people

3. Extension should assist farmers to determine their own problems, help
them to find desirable solutions and to encourage them to act.

4. It is an established fact that human beings have unsatisfied wants, this
assertion is also applicable to the farmers.

5. The principle of co-operative work must be pursued to logical conclusion.

6. Extension workers should work with all members of the family.

7. The principle of the use of variety of teaching methods is another basic
principle.

8. In African rural communities, participation in extension programme is
voluntary and therefore programmes must meet the varying needs of individuals.

9. Extension workers should provide maximum opportunity for the people to
work on programmes that have been determined by them and the extension agent
working together.

10. Extension workers should take advantage of any existing local groups to
involve the people in extension programmes.

11. Subject matter covered in extension must have definite purpose and
must be specific so that programme would be able to achieve the purpose for which
it was established.

12. The principle of constant evaluation must be followed.

13. The principle of professionalism should be followed.

14. Learning is a gradual process and therefore results must not be expected

too soon.
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15. Adult learning remains high throughout life.

16. A closer principle to the one just highligshted is the principle that
extension is educational in function through assisting people to make their own
decisions among various alternatives put before them.

17. Extension workers should promote the use and development of
volunteer leaders.

18. Extension should be based on facts and knowledge.

Social principles for agricultural extension

Vanclay (2004) Summary the principles of agricultural extension as following:

Principle 1. Farming is a socio-cultural practice

Principle 2. Farmers are not all the same

Principle 3. Adoption is a socio-cultural process

Principle 4. Profit is not the main driving force of farmers

Principle 5. It is hard to be green when you are in the red

Principle 6. ‘Doing the right thing’ is a strong motivational factor

Principle 7. Farmers don’t distinguish environmental issues from other farm
management issues

Principle 8. There is a strong desire to hand the farm on to one’s children

Principle 9. Sustainability means staying on the farm

Principle 10. Women are an integral part of the farm

Principle 11. Stage in the lifecycle of a farming family and family composition
are significant factors

Principle 12. Non-adoption is not the cause of land degradation, rather
practices actively promoted by extension in the past have significantly contributed to
degradation

Principle 13. Marginal farmers are not marginal because of their management
ability but rather because of their structural location

Principle 14. Farmers’ attitudes are not the problem

Principle 15. Farmers construct their own knowledge

Principle 16. Effective extension requires more than the transfer of
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technology, it requires an understanding of the world views of farmers

Principle 17. Farmers have legitimate reasons for non-adoption

Principle 18. Top-down extension is inappropriate

Principle 19. The 80-20 rule is a self-serving delusion

Principle 20. Science and extension do not have automatic legitimacy and
credibility

Principle 21. Representation is not participation

Principle 22. Promotion of awareness through the use of dramatic images is
counterproductive

Principle 23. Put degradation into perspective

Principle 24. The best method of extension is multiple methods

Principle 25. Group extension is not a panacea

Principle 26. Extension is likely to have only a small impact

Principle 27. Farmers need to feel valued

Adoption Theory

Rogers and F.Floyd (1971) stated that adoption process is the mental process
of an individual begins with the initial stage of knowing or hearing about the new
concept and ends with decision - making for adoption. This must go through the
following stage

1. Awareness: this is the initial stage that an individual begins to know new
information or concept but lack of details because he/she has never heard or seen it
before. The perception may occur accidentally or the extension of private or
government official. This is an important stage since it is the first stage that an
individual begins to perceive new information or concept. Thus, it should be
motivated which can lead to the final stage - acceptance or refusal.

2. Interest: this is the stage that an individual is interested in the new
concept and he/she tries to seek for its details by asking people who know about

the new concept that he/she has perceived.
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3. Evaluation: this is the stage that an individual is studying details of the
new concept and compare it to the existing one in order to find advantage and
disadvantage. He /she may think that it should be tried or not.

4. Trial: in this stage, an individual does some trials in accordance with the
new concept. This is aimed to check whether the new concept conforms to the
current situations or not on the outcome will be as it is expected or not.

5. Adoption: it is the final stage that an individual must decide to adopt the
new concept in the case that he / she is satisfied with the outcome of trials.

Although the 5 stages mentioned are related to one another like a chain,
each stage may be ignored. Then, an individual may refuse the new concept in one
of the five stages anytime in the case that any stage does not make him/her be
confident. (Rogers, 1983) proposed a new concept or new theory which is the
process of the decision whether to adopt the innovation (Innovation Decision
Process). This can be divided into 5 stages as follow:

1. Knowledge: this is the stage where an individual knows the innovation for
the first time.

2. Persuasion: an individual like or dislikes the innovation.

3. Decision: an individual must decide whether to adopt the innovation or
not. In this stage, he/she may do trials on the innovation.

4. Implementation: it is the stage that an individual implements the
innovation

5. Confirmation: it is the stage where an individual is seeking for
Reinforcement to support his / her decision

Rogers (1983) explained the characteristics of Innovation as follows:

1. Relative advantage means an individual who has adopted new concepts
has considered and compared the new concept with the old one and finds that the
new concept is better. There are many ways to measure that which one is better
such as based on the economic aspect, we must find which one can give high profit.
Convenience, satisfaction, honor, trust, etc.,, can be used as a criterion. It can be
assumed that people see the importance and benefit of the new concepts and

changes.
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2. Compatibility: this means that the new concept has the characteristic
that conforms to the value of an individual, past experience, needs, culture,
tradition, skills, etc.

3. Complexity: the new concepts may be complex and is difficult to
understand or apply. This may take a long time to make an individual to adopt the
new concept.

4. Trialability: the new concept that has its characteristics contributed to the
trial with a small limitation and without any obligation is likely to be adopted
quickly. This is because an individual who does a trial feels that it is less risky.

5. Observability: the outcome of the new concept can be seen clearly and
easily.

Advancement of understanding of knowledge about the sources, process, and
consequences of the adoption and diffusion of technology is inherently an
interdisciplinary project. And then it is a central issue in social change an important

research agenda in rural sociology (Ruttan 2009)

Communication Channel Effecting the Adoption

1. Mass media: like a radiobroadcasts, television, journal, and other Printed
materials have a high level of influence in the stage of awareness and interest since
these media usually present up to date issues. Also, these media present various
interesting issues very fast and conditionally.

2. Personnel media: this includes friends, neighbors, relatives, community
leaders, and academicians. These groups of people are around target people and
they have a chance to talk to the target people. This is done by two - way
communications which can talk the target group have a better understanding.
(Kaewthep et al., 2005)

3. Government agencies: these are government organizations such as the
department of agricultural extension, the provincial’s department of agriculture and
forestry, and government loan sources. These agencies play role in the
encouragement and support target group in the stage, of assessment, trial and

implementation.
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4. Private agencies  This includes private organizations, companies, state,
etc. They play part of the role in the campaign, advertisement and public relations
on the new things. Relationship between the methods of extension and the adoption
of agriculturists

The conclusion of a research on the adoption revealed the following stages
as shown in the diagram below (Cusack 1983). Whatever The farmer acceptability and
improved adoption of the technology will be influenced by the extent to which
efforts are taken to meet these challenges. And the response on knowledge attitude
and perception provides valuable inputs for further development and modification

of the technology (Ajayi, 2007)
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Factors affecting to famer adoption

1. Factors influencing farmers’ adoption of modern rice technologies and good
management practices in the Philippines.

The study was done to assess the factors influencing adoption of modern rice
technology and management in Philippines which also pointed extension related
variable as major on technology adoption. However, the technology adoption was
found to be affected by combination of agro-climatic conditions, socio-economic and
institutional factors. Other factors were farmer’s formal education and household
size was also significant for adoption of CS (Certified Seed) technology. Also, mixed
results are obtained for the farmers who rented land adopted more as compared to
those who own land. Also, farmers having labor saving assets also prefer CS
technology. Non-rice income was also found to be highly significant and positively
co-related. Land size also played a key role for dissipate the risk and adopt the
technology in smaller area till they get assuring result for acceptance or rejection for

future continuity (Mariano, Villano et al. 2012)

2. Factors Determining Adoption of New Agricultural Technology by Smallholder
Farmers in Developing Countries.

This study has reviewed past studies on the factors influencing adoption of
agricultural technology. Perception of farmers towards a new technology is a key
precondition for adoption to occur. Other factors that have been shown to
determine adoption of agricultural technology include human specific factors,
economic factors, technological and institutional factors. From the review, the
determinant of agricultural technology adoption does not always have the same
effect on adoption rather the effect varies depending on the type of technology
being introduced. For example, farm size as a determinant of technology adoption
has been found to have mixed effect. Large farm size may have positive effect on
adoption of a certain technology and it may also reveal a negative impact on
adoption of another technology such as zero grazing technology. Understanding the

factors that influence or hinder adoption of agricultural technology is essential in
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planning and executing technology related programmes for meeting the challenges
of food production in developing countries. Therefore, to enhance technology
adoption by farmers, it’s important for policy makers and developers of new
technology to understand farmers need as well as their ability to adopt technology

in order to come up with technology that will suit them (Margaret and Samuel 2015)

3. Factors Affecting Adoption of Agricultural New Technologies in Ethiopia

Melesse (2018) Review on Factors Affecting Adoption of Agricultural New
Technologies in Ethiopia reveals that the various factors that influence technology
adoption can be grouped into the following three broad categories (1) factors related
to the characteristics of producers ie., the farmers; (2) factors related to the
characteristics and relative performance of the technology and (3) program and
institutional factors. The factors related to the characteristics of producers include
education level, experience with the activity, age, gender, level of wealth, farm size,
plot characteristics, labor availability, resource endowment, risk aversion, etc. The
factors related to the characteristics and performance of the technology and
practices include food and cash generation functions of the product, the perception
by individuals of the characteristics, complexity and performance of the innovation,
its availability and that of complementary inputs, the relative profitability of its
adoption compared to substitute technologies, the period of recovery of investment,
local adoption patterns of the technology, the susceptibility of the technology to
environmental hazards, etc. The institutional factors include availability of credit, the
availability and quality of information on the technologies, accessibility of markets for
products and inputs factors, the land tenure system, and the availability of adequate
infrastructure, extension support, etc. Enabling policies and programs, market
linkages, access to institutional support and credit were found to play a positive role
in stimulating farmer investment in and adoption of sustainable technologies.

Demographic factors

Melesse (2018) Sex differential between household heads is a very important
explanatory variable in studying factors of adoption. The prevailing social set up of

rural households placed a varying responsibility among male and female members.
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In- most parts of rural Ethiopia women are disfavored groups of the society who
couldn’t easily access technology information. Thus, numerous adoption studies had
come up with results showing being a female headed negatively influencing
technology adoption decisionS.D.ue to the prevailing socio-cultural values and norms
males have freedom of mobility, participate in different meetings and trainings.
Consequently, those male headed households who have more access to information
to use innovation than female-headed households, which have a capacity to
influence by the cultural norms and traditions. The existence of wealth difference
among female headed and male headed households could be also the possible
reason forwarded for the difference in adoption of agricultural new technologies.
Those male headed households who do have more wealth can easily afford the
price of agricultural new technologies.

Age of the household head is another variable in explaining farmers’
technology adoption behavior which plays an important role through influencing
farmers’ information access and shaping their ability to change the available
information into action. Older farmers may have experience and resource that would
allow them more possibilities for trying a new technology. On the other hand,
younger farmers are more likely to adopt new technology because they have had
more schooling than the older generation. Different agricultural technology adoption
studies revealed conflicting results on the influence of age in adoption. Some of the
findings confirmed that age negatively influencing adoption behavior of farmers. On
the other hand, other agricultural technology adoption studies by other researchers
indicated that age positively affected adoption. But, the reviewer supports the
argument if age has a negative relationship with adoption of agricultural new
technologies. When we see the adoption category of farmers in adoption of
agricultural new technology, younger farmers categorized under the first category and
they are characterized as innovative which enables them to make decision on
adoption of agricultural new technologies. In addition, the reason probably due to

their exposure to access to information than older farmers.
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Socio-Economic factors

Melesse (2018) Education status of the household head is the most common
and important variable that is found to explain farmers’ agricultural technology
adoption behavior. Various studies confirmed that it has a significant positive
influence on adoption of technologies. For instance, Mahadi et al. studied factors
affecting adoption of improved sorghum varieties in Somali Region of Ethiopia. They
have found out that more educated farmers are more likely to adopt improved
sorghum varieties in the study area. This finding is in line with other results. In other
studies, Shiferaw et al. household head’s level of education was found to enhance
awareness and decision-making, which was likely to increase the probability of
adoption of SWC practices. Educated household heads may have enhanced practical
awareness and understanding of an erosion problem and apply measures to control
it rather than considering erosion as a curse. | strongly agree that education has
positive and significant relationship with the adoption of agricultural technology. This
is due to education has the power to change the knowledge, skill and attitude of
farmers. It also enhances the analytical and problem-solving skills of farmers. In
addition, Education enhances a locative ability of decision makers by enabling them
to think critically and use information sources efficiently. Farmers with more
education should be aware of more sources of information, and more efficient in
evaluating and interpreting information about new agricultural technologies than
those with less education. That is why | agree those farmers who have better
education status have higher probability to adopt agricultural new technology than
those we do not have.

Many studies conducted in different parts of Ethiopia showed that farm land,
livestock holding and access to different productive assets have been affecting food
security status of rural households in Ethiopia. Availability and amount of family
labor plays a vital role in determining adoption and intensity of use of agricultural
technologies. The existence of active work force in rural households usually
encourages them to show interest in trying some agricultural technologies. Off
course, the influence of labor availability on adoption depends on the characteristics

of the technology to be adopted. When the new technologies in relative to the
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older ones are more attractive and labor intensive, farmers with more labor would
tend to adopt those technologies. Some new technologies are relatively labor saving
and others are labor using. For example, when a technology is labor saving like
tractors, harvesters, pesticides and the like, its impact will be negative. For those
labor-using technologies, like improved varieties of seeds and fertilizer labor
availability plays significant role in adoption. Plenty of adoption studies found out a
positive impact of family labor on technology adoption such as Solomon et al. [13].
The reviewer argues that higher family labors increase the probability to adopt
agricultural new technologies. Most of Ethiopian farmers have not used labor saving
technologies like tractors, harvesters in their production system. They depend on
labor-using technologies and this agricultural new technology require human
resource from sowing to the final harvesting of the crop.

The impact of farm size on adoption and intensity of use agricultural
technologies on the other hand, is not consistently similar in various adoption
studies. Some of the studies showed a positive influence of the variable on adoption
decision. For instance, studied determinants of adoption and intensity of use of
improved Maize varieties in the Central Highlands of Ethiopia and found a significant
positive effect. The farm size has positive relationship with adoption of agricultural
new technologies this is because most of Ethiopian farmers have grown different
varieties of crops in turn requires larger farm size. In addition, most of Ethiopian
farmers involved in mixed farming (crop and animal production). According to
different off-farm income is expected to provide farmers with liquid capital for
purchasing productivity enhancing inputs such as improved seed and fertilizers. In
another study conducted by Ibrahim et al. annual income of the respondent had a
significant positive relationship with the adoption of recommended technologies in
Bangladesh i.e., the higher the annual income of the respondents, the more they
adopted recommended technologies. The influence of annual gross income was
robust in our analysis and statistically significant in the adoption of teff, maize,

wheat, barley and sorghum technology package.
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Institutional factors

Melesse (2018) Institutional factors deal with the extent or degree to which
institutions impact on technology adoption by smallholders. Institutions include all
the services to agricultural development, such as finance, insurance and information
dissemination. They also include facilities and mechanisms that enhance farmers’
access to productive inputs and product markets. Extension service is a very crucial
institutional factor that differentiates adoption status among farmers. In the existing
situation much of agricultural technology delivery is undertaken by the extension
system. Access to participate in training, demonstration, field day and other
extensions services therefore creates the platform for acquisition of the relevant
information that promotes technology adoption. Several studies have used different
variable to measure farmers’ access to extension services. A study conducted in four
regions of Ethiopia show that farmers who had more frequent contact with extension
agents were more likely to adopt wheat technology as compared to farmers who
had low frequent contact. Similar study conducted by Mahdi has also found a
negative influence of distance from farmers’ residence to DAs office on technology
adoption. Another important measure of extension is farmers’ experience in
extension service. Farmers’ experience with agricultural extension is expected to
increase their demand for yield. The introduction of new technologies creates
demand for information useful in making decisions. Therefore, agricultural extension
organizations supply useful information about new agricultural technologies. Access
to such sources of information can be crucial in adoption of improved varieties.

Market distance of the respondents is important for the producers to get
attractive market price through reduction of transportation cost. The increase in
market distance make farmers to get out-dates market information and becoming out
of adopting agricultural new technologies. The market pulled technology adoption.
The negative relationship between distance of the residence from an all-weather
road and fertilizer adoption was reported by other studieS.D.ecreasing the distance
from the market decreased the transportation cost of agricultural inputs. Hence
market distance and use of inorganic fertilizer had a negative relationship. Access to

credit service is the source of finance for the medium and lower income households
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to buy inputs for agricultural production. In Ethiopia, the credit service given in kind
and cash form especially credit services delivered for agricultural production system.
Different Authors conformed that farmers who have access to credit service had
more probability to adopt the agricultural new technologies than otherwise.

After studying different case of adoption, continue adoption and discontinuity
of adoption we came to conclude that same factors are responsible for adoption
and disadoption of technology. In most of the cases the factors the most responsible
factor for the adoption of the technology was found to be extension service, where
extension service was a key factor for the adoption of new innovations or
technology. Other factors were level of education of household head, size of the
farm holding, involvement in farmer’s group or co-operative, distance from market or
distance from urban area, cost of input, household wealth, family size, experience,
training attended and minor factors were found to be gender of respondent,
transportation facility, insurance scheme, number of male or female in family, area
occupied by technology, geography, fertilizer use, attitude etc. Some of the factors
that were responsible for discontinuity of technology were pessimistic attitude, poor
extension services, improper feedback provision, non- marketability and lack of input

availability.

Agricultural Extension Situation in Lao PDR

Description of the Lao Extension Approach (Tienne 2007)
The rationale for a consolidated approach to extension
The Government’s policy on agricultural and forestry extension is spelled out
in the ‘Strategic Vision for the Agriculture Sector’, 1999. The following extracts are
taken from that document:
- The demand for services will be farmer-driven
- There will be supportive institutional restructuring to enhance the capacity
of MAF to supply direct services to farmers in an integrated multi-disciplinary
manner. The approach will be “bottom up”, wherein farmers identify problems

through the existing village participatory mechanism”.
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- This approach emphasizes: (i) encouraging farming communities to express
their problem; (i) helping the communities to participate in finding solutions to their
problems; and (iii) giving communities the opportunity to gain access to the resources
to solve their problems”.

The Government’s commitment to reforming the extension system was
reiterated in the National Growth and Poverty Eradication Strategy (NGPES, 2004). The
NGPES priorities for the Agriculture and Forestry Sectors include:

- Fully decentralized “bottom-up” participatory planning

- Strengthen the overall capacity of the Provincial and District Agricultural
and Forestry Offices (PAFOs and DAFOs), especially the latter

- Develop an integrated extension system to transfer agricultural production
technologies to the poor people and upsrade the capacity of NAFES, particularly for
upland areas

- Ensure that research (NAFRI) and extension services (NAFES) are demand
driven

The NGPES also contains a gender strategy that includes:

- Affirmative action concerning staffing of provincial and district staff,
including extension workers and Gender focal points in villages to promote improved
agricultural practices

Finally, the NGPES strategy for environmental conservation includes the
following:

- Strengthen participation, especially by the poor, in the preparation and
implementation of national and local plans, policies and strategies, and Co-manage
environmental services and resources with the poor through strengthening

community management of environmental resources.

The Challenge for Future Extension
The future system for agricultural and forestry extension in Lao PDR should
be based on the policies of the Government and take account of the lessons that

have been learnt from past experience. The problems that were created by the
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previous centralised and sectoral approach should not be repeated. The roles and
responsibilities of MAF, which are continuous and nationwide in scope, should be
combined with the positive features of successful projects that have been supported
by a number of different donors. The challenge is to establish an extension system
that is decentralised, participatory, pluralistic and sustainable. The system should
serve the interests of all farmers: men and women, from all ethnic groups, in all
areas of the country.

The Government is committed to meeting this challenge, while also being
cognizant of the difficulties that are involved. The difficulties that need to be
overcome include:

- Lack of detailed guidelines on the operations of the extension system.

- Limited knowledge and experience of extension staff in providing the type
of service that is required.

- Insufficient financial and material resources available to the extension
organisation when compared to the scale of the roles and responsibilities it must
perform.

- Weak coordination among organisations and projects involved in the
planning and implementation of extension activities.

- The Ministry of Agricultural and Forestry is currently undertaking a number
of steps to overcome these problems, with support from a number of international
donors, e.g. UN Food and Agriculture Organisation (FAO), World Bank, Asian

Development Bank (ADB), Swiss, Swedish and Japanese Governments.

Principles of the Lao PDR Extension Strategy

The Lao Extension Approach is built on a set of ideas about how farmers
learn to solve their problems and what is the most effective way of supporting
them in this process. These principles are as follows:

Decentralisation encompasses a number of related ideas. Primarily, the

decentralisation of extension means a farmer-driven service, with local ownership of
the learning and problem-solving process. Secondarily, decentralisation means that

the technical content of extension activities is based on local constraints and
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opportunities. Thirdly, decentralisation means that Government assistance to
farmers is planned from the bottom-up, with District staff responding to needs that
have been identified at the village level, Provincial staff supporting the efforts of the
Districts and a small team at Central level coordinating and supervising.

Pluralism is an inevitable consequence of decentralisation. Pluralism means
that different types of extension activities will take place in different places, and
these activities will change from year to year. There will be different participants,
different methods and different content. This is the opposite of standardisation. The
term pluralism also recognises that the extension system encompasses the efforts
of more than one organisation. Although MAF plays a leading role in agriculture and
forestry extension, other government organisations, foreign projects and the private
sector can make an important contribution.

Participation is an essential ingredient of local ownership. The concept is
often misunderstood because there are different types of participation. Farmers can
be passive participants in extension, for example by listening to a lecture, and they
can be active participants, for example by getting involved in a practical
demonstration. In both of these cases it is possible that the extension activity has
been planned and organised by somebody else. The new farmer—driven extension
system in Lao PDR is based on the idea of interactive participation, which involves
farmers and village authorities taking a prominent role in analysing their problems
and deciding how to address them.

Needs-based extension occurs as a consequence of interactive participation. If
farmers are involved in planning, the outcome will be extension activities that are
based on local needs. Real problems are likely to be the focus of farmers’ analysis,
and they will be seeking practical solutions. Consequently, many extension activities
will follow an ‘experiential’ approach, meaning that they start with an examination
of actual experience. This in contrast to extension that is target-based, and which
follows a didactic approach, meaning that it starts with the transfer of generalised
information.

Integration is important because farmers’ needs encompass many different

sectors. As part of a pluralistic needs-based system, extension activities address a
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wide range of issues. In any single village, there could be farmers who are interested
in rice intensification, vegetable marketing, irrigation management, erosion control,
livestock diseases, and bamboo production. Consequently, extension workers at the
District level are being retrained so that they can respond to farmers needs in a
multidisciplinary manner.

Gender-sensitivity is seen as an essential feature of an equitable and effective
extension system. Men and women play different roles in agricultural production,
and they face different constraints and opportunities in getting access to resources
and services. These differences need to be considered in the planning and
implementation of extension activities. Sometimes it will be useful to organise
separate activities for women. Even when this is not considered necessary,
extension workers should make special efforts to ensure that all sections of the
community are benefiting from extension activities.

Group-based extension is another feature of an equitable and effective
system. It would be unfair to support a few individual farmers, and it is impossible
to support all members of each community at the same time. The key attribute of
extension groups is that members have a shared interest in learning about certain
topics and/or solving particular problems. In most cases, special groups will be
formed for this purpose. It is possible, however, for activities to be carried out with
the members of a pre-existing group. Over time, all interested farmers should have
the opportunity to become members of a group.

Self-motivation models reinforce the farmer-driven approach. Farmers should
join extension groups because they want to learn, not because they are paid in cash
or kind. Financial or material incentives will not be provided as part of the official
extension system because this undermines ownership. By joining a group, farmers
will benefit in terms of improved knowledge and skills, and a consequent ability to
solve problems and improve production.

Sustainability is another important consideration in the design of the
extension system for the Lao PDR. In some other countries, the operations of
national extension became dependent on funding from foreign projects. When

those projects came to an end, the government could not afford to continue paying
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for staff or activities. By adopting the principles described above, the Government of
Laos hopes to avoid this problem. Foreign projects can support the creation and
expansion of the extension system, but the system will be sustainable because it is

decentralized, pluralistic, participatory and self-motivated.

Structure of the Extension System in Lao PDR
The extension system that is being developed in Laos consists of two parts:
The Government Extension Service and the Village Extension System. The sub-

components are shown in Figure 2.

Village
Extension
System

Fi3 = Production Group

WEW = Willage Extension W ok er .
Village Cluster

Dis trict Agricultural and Forestry
E xtension Office (DAFEQ) Guvern_ment
Extension
P rovin cial Agricultural and Forestry Service

:r" Extension Centre (PAFEC)

Nation al Agricultural and Forestry
Extension Service (NAFES)

Figure 2 Structure of the Lao Extension system (Tienne 2007)

Functions of Extension Workers

The collaboration between DAFEO staff (FSEW) and the Village Extension
Worker (VEW) is the main bridge between the Government Extension Service and the
Village Extension System. There are important differences in the functions of these

workers, as summarised in the Table 1.
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Table 1 Functions of differences extension personnel in Lao

FSEW

VEW

Status

Appointed by main
activity

numbers

Expertise

Contacts

Payment

Government employee

District  Agricultural and
Forestry Extension Office
facilitating participatory
planning, supporting the
work of VEWS

one FSEW for 5 to 10

villages (less in pilot areas)

multi-disciplinary

Staff from PAFEC, DAFEO
staff, Village Authorities
and VEWs

Fixed salary

Community worker

Village Authorities; selected by
the villagers facilitating learning
projects by production groups,

and extension to other farmers

one or more VEW per village

some specialised interest and
experience
FSEW, Village Authorities,

production groups and farmers

Negotiated with community, in

cash, kind or labour

Source: Tienne (2007)

In the future, the implementation of extension activities in the village will be

the responsibility of farmers themselves, facilitated by the VEW and coordinated by

the Village Authorities. The role of the FSEW will be to support the Village Extension

System, not manage it. Currently, while the capability to implement the Village

Extension System is being developed, the FSEW must take a role in initiating and

guiding learning projects as a means of training VEWs.
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Rice Production, Consumption, Trade and Rice Policy in Lao PDR.

Rice Production

Eric and Ponnarong (2020) report that rice is a key staple for Laos and over 60
percent of arable land is used for its cultivation. Only around 4 percent of Laos’ total
area is arable, which is the smallest amount of arable land of any country in
Southeast Asia, due its mountainous terrain. Rice is primarily produced in the
country’s lowland areas with only approximately 11 percent of production taking
place in highland areas. Many of the leading rice producing provinces are located
along the Mekong River (e.g., Vientiane, Khammouan, Bolikhamxai, Savannakhet,
Salavan, and Champasak). Average rice farms are small, averaging only around 1-2
hectares. Production can vary significantly between years but has been improving
due to the adaption of higher yield varieties and increased irrigated acreage.
However, almost 90 percent of rice production occurs during the wet season as only
about 12 percent of the cultivated rice area is irrigated. There is no irricated acreage
in the highland area limiting the highland rice farmers’ growing season to one crop
per year (April-November), while some lowland rice farmers have been able to
cultivate rice twice a year with irrigated farms near the Mekong River. The lowland
main rice crop is usually planted in June and July and harvested from October to
December. The lowland off-season crop is usually planted in December and January
and harvested in April and May. Glutinous rice production makes up around 80
percent of all Lao rice production with most of the remaining production consisting
of white and fragrant rice. Mechanization remains quite limited but is becoming more
common in major rice producing provinces.

In 2020-2021 rice production is forecast to recover to 1.7 million metric tons
assuming normal weather conditions. Laos has experienced several years of adverse
weather including severe flooding in 2018 and flooding and drought in 2019. Current
precipitation levels are on a normal trajectory, which could indicate rice production
bouncing back to normal.

In 202020-2021 vyield is forecast to be 2.89 metric tons per hectare (MT/HA).

While some farmers each year use new improved seed, varieties made available
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through local rice mills and the agricultural extension service, the majority of farmers
use their own saved seeds. Yield is also negatively affected by lower use of inputs
such as fertilizer and pesticides as well as the lower percentage of irrigated acreage.
These factors not only negatively impact rice yields but also hinder rice quality. This
leads to a lower milling rate than in neighboring countries such as Thailand and
Vietnam. The government uses the milling rate of 60 percent, but some areas report
milling rates as low as 55 percent, according to the Food and Agriculture
Organization.

Rice farmers typically sell their rice directly to rice mills or middlemen. It is
estimated that there are over 20,000 rice mills in Laos, but the vast majority of these
are small operations with limited capacity. Several of the larger rice mills have

projects to increase rice yields and rice quality in the major rice growing regions.

Rice Consumption

Eric and Ponnarong (2020) report that in 2020-2021 rice consumption is
estimated to remain at 1.67 million metric tons. Rice plays an important part in the
Lao diet and to Laos’ food security. Laos’ per capita rice consumption is among the
highest in the world at around 206 kg/year, according to the World Bank. Most Lao
prefer to eat glutinous rice, and almost all the sglutinous rice produced in Laos is
used for domestic consumption. Glutinous rice takes longer to digest than other rice
varieties, which is an appreciated characteristic in a country with high rates of
undernourishment. Studies suggest that per capita rice consumption is gradually
declining in Laos, particularly in urban areas where the population has a higher
income and a more diverse set of food options. Food use makes up the largest share
of consumption in Laos. Laos does suffer from a high post-harvest loss at
approximately 15 percent of the milled rice production and very little rice goes into
feed, according to the Food and Agriculture Organization. In 2019-2020 rice
consumption is estimated to increase slightly as Laotian migrant labor returned home
from neighboring countries during the COVID-19 outbreak. Their return will offset the
decreased number of tourists during the shutdown to prevent the spread of COVID-

19.
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Rice Trade

Post forecasts that in 2020-2021 imports should decrease to 100,000 metric
tons due to increased production. In 2019-2020 imports, however, are forecast to
remain high at 200,000 metric tons as domestic rice production remains unrecovered
due to adverse weather conditions for the second year in a row. Trade contacts
report that Lao rice production is not sufficient to meet demand, particularly for
glutinous rice. Laos has been importing slutinous rice primarily from Vietnam and
some from Thailand. In 2020-2021 rice exports are forecast to remain low at 80,000
metric tons due to continued reduced production. Most exports are destined for
China and Thailand. Higher costs, internal regulations, and quality concerns limit

Laos’ rice exports.

Rice Stocks

Due to two years of poor production, private and public stocks are estimated
to be well below their normal levels. Ending stocks for 2020-2021 are forecast at
150,000 metric tons, an increase of 50 percent from 2019-2020, as both the Lao
government and private rice holders rebuild their stocks. Many Lao farmers store rice
paddy on their own property, using it as both a source of food and a store of value.

Rice millers and exporters also tend to store a 2-3-month supply of rice in stocks.

Rice Policy

As rice is critical to rural income and food security, the government regulates
the value chain for rice quite closely (e.g., setting price floors for farm gate paddy rice
purchases). Similarly, traders seeking to export rice must register with both the
national government and the provincial government. The Lao government is
currently drafting its Agricultural Development Strategy considering the new
atmosphere presented by the outbreak of COVID-19. COVID-19 came after two years
of troubled agricultural production in Laos due to adverse weather conditions and
pest infestations, which made the Lao government rethink its current agricultural

policies. The Lao government is looking to focus more on small farmers and invest in
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more research and extension. The Lao government is also placing an emphasis on
green and sustainable growing techniques. The government has prioritized increasing
rice production and exports with the objective of increasing total paddy rice
production to 5 million metric tons with 1 million metric tons of exports by 2025.
The Lao government is focusing on increasing irrigated acreage and improving seed

varieties to meet its goal.

Rice policy in Lao PDR.

Rice Sector Support Policies

Paavo and Nuno (2012) reports that the accomplishment of the policy
objectives, consist of a number of policies in Lao PDR. These policies use different
instruments and do not form one consistent rice policy but rather a number of
policies and this has intricate implications for the rice sector. Moreover, the way
policy instruments are related to institutional responsibilities is not straightforward as
there is not an obvious coordination mechanism. We attempt to summarize the
relationship between goals, objectives, policies and responsibilities.

This not intended to be comprehensive but is thought to include most of the
relevant policies affecting the rice sector and the overall institutional responsibilities
for them. In particular, it makes a distinction between current policies in the Lao PDR
that do not require budgetary outlays and those that involve government direct
expenditure (which translate into transfers from taxpayers to consumers, producers
or other value chain agents). in this group also include tax concessions, as agriculture
is not subject to the same level of direct taxes as other sectors of the economy.
Farmers in the Lao PDR are taxed through a land tax, with agricultural land (and in
particular rice land) taxed at a lower rate compared with other categories of land.
However, due to the difficulties in estimating theoretical land values in order to
compare rice land value with other land values, the analysis below does not focus
on tax concessions. Moreover, tax does not represent a very high percentage of rice
farmers’ gross margins. For example, lowland rice in Vientiane province would be

taxed normally at around 45,000 Kip per ha, which translates to an estimated range
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of 1 to 3 percent of a farmer’s gross margin (including hired labour), depending on
the typology of the farmer
The policies that require budget allocations can be classified into:
1. those directly benefiting individual farmers, including:
- payments based on variable input use (seed, irrigation operations
subsidies mainly electricity and subsidized credit);
- fixed capital formation (irrigation development); and
- on-farm services (extension); and
2. those benefiting agricultural producers collectively (such as research in rice

seed, rice nutrient management, etc.).

Trade policy measures and national rice reserves
Overall, trade policy measures in the Lao PDR are mainly focused on
managing price volatility for urban consumers in conjunction with a programme to
establish a national rice reserve, which was started in 2009.
The trade policy measures impacting the rice sector include:
» Trade bans at the provincial level
« Trade bans at the central level
« Bilateral trade agreements and regional trade relations
The Lao rice reserve policy includes three components, namely:
1. the National Rice Reserve (NRR) under the responsibility of MolC’s DTD;
2. seed reserves, which is the responsibility of MAF; and

3. emergency rice distribution programmes under MLSW.

Policy Framework
There are three main policy reference documents that provide a strategic
framework for the rice sector:
1. the Political Report of the 8th Party Central Committee to the 9th Party
Congress in 2011;
2. the Seventh National Socio-Economic Development Plan (NSEDP) 2011-
2015; and
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3. the Agricultural Development Strategy (ADS) 2011-2020 with an
associated Agricultural Master Plan (AMP), which provides a roadmap for the
implementation of the ADS. The AMP proposes a framework of measures and
interventions that various agencies would need to undertake at the national,
provincial and district levels in order to achieve the 2015 goals of the ADS. The
related Agricultural Investment Plan (AIP) provides the framework of financial
measures associated with the AMP. As such, the AIP is a main vehicle for discussing
the funding of AMP within the Government of the Lao PDR but primarily with

development partners.

Rice Sector Performance
Options for Improving Rice Sector Policies
The proposed policy recommendations seek to adapt the current policy mix
to meet the challenges that the rice sector faces. They include:
(1) facilitating trade,
(2) strengthening rice seed and food reserves
(3) improving the efficiency and effectiveness of public investments; and
(4) strengthening the rice seed sector.
1. Facilitate trade in paddy and rice
2. Strengthen emergency rice seed and food reserves.
3. Improve the efficiency and effectiveness of public investments
a

. Take measures to strengthen the rice seed sector.
Related of Research

Rice production

Amnouay, Wiraya et al. (2020) study on rice production development model
for export of Champasak province, Lao People’s Democratic Republic. The findings of
research were as follows: 1) The state of rice production, distribution and promotion

of Champasak province was found at a moderate level. 2) The development model
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consisted of knowledge in the production process developed by development of
knowledge related to seeds, area preparation, planting, treatment, harvesting and
postharvest management; production efficiency developed by improvement of
production efficiency and seed distribution, integrate production, collaborative
farming, high price rice production, production according to the conditions, cost
reduction, alarm, creating a database and certification; potential of farmers
developed by self-reliance, network development, creating a new generation, setting
up a farmer development fund and learning center; exports developed by
development of high quality rice export market, establishment of responsible
department, rice product development, rice identity development, position
determination in the market, Branding, reducing export barriers, reducing trade
barriers and facilitating exporters; and research and development on product loss
reduction, productivity, genetic utilization, prevention and elimination of pests,
commercial production, value addition and establishment of a research center in the
community. 3) The model assessed by experts as well as the result to be the highest
level of suitability and higher level of possibility.

Abraham, Jubril O et al. (2014) study determinants of commercial production
of rice in rice-producing areas of Kwara state, Nigeria. The result of the
commercialization index function indicates that the household commercialization
index of rice production is 62% implying that there is a gap of 38% for the farmers to
attained full  commercialization level.  The significant factors influencing
commercialization of rice production in the study area were educational level
(p<0.05), farming experience (p<0.01), farm size (p<0.01) and use of modemn
technology (p<0.05). The study therefore recommends provision of modern inputs
and education by government and development agencies as well as expansion of
farm land put to cultivation of rice by farmers.

Manivong and Cramb (2020) study on from subsistence to commercial Rice
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production in Laos rice farming in Laos is the least commercialised within the Lower
Mekong. Moreover, Laos has suffered the most from variability in production due to
the high incidence of droughts and floods. Nevertheless, as in the region as a whole,
there has been a remarkable transformation of rice-based farming systems and
supply chains over recent decades. These farming systems have been undergoing a
transition from subsistence-based to market-oriented production. Rice production is
dominated by the rainfed lowland system and is still predominantly for subsistence
production of glutinous rice, with only a small proportion marketed and even less
exported. However, the cultivated area and especially the yield of both rainfed and
irrigated rice have been increasing, contributing to the achievement of rice self-
sufficiency at the national level. Moreover, rural livelihoods have become
increasingly diversified as the economy of the region develops and opportunities for
off-farm and non-farm employment increase.

Asian Development Bank (2014) study on improving rice production and
commercialization in Cambodia. Key findings of the report are as follows: (i)
Production efficiency is constrained by the absence of domestic milling, low rates of
irrigation, and uncertified farm land. (ii) Higher levels of commercialization, rice sold,
and value of sales can arise from improving irrigation and domestic milling. (iii)
Improvements in farm size dynamics and allocative efficiency of land, where land is
reallocated from farms with lower productivity to those with higher productivity, are
related to increased milling and financing. (iv) Farm size tends to increase in areas
with better legal environments and decrease with greater opportunities from
nonfarm activities, while farm size tends to increase in areas with better physical
infrastructure. (v) Investments in irrigation are associated with increased access to
extension services, enhanced input markets, availability of domestic milling and
better physical infrastructure. (vi) Providing input price subsidies for nonhigh-yielding

seeds and inorganic fertilizer may have positive short-run returns in production.
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Nguy and Singh (2006) study on trend in rice production and export in
Vietnam to learn about the reasons why rice production and export of the country is
increased or decreased at specific period. With this meaning, a study on rice
production trend and export in Vietnam last 40 years (from 1965 to 2004) has
conducted. Compound Growth Rates (CGRs) for overall period (1965-2004), of rice
area, yield and production in Vietnam were positive and significant growth at the rate
of 1.34; 2.60 and 3.97 percent per annum, respectively. These were all positive and
significant growth at 1 percent level of probability. The instability analysis for overall
period (1965-04), showed that overall area, yield, and production were high instability
as compared to each sub-period in which most high instability was found in rice
production (CV= 48.13 % ); followed rice yield (CV = 31.81 %) and rice area (CV =
16.28 % ). The contribution in rice production was reduced by both area effect and
yield effect in overall period as compared to each sub-period, and the interaction
effect had increased (28.18 %). Therefore, it can be said that rice production for total
period was interaction of both yield effect and area effect, which explained for one-
third of contribution but more contribution was of yield effect (52.77 % ), followed
area effect (19.09 % ). In rice export, growth rate from 1965-2004 was very high at
25.39 and 26.09 per cent per annum for export quantity, and value, respectively.
These were positive and significant at 1 per cent level of probability. With the
interesting findings, it can be said that for the increase in rice production in Vietnam,
the most concern is to increase rice yield by the application of high yielding and
quality varieties with suitable rice production technologies. Because it is difficult to
increase in area due to the limitation of this factor and the area has even declined in
the certain periods.

Abraham, Jubrit O et al. (2014) study on determinants of commercial
production of rice in rice-producing areas of Kwara state, Nigeria. The result of the

commercialization index function indicates that the household commercialization
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index of rice production is 62% implying that there is a gap of 38% for the farmers to
attained full commercialization level.  The significant factors influencing
commercialization of rice production in the study area were educational level
(p<0.05), farming experience (p<0.01), farm size (p<0.01) and use of modemn
technology (p<0.05). The study therefore recommends provision of modern inputs
and education by government and development agencies as well as expansion of
farm land put to cultivation of rice by farmers.

Ministry of Economy and Finance (2010) reported on policy document on
promotion of paddy rice production and export of milled rice. The result relevant
that though the current global milled rice market is highly protected, Cambodia is
blessed with opportunity to export milled rice in the future thank to the increase in
domestic paddy rice production and the potential in the world milled rice trade. So
far, the performance of agriculture is outstanding especially in terms of productivity
improvement and diversification, due to steadfast efforts of the Royal Government
and all stakeholders including the participation of farmers. 18. In fact, high growth in
agricultural sector will benefit most Cambodian people who are farmers with their
living standard improved. Thus, the Royal Government is committed to promoting
paddy rice production and removing all constraints to milled rice export from
Cambodia. Indeed, the success of this policy will depend on actual implementation;
and the task is complex and hard to achieve, yet it really requires cooperation,
coordination and strong commitment especially by way of improving the leadership
and management of all concerned ministries/ agencies and stakeholders. 19. The
Royal Government is strongly convinced that all ministries/ agencies of the Royal
Government and other stakeholders, including the private sector and development
partners, and particularly Cambodian farmers across the country, will join hands in
pursuing this mission to bring about development, progress, and prosperity to the

Kingdom of Cambodia.
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Muthayya, Sugimoto et al. (2014) study on an overview of global rice
production, supply, trade, and consumption. The results show that rice is closely
associated with food and nutrition security for a vast majority of populations living in
the developing world. Beginning with the Green Revolution that introduced
sophisticated farming technologies and new rice varieties, the world has seen record
increases in rice production. However, rice remains one of the most protected food
commodities in world trade. Despite the liberalization of the market structure in
developing countries, global rice trade accounts for only 7% of the total production.
Rice is a poor source of vitamins and minerals and further losses occur during the
milling process. Populations that subsist on rice are at high risk of vitamin and
mineral deficiency. Improved technologies to fortify rice have the potential to
address vitamin and mineral deficiency and its associated adverse health effects in
these populations. The fact that global rice production is concentrated in just 15
countries, mostly in Asia, and that the bulk of exports originates in a relatively small
number of them would make it easier to implement strategies to establish facilities
to fortify rice both for local consumption and export. The supply chain that runs
from the farmer to the mill to the distribution warehouse may have a number of
critical points where fortification of rice can be applied. With the rice industry
consolidating in many countries, there may be opportunities to fortify a reasonably
significant share of rice that comes from the large mills for commercial distribution or
for use in large government safety net programs that target those most in need,
especially women and children. Multisectoral approaches are needed for the
promotion and implementation of rice fortification in countries.

Jong-Min, Eun Chong et al. (2017) study on the review of rice: production,
trade, consumption, and future demand in Korea and worldwide. The result show
that being a staple food for more than half of the population of the world and South

Korea, rice is an important crop. For the past 20 years, global paddy rice cultivation
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area and production have shown an annual growth of 0.46% and 1.61%, respectively.
Global rice consumption for food and processing has increased by 1.37% and 3.68%,
respectively. Due to the main reason for such increasing human population, it is
expected that from 439 million tons in 2010, additional 116 million tons will be
needed in 2035. Global rice imports and exports have doubled in the last 20 years.
However, in spite of such increment, global rice exports in 2013 were 8.4% of the
total production. It is thought that rice protection policies in the producing countries
are the main reason for such small scale of rice trading. In the past 5 years, Laos
recorded the largest growth rate in rice exports (51.4% ), whereas China showed the
largest growth rate in imports (61.0%). For global utilization of milled rice during the
same period, approximately 79.4% was used as food, 7.2% as animal feeds, and 1.4%
for processing. Regionally, Asia has shown a similar pattern to the global rice usage,
whereas utilization for processing in America, for food in Africa, and for animal feed in
Europe was relatively higher than the global rice usage. Korea’s cultivation area and
production since the last 5 years, are 0.5% and 0.8% of those of the world,
respectively. Its annual rice export is approximately 3,000 tons, which is 0.01% of the
global rice export. Korea’s rice utilization is high for food and low for feed and for
processing relative to global rice utilization. Therefore, a review must be conducted
to increase Korea’s utilization of rice for processing and for feed production.

Nay (2012) study on production and economic efficiency of farmers and
millers in Myanmar rice industry. The results it was found that there is a significant
variation in economic inefficiency indexes among farms in the selected area. The
average inefficiency for both studied areas is about 16% means that 16 percent of
total sampled farmers are trapped in economic inefficiency due to lack to access
to credit, lower schooling year, poor communication with extension workers, poor
socio-economic conditions, and so on. Farmers who are getting higher income from

secondary crop have lower economic efficiency in rice production. Education as a
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human resource indicator shows the farmers who have higher schooling year tends
to decrease profit inefficiency indicating those farmers have more allocative ability in
relation to perceiving and responding to changes in the market prices and market
behavior. The country processes about 32 million metric tons on paddy per year.
Thus, the rice milling sector is a major manufacturing sub-sector in the country. Most
of the paddy is processed by hullers and medium-sized mills. The sustained growth
of milling industry depends on the viability which is largely determined by the cost
of production and economic and management efficiency in processing. Accordingly,
this report also tries to analyze the cost and returns structure of both hullers and
medium-sized mills, and discuss the related issues in Waw Township which is located
in Bago division. There are 374 hullers and 9 medium-sized China made rice mills in
the township. Most of the hullers are running for home consumption purposes, and
medium-sized mills are operating for trading rice. The partial budget analysis reveals
that huller owners have positive net profit from mill operations though they need
capital to buy paddy for milling in the whole year. Required amount of money in
hand to get such a sustained net profit would be about 15 million Kyats. They
are milling just in the main harvesting season. For the rest of year, they just operate
milling of rice farmers who store their paddy for home consumption. Thus, the
quantity of paddy to be milled is very low in the rest of the year. As a result of the
lack of working capital, there is a significant gap between paddy production and
utilized milling capacity of hullers in the studied area. The constraint in working
capital makes hullers difficulty to modernize their mills.

NANG NU NU (2017) study on Effects of agricultural policies on rice industry in
Myanmar. This study has shown that the main interest of government is to
monopolize in the rice marketing in both domestic and export. Furthermore, it is
quite clear that government prioritized on the rice production and domestic

sufficiency rather than focusing on the farmer’s interest to increase their livelihood. It
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was found that government intervention and monopoly take place on rice marketing
throughout the period and has brought this industry to its worst state. Myanmar’s
rice industry had reached the top position as number 1 rice exporter in the global
market during colonial days. Nonetheless, since Socialist period, Myanmar
government monopolized not only in decision making for rice marketing and but also
involved in crop choice for farmers. All the rice policies that Myanmar government
implemented throughout the successive regimes were mainly focused on rice
production for their own political interest. Hence, it is reflective into the industry,
whereby, it was use for the gain for those in power. The successive policies clearly
lack of incentives for farmers to contribute in enhancing the rice production and it
also had impact on rice export at the world market in terms of quality and quantity.
At the same time, lacks of freedom and market mechanisms in the industry also
hampered liberalizations efforts, as junta era system such as rationing system
remained in place. As a consequence, the rice policies in Myanmar still needs to be
improved in order to enhance the development of rice sector. But it is difficult to
achieve this since Myanmar is politically driven with interest in keeping the country
stable by keeping the price of the rice low in the domestic market. It is expected
that it will be very difficult for Myanmar government to liberalize the rice policy and
overcome these domestic challenges in future too. Historically, with regard to the
rice sector Myanmar has learned a lot of lessons, however, these lessons learned
from the past are not being properly put in policies. It is the author sincere hope for
such study contribute in future policy making for the sector in search for the
betterment of the industry as a whole. However, as of now, with the priority given to
political transition happening in the country, it will take some time for such initiative
to take place. And unfortunately, it can be foreseen that the rice sector would still

be stagnant in years to come
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SOUPHAPHONE (2012) study on an export on agriculture products in Lao PDR.
This research has as a major objective to study the potential and challenges of
export on agriculture products in Lao PDR and to highlight the importance role of
agriculture sector that contribute to economic development in this country. How to
maintain high agricultural sector growth rates and achieve good welfare and equity
impacts with this growth remain important challenges for economic policy and
management. Lao's productivity in the agriculture grows at a slower pace than the
other sectors like mining and hydro-electricity. Unless there is a substantial
improvement in the agricultural productivity, the majority of labor force would still
remain in the rural sector. The problems of labor shortages and lack of technology in
both urban and rural areas would hamper Lao's export competitiveness in
agriculture. Exports of agricultural products are the key for the survival of the sector.
Agricultural sector must be linked to processed food industry to add more value
added and create linkage between rural and urban sectors. Most of process food
exports firms have to continue upgrading their quality and food-safety standards.
Only firms that have dynamics schemes of quality improving can survive in the new
round of competition in the world markets. The role of government is crucial
providing investment in infrastructure and agricultural research to make sure that
farm productivity can be enhanced continuously. At the same time policies
generating growth in the agricultural sector may not be enough to support
agricultural export. To this end, the government needs to play more attention on
great potential agriculture products like rice, coffee, maize, green tea, fruit and
vegetable in term of quality and quantity in 45 order to meet demand of the market
and the minimum requirement of the international standard. The government need
to develop their policy and encourage the farmers participate in farming these crops

as well as processing industry.
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Alice, Aileen et al. (2011) study on Opportunities for expanding paddy rice
production in Laos: spatial predictive modeling using Random Forest. They proposed
to reduce upland rice cultivation and to expand the area under paddy rice. Were
used Random Forest, a classification and decision-tree-based method, to characterize
the areas currently under paddy cultivation, and to predict which areas are suitable
for paddy. Topographic variables and accessibility to villages and roads were the
most important predictors for the presence of paddy cultivation. There appears to
be much land available that is suitable for expanding paddy areas in central and
southern Laos but not in the north, where more than 40% of the rice area is on
sloping land, and much less area is suitable. We conclude that expanding paddy-
based rice production will be difficult in most parts of northern Laos.

Sengsourivong and Ichihashi (2019) study on effectiveness of irrigation access
on sticky rice productivity: Evidence from Lao PDR. This study estimates the impact
of irrigation on household sticky rice productivity in Lao People’ s Democratic
Republic (Lao PDR) by applying propensity score matching (PSM) and the difference-
in-differences (DID) method. This paper utilizes panel data from the Lao Expenditure
and Consumption Survey (LECS) from 2003 to 2013. The results show that the
average sales value and total production of sticky rice for irrigated households is
greater than those for non-irrigated households by around 36 to 38% per season.
Moreover, irricated households experience improved sticky rice productivity of
approximately 2. 44 tons per hectare, per season, compared to non-irrigated
households. In particular, compared to households with access to irrigation in one
period of the surveys, households with access to irrigation in two periods of the
surveys have nearly double the sticky rice productivity. Therefore, long-term access
to irrigation is more effective for sticky rice productivity. However, we cannot find any
evidence to support the impact of irrigation on household consumption. Some policy

implications that can be derived from this research are that farmers should be
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intensively promoted to make the most use of irrigation, development of irrigation
system is highly needed, and to ensure effectiveness of irrigation utilization local
farmer involvement in monitoring procedure of irrigation is necessary.

Onphanhdala (2009) study on Farmer Education and Rice Production in Lao
PDR. The findings from this study showed that the role of farmers’ education is
quantitatively important in determining the agricultural performance. The estimated
rates of return to schooling for both the upland and the lowland farming are
relatively high by international levels. Particularly, the rates of return to primary
education are very high. The principal policy implications of the results presented in
this study pertain to the potential social and economic benefits of improving
education, particularly in rural areas. Adult literacy campaigns equal to a completion
of primary educational attainment would generate directly the improvements in
well-being in the near future. Indirectly, public investment in education may also be
helpful in stabilizing shifting cultivation, diversifying the agricultural sector and
maintaining a sustainable use of forest products. Up to now, large amount of public
investment has been spending on the expansion of irrigation facilities. However, the
findings in this study showed that the effect of access to irrigation is obviously low.
Thus, policy makers should focus on promoting and/ or subsidizing such as free
access, soft and long-term loan to the uses of new high-yield seeds, productive
assets and chemical inputs, for the marked Farmer Education and Rice Production in
Lao PDR 119 differences between the upland and lowland farming system of the
country.

World Bank Group (2018) study on Commercialization of Rice and Vegetables
Value Chains in Lao PDR: Status and Prospects. The study finds that Lao farmers
receive a relatively high farm-gate price, yet high production costs “eat” their profits
(rather than low farm-gate prices, as often perceived in the country). However, the

share of farm-gate prices in wholesale and retail prices in Lao PDR is the lowest
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among its peers. This dampens farm supply responses. In addition, the issues holding
back the rice sector in Lao PDR pertain to: (i) low productivity and quality
management at the farm and immediate postfarm levels; (i) a fragmented milling
sector dominated by small operators with old technology; (iii) an overall market
system that fails to provide incentives for product quality; and (iv) the lack of a
significant consumer class with high purchasing power that could foster consolidation
of wholesale and retail sectors and reduce their costs. In summary, the high cost of
paddy production and operational inefficiencies among multiple players in the value
chain are responsible for high consumer rice prices. These constraints are largely
structural and require public action aimed at: (i) facilitating value chain linkages
between farmers and millers; (ii) enhancing access to finance of farmers and millers;
and (i) improving the quantity and quality of public services delivery, while
increasing focus on those areas critical to reduce production costs and
commercialize the agriculture sector; e.g., seed, applied research, mechanization,
cooperatives/ farm clusters, and good agricultural practices. While regulatory or
administrative barriers were not found to currently play a major role in directly
inflating the cost structure of either the rice or vegetables value chain, the report
finds that cumbersome regulations limit entry, affect market structure, and reduce
competition. Recent efforts by Lao authorities to encourage private sector
investment in value chains, promote contract farming, and limit the use of distortive
trade instruments (such as export or cross-provincial bans/roadblocks for movement
of rice) seem to have generated some progress. Yet room still exists for regulatory
improvements. Lowering regulatory costs for businesses, strengthening enforcement
of contracts and product labelling, and removing price regulations for paddy and rice
would increase private sector investment, competition, and incentives for efficiency

improvements, and further reduce costs along both value chains.
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Alexander, Case et al. (2017) study on commercialising smallholder
agricultural production in Lao People’s Democratic Republic. This article employs the
Agriculture Innovation System (AIS) framework to report on empirical findings from six
case studies of Lao smallholder production. It identifies the actors, organisations, and
institutions involved in systemic commercialisation of subsistence farming and
articulates patterns of interactions that contribute to the relative success of the
transition. Of the factors identified in the case studies, the most important enablers
of commercial production and adoption of innovative technologies were technical
and financial assistance, access to markets, and the formation of farmer associations/
organisations.

Setboonsarng, Leung et al. (2008) study on rice contract farming in Lao PDR:
Moving from subsistence to commercial agriculture. The results of the empirical
analysis support the claim that contract farming is an effective tool to increase the
incomes of smallholder farmers in rural areas where market failure is prevalent. The
findings show that the sampled contract rice farmers cultivated higher vyielding,
improved rice varieties and earned higher incomes than non-contract rice farmers
under similar agro-ecosystem and socioeconomic conditions. The sampled contract
farmers have better access to inputs and credit and an assured market for their
produce, which enables them to earn higher profits. The evidence also suggests that
contract farmers are more likely to diversify production into other commercial crops
or livestock, leading to increased incomes and more secure livelihoods. The contract
arrangement thus appears to be effective in facilitating the transition of small farmers
from subsistence to commercial production. The role of extending new technology
to improve the productivity of the agricultural sector is traditionally performed by
the public sector. Moving the vast number of subsistence farmers toward commercial
production, however, requires enormous public sector resources that are generally

unavailable in transition economies such as the Lao PDR. This study shows that
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promoting contract farming arrangements to draw FDI into the rural sector has been
a policy in the right direction. Through contract farming, the private sector effectively
extends new production technology and facilitates access to modern inputs and
remote markets offering higher prices. This translates into improved incomes and an
effective transformation from subsistence to commercial production with no financial
burden to the public sector. Contract farming appears to be particularly appropriate
for rural areas where transport infrastructure has recently been established and in
transition economies where institutions to facilitate market exchange are in an early

stage of development.

Agricultural extension model development

Oladimeji (2011) study on features of agricultural extension models and policy
in selected sub - Saharan Africa countries. The models are direct products of the
type of policy that has been adopted, the policy dictates the models to be used in
each country. A major problem of organizing agricultural extension in developing
countries is the absence of a legal and policy framework for providing the service.
Putting in place a legal and policy framework is one basic new and indispensable
way of conducting extension in the developing countries. It will help streamline the
confusion currently existing in the effort to transfer agricultural knowledge to farmers,
particularly in the areas of service provision, programme development and funding.
In literature, the present forms of extension policy are Provisional Extension Policies,
decrees and proclamation and legislated extension policies. Factors driving extension
policy are population, natural resources and environment. Increasing population will
demand more resources from extension in forms of skills, training, diversification of
livelihoods and pressure on natural resources. The paper recommends that SSA
countries adopt the legislated extension policies option for the improvement

extension service delivery and reduce the contradictions in extension models.
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Worth (2006) study on Agri flection: A learning model for agricultural
extension in South Africa. This paper proposes the Agri flection extension model. The
model arises out of fundamental changes in thinking about extension. Incorporating
elements of livelihoods approaches and learning theory, Agri flection is a learning
model that shifts i) the context and locus of learning, i) what is learned, and iii) the
learning process. The model fosters a culture of continuous reflective learning that is
submitted as the highest purpose of extension. The model suggests that prosperity
can be realised through engaging smallholder farmers in scientific discovery,
innovation and technology development based not on what they lack, but on what
they have.

Surudhi, Asokhan et al. (2017) study on utilization pattern of extension tools
and methods by agricultural extension agents. The findings revealed that the
extension functionaries frequently used the individual contact methods viz.,
telephone, office calls and farm and home visits in the process of transfer of
technology. Least efforts were made in sending SMS based communication. Meetings
were the common and frequently adopted group contact method. Demonstrations,
farmer field school, farmer interest groups, field trips and farmer training programmes
were moderately adopted. Posters, leaflets and pre-season campaigns were the
widely adopted mass contact methods. They possess least skill in utilizing farm
magazines and presenting television and radio programmmes.

Ekasari, Saleh et al. (2013) study on communication pattern and conflict in
agricultural extension. The results show that (i) social process among actors in
agricultural extension based on social engineering is more project-oriented
(dissociative), while social process in social learning-based extension tends to be
cooperation-oriented due to the same interest in achieving goal of programs,
especially skill and knowledge improvement (associative), (i) communication in social

engineering-based extension is a linier pattern (top down), while communication in
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social learning-based extension is using a convergent ( participatory) pattern, (iii)
conflict in agricultural extension based on social engineering is generally latent
(hidden) and will eventually explode and impede extension, impacting group
unsolidarity, while in extension based on social learning, conflict generally are on the
surface (manifest), and the accommodation is one way to solve. A major implication
of these findings is the stepping up of agricultural extension (based on social learning
process) which becomes a push factor towards independency group in finding new
innovation. The research suggests that social learning-based extension should be
developed as a potential way to sustain an important role of extension in agricultural
and rural development.

Pornthai (2014) study on the model development of farmer adaptation
sustainable of Songkhla Basin Area. The finding of this research demonstrates that
the model development of farmer adaptation sustainable of songkhla basin area.
named “SELF MANAGE MODEL” which consists of 10 major significant performances;
1) self-sufficiency, 2) enterprise group, 3) learning procedure, 4) flexible adaptation, 5)
marketing, 6) agricultural diversity, 7) networks, 8) added value, 8) added value, 9)
government extension, and 10) environmental conservation. Additionally, this model

evaluation is expertized at excellent level and certified by public hearing.

Agricultural extension

Zoogah and Nakuja (2020) study on modernizing extension services to
improve rice productivity: Lessons from Ghana’s planting for food and jobs program.
The results showed that farmers who benefitted from the modernized extension
service were more productive than the non-beneficiary farmers. Specifically, average
yield of modernized

Gideon, Dennis et al. (2018) study on agricultural extension and its effects

on farm productivity and income: insight from Northern Ghana. The study found
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positive economic gains from participating in the ACDEP agricultural extension
programmes. Apart from the primary variable of interest ( ACDEP agricultural
extension programme), socio-economic, institutional and farm-specific variables were
estimated to significantly affect farmers’ farm income depending on the estimation
technique used. Conclusions: The study has reaffirmed the critical role of extension
programmes in enhancing farm productivity and household income. It is, therefore,
recommended that agricultural extension service delivery should be boosted through
timely recruitment, periodic training of agents and provision of adequate logistics

Patcha, Somsri et al. (2017) study on agricultural extension services to foster
production sustainability for food and cultural security of glutinous rice farmers in
Vietnam. This paper was found that most glutinous rice farmers were small-scale
producers, with an average glutinous rice-growing area of 0.15 ha and a yield of 3,200
ke per ha. Local as well as breeding varieties of seeds were supplied. Most farming
households had sufficient glutinous rice for regular food and cultural consumption.
Other starchy products were also consumed as part of their traditional diets.
Supporting extension services were found to be very active and comprehensive,
playing a key role in fostering the sustainable production of glutinous rice and
helping to ensure local food and cultural security in Vietnam

THANASACK (2012) study the role of agricultural extension services on rice
production efficiency in Laos “ A case study on Borlikhanh District, Borlikhamxai
Province” . The results of this research indicated the variables on Labour, seed and
machinery were positive and significant at 5% and had effect on rice production.
Agricultural extension services, educational attainment and improved rice seed
variety were negative and statistically significant at 1% in the technical inefficiency
model. The mean of technical efficiency was 53% Based on results, some policy
implications are in order. The quality of agricultural extension services should be

improved especially, dealing with how effectively to reduce the risk of outbreaks of
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pest and diseases as well as the merits of adopting improved rice seed varieties.
Moreover, an increase of the number of farm visits and 26% of surveyed farmers still
do not have an access to extension services should be considered.

Lyndon and Bates (2015) study effects of extension services on the technical
efficiency of rice farmers in Albay. The results of the study reveal that beneficiaries
have higher input utilization, yield and technical efficiency than non-beneficiaries.
Furthermore, the amount of seed and fertilizer significantly and positively affects the
yield of rice. In addition, the number of trainings and seminars attended, number of
information, education and communication (IEC) materials availed, and distance of
farms to FITS center are the significant determinants of technical inefficiency. The
problems encountered in rice production are the occurrences of typhoons and
floods, high cost of inputs, insufficient capital, pest infestation and limited knowledge
of new farming technologies. It is recommended that non-beneficiaries be
encouraged to participate in FITS program and form farmers’ association, irrigators’
association or cooperative, as well as monitor the performance of farmer
beneficiaries

Wutinun, Sineenuch et al. (2015) study on extension pattern development for
GAP rice production in upper northeastern, Thailand. Meanwhile, the typical rice
farmers had a major obstacle of expensive fertilizers. The conclusion indicated that
the government agencies shall have a clear policy to promote ongoing publicity, and
increase the budget supporting on up - to - date technology equipment and tools
adequately. In addition, the government agencies should also cooperate with private
sectors to improve and encourage the separation between good quality rice markets
and the other normal ones; to promote the higher GAP rice pricing than the general
rice.

Rovic and Vasko (2017) the results of the research show that the agricultural

extension service in Bosnia and Herzegovina has gone through three stages and three
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different models of extension service development: Technology Transfer Model, The
Farm Management Model and The Rural Extension Model. Taking into consideration
the problems and weaknesses that were identified some recommendations were
made to improve the Bosnia and Herzegovina Agricultural Extension Service
performance.

Feder and Anderson (2004) study on agricultural extension: Good intentions
and hard realities. The result show that agricultural extension can play an important
role in development. The public goods character of much extension work underpins
the extensive public investment in extension services. But although public extension
organizations are common in developing economies, they are often inadequately
funded and their effectiveness is limited by many administrative and design
deficiencies and challenges.

Zivkovic, Jelic et al. (2009) study on agricultural extension service in the
function of rural development. The results show that agriculture and agricultural
extension service are facing numerous problems in present times when good
solutions are not easy to find. Providing of agricultural extension service is important
foreign-political instrument of a state which has stimulates the development of
agricultural production. Agricultural extension service must provide effective link
between holdings-producers, agricultural research and other sources of information.
Agricultural extension agents must be aware of psycho-social and social aspects of
group action and individual counselling. Therefore, one of priorities in agricultural
development of our country is rising of the level of extension operation and

establishment of extension service based on modern principles.

Adoption of agricultural extension

Donkor, Enoch Owusu et al. (2016) study impact of agricultural extension

service on adoption of chemical fertilizer: Implications for rice productivity and
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development in Ghana. The findings show that access to extension services
significantly promotes adoption of chemical fertilizer. Access to extension services
and adoption of chemical fertilizer exert positive influences on rice productivity.
Promoting farmer participation in irrigation schemes and row-planting technologies,
facilitating easy access to education and credit facilities, sensitization of female
farmers and leasing of farmlands are policy alternatives needed to facilitate adoption
of chemical fertilizer and access to extension services, with the goal of enhancing rice
productivity and the livelihoods of rice farmers in sub-Saharan Africa. Governments
and various institutions in Africa should train more extension officers, given the
significant impact they have on agricultural technology adoption and productivity.
Future studies on adoption of agricultural technologies and access to extension
services in developing countries should adopt empirical approaches that account for
endogeneity and selectivity effect in order to arrive at the precise magnitude and
extent of impacts from productive agricultural technologies and interventions.
Ranjan, Negai Weng et al. (2013) study on development of indicators for
sustainable rice farming in Bangladesh: A case study with participative multi-
stakeholder involvement. The paper concludes that by employing a true
participatory approach indicator development collectively decisive to extract an
essential and representative set of indicators. Moreover, the study indicates the more
significance of social indicators in promoting rice farming sustainability is Bangladesh.
We highlight sustainability indicator development is a fairly demanding and
challenging process. However, a blend with stakeholder’ s knowledge and local
experience enhances the questions of indicator’s applicability and practicability.
Samuel A (2020) study on rice commercialization and improved agricultural
technology adoption in northern Ghana: The findings indicate that commercialization
does enhance the adoption of IATs and is driven by factors such as: off-farm

activities, rice output, sex, household headship, farm size, credit, commercial center
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location. The probability of adopting IATs was also influenced by age, experience,
mass media information sources, and home-to-farm distance. Stakeholders should
target the youth and step up efforts in supporting flagship programmes such as the
“Planting for Food and Jobs” and Planting for Export”, while supporting livelihood
diversification programmes.

Shamsudeen, Abraham et al. (2018) study on adoption of rice cultivation
technologies and its effect on technical efficiency in Sagnarigu District of Ghana. This
result of this study found that Farm size, fertilizer, weedicides and household labour
had positive and significant effect on rice output. Farmers who adopted the rice
cultivation techniques were less technically inefficient than those who did not adopt.
The ATT was 0.121 which implies that farmers who adopted the rice technologies
increased their technical efficiency by about 12% and this was significant at 10% for
the PSM with similar results obtained for the nearest neighbour matching. The ATE
value of 0.102 which was also statistically significant at 10% means that farmers on
the whole increased their technical efficiency by 10.2% . Moreover, the mean
technical efficiency estimates for adopters and non-adopters were about 58% and
48% respectively under regression adjustment and inverse-probability weights. The
existence of a technical efficiency gap of 10% between adopters and non-adopters
of rice technologies emphasized the significant effect of technology adoption on
farmer’s technical efficiency. The study recommends that more rice farmers should
be encouraged to adopt the rice production technologies in order to improve their
technical efficiency levels.

Mustapha, Undiandeye et al. (2012) study on analysis of adoption of
improved rice production technologies in Jeer local government area of Borno state,
Nigeria. The study result revealed that majority (56.25% ) of the respondents was
aware of the rice production technologies in the study area. Majority of the

respondents tried rice production technologies with respect to high yielding varieties
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(77.50%), early maturing varieties (69.37%), use of weedicides (93.75%), broadcasting
method (55.00% ), manual harvesting (75.00% ) and bagging (63.75% ). The study
revealed that unavailability of fertilizer was the major (96.25% ) constraint affecting
the adoption of rice production technologies by respondents. The study
recommends that extension services should be strengthened with necessary inputs
for improved adoption of rice production technologies by respondents.

Awotide, Karimov et al. (2016) study on agricultural technology adoption,
commercialization and smallholder rice farmers’ welfare in rural Nigeria. The
variables that positively and significantly influenced the intensity of IRVs adoption
include income from rice production, membership of a farmers’ organization, and the
distance to the nearest sources of seed, cost of seed, yield and level of training.
Gender of household head, access to improved seed, years of formal education, and
average rice yield were those variables that are positive and statistically significant in
increasing the probability that a farmer would participate in the market. The result
further suggests that any increase in the farmers’ welfare is conditional on the
probability of the farmer participating in the rice output markets. In addition, higher
yield, income from rice production, gender of household head, and years of formal
education are the variables that are positive and statistically significant in determining
households’ welfare. Therefore, it is recommended that formation of associations
among the rural farmers should be encouraged. Access to seed and information
about the I[RVs are also essential to increase the intensity of its adoption.
Programmes to improve contact with extension agents, increased access to credit,
raising educational background and increasing the area devoted to cultivating IRVs
are the factors to be promoted in order to increase market participation and hence
improve the welfare of rural households.

Onyeneke ( 2017) study on determinants of adoption of improved

technologies in rice production in Imo state, Nigeria. The result obtained shows that



62

73.33, 67.41, 78.52, 86.67 and 45.4% of the rice farmers adopted improved rice
varieties, use of agrochemicals, fertilizer application, optimum seed rate, and
mechanical harvesting, respectively. Farmers’ socioeconomic factors such as age,
income, cooperative membership, household size, level of education, farm size and
number of contacts with extension agents affected adoption. These key factors need
to be taken into consideration when expanded program on technology adoption is

to be considered.

Factors influencing farmers adoption

Abubakar, Garba et al. (2019) study on Factors influencing adoption of rice
improved production practices by farmers in adopted villages, Niger state, Nigeria.
The results of a 3-point perception rating scale (Likert ratio) indicated that method-
cum-result demonstration, farmers’ participation in On-Farm Adaptive Research
(OFAR) trials, Management Training Plot (MTP) and use of contact farmers were the
very effective extension delivery methods. The results of binary logit regression
model revealed farmers’ training and extension contact as highly significant (P<0.01)
factors influencing adoption of the rice production practices, while the household
size, land owned and years of farming experience were significant at 5% level of
probability. The study therefore concluded that extension delivery methods were
effective; farmers’ adoption decision was influenced by range of factors, and
therefore, these should be focused by research and extension organizations for
policy formulation and development of extension strategies for technology delivery.

Srisompun, Athipanyakul et al. (2019) study on the adoption of
mechanization, labour productivity and household income: Evidence from rice
production in Thailand. The study found that the average rice planting workforce and
labour productivity have an inverse relationship with planted area, while large farms

have the highest ratio for machine labour to workforce. The rice yield, labour usage
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and labour productivity of the farmers varied by mechanization level (ML) and farm
size while different levels of Machinery Owned labour (MO) have no effect on rice
yield. Therefore, there are three main suggestions: 1) performing land consolidations,
since applying a production strategy with large rice paddies may increase labour
productivity and the net profit of rice famers; 2) improving the quality of machinery
for use in rice production in Thailand, especially the performance of the machinery
to prevent losses during harvest; and 3) increasing the mechanization level to 50-
75%, which could also increase labour productivity and net returns.

Waritsara and Kamon (2020) study on the farming promotion approaches of
local Chaiya native rice in Chaiya district, Surathani Province, Thailand. The results
found that the factors affecting the planting of Chaiya native rice; namely knowledge,
production costs, production factor, market demand, government support, area
conditions, values of farmers, production and the product price. As for the guidelines
to promote Chaiya native rice varieties, namely supporting research and
development of Chaiya native rice varieties, supporting knowledge and necessary
production factors as appropriate, promoting management throughout the supply
chain, promoting integration and networking, including creating heirs for farmers,

creating awareness and public relations and promoting Gl products.
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Literature Reviews Summary

From the literature reviews of preliminary documents in terms of concepts,
theories and research results related the farmers adoption of commercial rice
production. It is found that there are many factors affect to decision and supporting
of the farmer operation that included personal the factors such as gender, age,
status, educational level, and knowledge about commercial rice production;
economic factors were included household labor, supplementary occupation,
farming size, family income, farming cost, amount of credit; and social factors:
farming experience, contacted with agricultural staffs, participated on agricultural
training/educational trip, number of perception of agricultural information, number of
contacted with neighbors on agricultural production, group membership, and also
government policy such as provide ongoing training to educate officers on rice
quality, share exchange knowledge among provincial officers, organize study visit in
rice quality certified farmer cultivation, provide training to the farmers on the
importance of rice commodity standards promotion for rice; and learning support of
good quality rice farming. These variables will affect whether the technology is
adopted sooner or later, depending on the farmer and suitability to the local
environment of the farmer's production. There are also other relevant factors such as
the factor of the innovation that there is a difficulty of easy to use and at what level
is the farmer's suitability for production areas.

Therefore, if knowing the factors affecting the adoption of commercial rice
production of the farmers in Savannakhet Province, Lao PDR, it’s would allow the
agricultural extension staff to use various information from this research to develop
an extension model for commercial rice production in the future and also to enable
farmers to plan rice production according to the needs of consumers that tend to

increase every year.
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Conceptual Framework

Independents Variable Dependents Variable
Personal Factors Adoption of commercial rice production
® Sex of farmers in Savannakhet Province
® Age ®  Preparation of production area
® Education " Cultivation
® Marital Status ® Maintenance practice
Economic Factors ® Harvest and post-harvest management

®* Household labor

® Supplementary occupation v
® Farming size Problems and suggestions about
® Family income commercial rice production

® Farming cost

®* Amount of credit

A

Social Factors
Develop Extension Pattern of Commercial

¢ Farming experience
Rice Production in Savannakhet Province

® Contacted with agricultural staff

® Agricultural training/educational trip

L] 1 .
Exposure to media Improve Extension

A 4

® Contacted with neighbors in agricultural

. Extension Pattern of Commercial Rice
production

* Group membership Production of the farmers

Additional Factor in Savannakhet Province, Lao PDR

® Knowledge and understanding about rice

production of the farmers

Figure 3 The Conceptual Framework of Study



66

Hypothesis of the research

Base on the research conceptual framework, study of theoretical concepts
and related researches results. The hypothesis of this study was the adoption of
commercial rice production of farmers in Savannakhet Province, Lao PDR depends on
the currently of personal, economic, and social factors of the farmers are affecting

the adoption of commercial rice production.



Chapter 3
Research Methodology

The extension pattern development for commercial rice production of the
farmers in Savannakhet province, Lao People’s Democratic Republic. In this study
mixed method was used. Interview schedule and focus group was used as tool for
data collection from the target group. Obtained data was used for further analysis.

This chapter presents a description of:

Research location

This research was conducted in 6 districts of Savannakhet Province, Lao PDR.
These districts have project to encourages farmers to produce commercial rice in
Savannakhet province; and is a district where rice is grown rice for commodity that is
most suitable along with the support from the government and government projects

to promote the rice planting for commodity in the past.

LOCATION MAP OF STUDY SITE

Source:

China

Myanmar

AN q
% % Thailand

Legend

[ District Boundary
[ Lao POR

425000 450000 475000 500000 525000 550000 575000

1940000

1920000

A | 1900000

1880000

1860000
Atsaphangthong

1840000

Champhone
1820000
Xayphoottiong

1800000

Songkhone

1780000

1760000

1740000

425000 450000 475000 500000 525000 550000 575000

600000

1940000

1920000

1900000

1880000

1860000

1840000

1820000

1800000

1780000

1760000

1740000

600000

Figure 4 Show the location map of study site

Department of Agricultural Land Management (2019)




68
Population and Sample

Phase 1: study the status of commercial rice production and study the
adoption level of commercial rice production. The population of rice farmers in 13
villages, 6 districts, Savannakhet province was considering as follows:

Step 1: Calculate the sample size by using a calculation method from the
formula (Taro Yamane, 1973) at a confidence level of 95% and a tolerance of 0.05 to
determine the size of the sample from the farmers who participate of the
commercial rice production project in 13 villages, 6 districts, Savannakhet province, a
total of 317 farmers:

N

T T NED)

Where: n Sample size
N Total population
e random discrepancy at (0.05)

Then will get
317

1+ 317(0.052)

= 177 Samples

Step 2: Calculate the sample size from farmers in 13 villages. The total
sample was 177 samples, randomly selected from the total number of farmers who
have participated of the commercial rice production project in 13 villages, 317
farmerS.D.ue to the population in each village is not equal. Therefore, it is necessary

to find the proportion of the sample size by using the formula of (Kanlaya 2005)

nN;
n= —
N
Where: n Sample size

N Total population
N; Population in each village

n; Random sample size in each village



Table 2 Population and sample size
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No. District Village Population Sample
1 Xaybouly Hatxaisoung 27 15
2 Xaybouly Kangpa-Phonthan 25 14
3 Xaybouly Buengxe 27 15
4 Champhone Phalaeng 24 13
5  Champhone Thouad 25 14
6 Songkhone Dongsawang 25 14
7 Songkhone Nongdeune 25 14
8 Xonnabouly Thakhamleum 25 14
9 Xonnabouly Kongpathoumvanh 25 14
10 Xonnabouly Xienghom 25 14
11 Atsaphangthong Pongna 11 6
12 Xayphouthong Mouangkhai 28 16
13 Xayphouthong Khanthachan 25 14

317 177

Source: The Climate-Friendly Agribusiness Value Chains Sector Project (2022)

The number of samples in each village was anlayzed by a simple

random sampling method, which brought the house numbers to draw lots. so that

rice farmers have equal chances to be randomly interviewed.

Phase 2: Developing an extension pattern of commercial rice production.

Focus group was used for data collection by invited representatives of rice farmers

who participated on commercial rice production project, one farmer per village;

agricultural extension staff who responsible for rice extension at district and province

levels. A total of 21 participants were developed an extension pattern of commercial

rice production.
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Instrumentation for data collecting

Development procedures and instrument selection

Procedure development and / or instrument selection tools were use;
questionnaires and interviews. The questionnaires and interviews were planned and
scheduled. The researcher has used data forms survey for this research

One-on-one interviews are a form of survey data collection. In one-on-one
interviewing in survey research, investigators conducted an interview with an
individual in the sample and record responses to closed-ended questions. (Creswell
2008)

Thus, the instrument design for data collection, open-and closed-end
questions for basic information, structure with rating scale was used in this study.
(Likert Scale) (Barnett 1991)

The questionnaires consist of 4 parts as follows:

Part 1 Personal, economic and social factors of the farmers

Part 2 Knowledge about commercial rice production

Part 3 The levels of adoption of commercial rice production of the
farmers.

Part 4 Problems and suggestions of commercial rice production of the

farmers.

Focus group part
The second part of this study were analyzed of qualitative data. This was

created by using focus group discussions with 21 participants. Below are concerning
issues:

1. What media have an effect on the adoption of commercial rice
production? Why?

2. Based on the concept of the commercial rice production, have can
we adopt it to our daily live activities?

3. How can we practice the principle of self-reliance? What aspect (s) can

you practice?
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4. Are basic factors in agricultural livelihood (expenses) reduction, an
increase of incomes, opportunity expansion) related to the concept of the
commercial rice production? How?

5. The adoption of the commercial rice production must have sufficiency
in various aspects, e.g. economic, social, and spiritual aspects). What is your opinion

about it? What things have you been practicing?

Research instrument development

1. Research instrument development:

2. Review literatures related to the research title to study methods, theories
and research summaries, in order to be used in conceptual framework.

3. Determine scope and research questions in concordant with the
conceptual framework and objective of the research.

4. Present the instrument that is conducted, to the dissertation advisory
committee for examination and comment, and improves the instrument as suggested

from the dissertation advisory committee.

Details of research instrument

Instrument used in this research is mainly a questionnaire which consists of 3
parts as follows:

Part 1: Personal, economic, and social factors of farmer, consists of 18 items
such as gender, age, education, marital status, knowledge about commercial rice
production, number of members in household, number of labor in household,
supplementary occupation, farming size, family income, farming cost, amount of
credit, farming experience, contact with agricultural staff, participated on agricultural
training or educational trip, exposure to media, contact with neighbors in agricultural
production, and group membership, which is the close-ended questions with
multiple choices and open-ended questions with fill-in blank.

Part 2: Questions regarding level of the adoption of the commercial rice

production
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Questions regarding the adoption of the commercial rice production consist
of 4 aspects (46 items) such as adoption of production area preparation (6 items),
adoption of cultivation (20 items), adoption of maintenance practices (10 items),
adoption of harvesting and post-harvest management (10 items).

Those questions apply a multiple choice of level of the attitude of the
adoption of the commercial rice production, which are 5 levels (adopted from
Likert’s scale), how much farmer take of the adoption of the commercial rice

production as follows:

1 = No adoption

2 =  Low adoption

3 =  Moderate adoption
a4 = High adoption

5 = Highest adoption

Research instrument testing

For the quality of research instrument, the researcher checked the instrument

consist of content validity and reliability such as:

Content validity

In order to check whether the questionnaire that is conducted is able to
measure as expected and cover the scope, the researcher submit it to dissertation
advisory committees for their consideration to check for the content validity.

Testing the validity of the research instrument to test content validity and
construct validity in the interview form. The researcher creating the test was consider
whether the questions are measured according to the research purpose or not. If
they are sure that the research instrument "valid" they were marked +1 in the table.
If they are sure that the questions are "not valid" they were put - 1 in the table; and
if they not sure whether it is “valid or not” they were put 0 in the table. When

checked, take the obtained score to find the Index of Consistency (I0C). Then the
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improvement can be made as the advisory committee has instructed before testing

it in an actual field.

YR
N

IOC =
Where: IOC s Index of consistency
2R s sum of score from expertise

N is number of expertise

If the Index of consistency value is 0.5 or more, it is considered that the
question meets the objective. which from testing questions related to knowledge
questions related to attitude Including questions related to farmers' adoption of
commercial rice production. Then the analysis of the consistency index was between
0.67 - 1.0, which is considered accurate in terms of content and structure and can be

tested with a sample group.

Reliability

The questionnaire that is already approved by the thesis advisory committees
shall test with farmer who have shared similar characteristic, but not the target
population 30 samples, and find out reliability of the questionnaire by using Alpha
Coefficient in pursuant of the method of Cronbach (1951) referred by Edward G. C.
and Richard A. Z. (1979: 44) by using SPSS for windows. The results of the
comparative analysis of all 46 acceptance questions, which received a total alpha of
0.97, were allowed to be used with real samples.

Reliability test by using the interview form obtained from expertise. It was then
tested with farmers who participated on the commercial rice production. which were
farmers with similar qualifications to the actual sample size, numbering 30 people.
Then they were analyzed to find reliability in the questions that were tests of
knowledge, attitude, and level of adoption using the method of finding the alpha
coefficient according to the model of Cronbach (1970) with the calculation formula

as follows:
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N[XS

a= —|1-
N-1 s?
Where Ol mean alpha coefficient
N mean number of questions

2S?  mean sum of the variances for each question

S mean total variance score

Data collection

Data sources

In this research, the researcher has collected the data from 2 major sources as
follows:

1. Primary data is acquired by asking 314 farmers in 13 villages, 6 districts of
Savannakhet Province by questionnaire.

2. Primary data is acquired by focus group 21 participants in Savannakhet
Province by questionnaire.

3. Secondary data is acquired from academic papers including as well as
websites of related organizations to use as supporting data and compare the research

result.

Data collecting method

This research has stipulated farmer as a unit of analysis, totaling 314 farmers.
Personal interview of farmer was primarily be conducted by the researcher while
some parts were carried out by the assistant. However, the researcher has
deliberately brought all questions in the questionnaire into the assistant’s focus
before actually collecting the data. The data collection was conducted from January

to March, 2023.
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Data collection Procedures

In order to obtain data of the adoption of commercial rice production of
farmer to improve the communication processes necessary and possibly lacking
among farming communities that would lead to increased quality of life.

This research uses the method of primary and secondary data.

Primary data: has been done by using the one-on-one interviews schedule.

1.1 Preparing a letter from the Faculty of agriculture and environment,
Savannakhet University to request for a favour on the assessment to the locale of
the study and data collection to the District office of Agriculture and forestry.

1.2 The obtained sample groups were appointed for the interview which has
be done by the coordination of the local staff.

1.3 Doing data collection by using the interview schedule, the sample groups
must be understood on the purposes of the study and the obtained data provided
by the sample groups keep it confidentially particularly on personal data.

Secondary data This is done by collecting data from related documents
and various Media in the following aspects:

2.1 Database on statistical value such as household farmers, districts, village
which will have already prepared.

2.2 Data on locale of the study which can be collected from the District’s
agriculture and forestry office (DAFO). The data included agricultural careers and
other concerned factors.

2.3 Information retrieval on information technology related to internet
network and websites both in the Thai and foreign languages. It also included data

used in the review of related literature.

Data Analysis

This research is a correlational research design to answer the objectives of this

study as follows:
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1. Objective 1°: For analysis the personal, economic, and social factors of
the farmers in Savannakhet Province, Lao PDR was used descriptive statistics:
frequency, mean, max, min, percentage, and standard deviation.

For find out the levels of knowledge about commercial rice production of
the farmers were used descriptive statistics (frequency, mean, percentage) for an
analysis knowledge of the respondents, which the respondent who answers “Yes”
to the question is equivalent to 1 point. On the other hand, if the respondent who
answers “No” to the question is equivalent to 0 point.

2. Objective 2°%: For analysis the level of farmers adoption - find out levels
of the adoption of the commercial rice production of the farmers by using the
weight mean score will use to measure levels of the adoption of the commercial

rice production by comparing with the following criteria.

Average Description

1.00 - 1.49 No adoption

1.50 - 2.49 Low level of adoption

2.50 - 3.49 Moderate level of adoption
3.50 - 4.49 High level of adoption

4.50 - 5.00 Highest level of adoption

3. Objective 3™: For analyze the relationship between elements of the
personal, economic, and social factors, and the adoption level of the commercial
rice production of the farmers, the researcher applied multiple regression analysis.

4. Objective 4™ To develop an extension pattern of commercial rice
production. The content analysis is a descriptive research technique that will be
used. The content of the message or document It has three main characteristics:
systematic use of quantitative methods and focus on objectivity and based on the

theoretical framework.



Chapter 4

Research Results

The results of the study on pattern development of commercial rice
production in Savannakhet province, Lao PDR were presented into 5 parts as follows:

Part 1: Personal, economic, and social factors of the rice farmers in
Savannakhet province and their knowledge about commercial rice production.

Part 2: Adoption level of commercial rice production of the rice farmers

Part 3: Factors affecting the rice farmers adoption about commercial rice
production

Part 4: Problems encountered and suggestions for commercial rice production

Part 5: Commercial rice production pattern development in Savannakhet

Province.

Part 1: Personal, economic, and social factors of the rice farmers in Savannakhet

province and their knowledge about commercial rice production.

Personal factors of the respondents

Sex

Most of the respondents were male (70.1%), only 29.9% were female (Table
3). According to results of the study, however, most male farmers were responsible
to agricultural activities such as soil preparation, fertilizer application, rice yield
transportation/selling. Meanwhile, female farmers were mainly responsible to cooking
and home chores.

Age

An average age of the respondents was 50.75 years, the lowest was 25 and
the highest was 76 years old. However, age range of most of respondents was 31 -40
years old (35.6%), 51-60 years old (25.4%), more than 60 years old (20.3%) and
below 30 years old (18.6%). In other words, they were grown responsible adults and

had accumulated knowledge experience. Therefore, they had an opportunity to fully
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apply their knowledge and experience in their commercial rice production. These rice
farmers did not encourage their children to engage in farming because it was a hard
work without wealth and prestige in the Lao society. In the case of career shifting, it
was not easy due to inadequate knowledge, experience and skills.

Marital Status

It was found that almost all of the respondents were married (92.1%), only
2.3% were single and the rest were divorced and widowed. It could be assumed that
those who were married usually had an idea to have a stable and happy family.
Traditionally, married people in Lao were socially accepted in term of life security.

Education Attainment

More than one-half of the respondents (52.5%) were elementary school
graduates. This was followed by lower secondary school (37.3%), upper secondary
school (7.9%), higher vocational certificate (1.7%) and bachelor’s degree (0.6%),
respectively (Table 3). It was due to the fact that the Lao government encouraged
it’s people to at least complete compulsory education. Most people in Lao PDR
rarely pursued their study in higher education because it needed a big sum of money

for schooling.
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(n=177)
Personal factors N %
Sex
Male 124 70.1
Female 53 29.9
Age (year)
<30 33 18.6
31-40 63 35.6
51-60 45 254
>60 36 20.3
X = 50.75 Min-Max = 25 - 76 S.D. = 10.97
Marital Status
Married 163 92.1
Widowed/Divorced 10 5.6
Single a4 2.3
Education Attainment
Elementary school and below 93 52.5
Lower secondary school 66 37.3
Upper secondary school 14 7.9
Higher vocational certificate 3 1.7
Bachelor's degree and above 1 0.6

Economic factors of the respondents

Number of household members

The respondents had 7.12 household members on average, the lowest was 1

and the highest was 19. However, most of them had 6-10 household members

(53.1%), followed by 5 and below (31.6%), 10 - 15 household members (11.3%), only

4.0% had more than 15 household members (Table 3). It could be observed that

most of the respondents had a lot of household members. This might be because
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they could help do farming as household labors so it needed not to hire more labors
for farming.

Number of household labors

The respondents had 4.20 household labors on average, the lowest was 1
and the highest was 9. However, most of the respondents had 3-4 household labors
(37.9%) and followed by 2 household labors and below (25.4%), 5-6 household
labors (20.9%), only 15.8 percent had more than 6 household labors. This implied
that most of the respondents were extended families. However, most of their
children were students and had not available time to help them during the rice
growing and harvest season. Hence, the respondents needed to employ some more
labors.

Supplementary Occupation

Most of the respondents had supplementary occupation - gardeners (67.2%).
This was followed by farmers (17.5%), workers (3.9%), officers (3.4%) and sellers
(7.9%), respectively. All of them needed to generate supplementary income for
household expenses since the cost of living was very high.

Farming Size

The respondents had 1.5 hectares on average. The lowest was 0.5 and the
highest was 6. However, more than one-half of the respondents had 1 hectare
farming area and below (50.3%) and followed by 1.1 - 2.0 hectares (37.9%), 2.1 - 3
hectares (9.6%), only 2.3 percent had more than 3 hectares. This implied that most
of the respondents were moderate farming land. However, the majority of land
acquisitions are inherited from ancestors or from generation to generation, which
resulting in a steadily decreasing agricultural area. In addition, the current increase in
population causing the area to expand for living, industrial factory expansion causing
agricultural production areas to be encroached.

Family income

It was found that the respondents had an average income for 18,940 baht per
month, the lowest was 1,786 baht and the highest was 211,429 baht. However, most
of the respondents had a family income range of 10,001 - 20,000 baht (39.5%) and
followed by 10,000 baht and below (28.8%), 20,001 - 30,000 baht (17.5%), 40,001 -
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50,000 baht (10.2%), only 6.2 percent had more than 50,000 baht. (Table 4). It was
assumed that the incomes of the farmers differed greatly between the lowest and
highest income. The income of each household depends on the farming size,
management method, number and type of crops planted such as rice farm, fruit
trees, vegetables and animals; and income from other trades as well, or farmers who
grow a variety of vegetables and manage their produce every week have the
opportunity to make a more profit.

Farming Cost

It was found that the respondents had an average farming costs for 10,541
baht per year, the lowest was 3,570 baht and the highest was 171,429 baht.
However, most of the respondents had a farming cost range of 5,001 - 10,000 baht
(41.2%). This was followed by 10,001 - 15,000 baht (24.3%), below 10,001 baht
(22.6%), more than 20,000 baht (6.2%), only 5.6 percent had 15,001 - 20,000 baht
farming cost. (Table 4). It was observed that almost all of respondents did not grow
rice in a big place of land.

Amount of Credit

More than one-halt of the respondents had an amount of credit which was
5,000 baht and below. However, an average amount of credit of all of the
respondents was 7,406 baht, the lowest was less than 5,000 baht and the highest
was more than 20,000 baht. More than one-halt of the respondents did not want to
have debts so they relied on their own savings from agricultural yield selling. In
contrast, some of the respondents got a loan from a bank or the village fund.

Source of credit

Almost all of the respondents (90.4%) spent their own capital for commercial
rice production 90.4 percent, few of them used the service of a bank (8.5%) and the

village fund (1.1%).
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(n=177)

Economic factors N

%

Number of household members (people)

<5 56
6-10 94
10-15 20
>15 7
X =712 Min-Max = 1-19 S.D. =294

Number of household labor (people)

<2 45
3-4 67
5-6 37
>6 28
X =4.20 Min-Max = 1-9  S.D. = 2.00

Farming size (Ha)

<1 89
1.1-20 67
2.1-3.0 17
>3 4
X = 1.50 Min-Max = 0.5-6  S.D.=0.77

Supplementary occupation

Farmer 31
Gardener 119
Officer 6
Seller 14
Worker 7

Family income (Baht per year)
<10,000 51
10,001 - 20,000 70

31.6
53.1
11.3
4.0

254
37.9
20.9
15.8

50.3
37.9
9.6
2.3

17.5
67.2
3.4
7.9
3.9

28.8
39.5
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(n=177)
Economic factors N %

20,001 - 40,000 31 17.5
40,001 - 50,000 18 10.2
>50,000 7 4.0
X = 18,940 Min-Max = 1,786 - 211,429 S.D. =19,847

Farming cost (baht)
<5,000 a0 226
5,001 - 10,000 73 41.2
10,001 - 15,000 43 24.3
15,001 - 20,000 10 5.6
>20,000 11 6.2
X =10,541  Min-Max = 3,570 - 171,429 S.D. = 13,934

Amount of credit
<5,000 95 53.7
5,001 - 10,000 42 23.7
10,001 - 15,000 11 6.2
15,001 - 20,000 17 9.6
>20,000 12 6.8
X = 7,406 Min-Max = 862 - 43,103  S.D. = 7,506

Source of credit
Their Own 160 90.4
Bank 15 8.5
Village Fund 2 1.1
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Social factors of the respondents

Farming Experience

As a whole, the respondents had 30 years of experience in farming, the
lowest was 1o years and the highest was 60 years. However, most of them had 21 -
30 years of experience in farming (32.8%). Only 11.9 percent had more than 40 years
of experience in farming (Table 5). Almost all of the respondents accumulated
experience in farming. They analyzed the production situation to determine which
type of crops or animals to be domesticate for an increased income.

Agricultural extension staff contact

More than one - halt of the respondents (59.9%) had never contacted
agricultural extension staff. That was 34.4 percent contacted them twice and below,
only 0.6 percent did it for more than 4 times. This was due to many factors such as
the target villages were located far from the office of agricultural extension and
difficulty in travelling.

Agricultural training and educational trip

About one-half of the respondents (49.7%) had never attended an
agricultural training or educational trip. Most of the respondents attended it twice
and below (40.7%). In other words, this denoted that they had no available time due
to many factors such as poor public relations, remote village, infrequent training, etc.

Exposure to media

Almost all of the respondents had exposure to media (96.0%), only 4 percent
had not. Most of them perceived agricultural news or information through media for
5 times and below (41.2%). Only 11.9 percent did it for 11 - 15 times (Table 5). This
implied that a number of times the respondents perceived agricultural news or
information was still at a low level. It was found that they perceived news or
information about productional area management, seed management, weed control
and management, pests and plant diseases.

Neighbor contact about agricultural production

About three-fourths of the respondents (75.1%) did not contact their
neighbors about agricultural production. Only 10.7 percent contacted their neighbor

twice and only 1.8 percent did it for more than three times (Table 5). This might be
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because the farmers these still lacked of knowledge and understanding about
commercial rice production. Therefore, there were very few meetings or discussions
about this matter. Instead, they preferred to talk with their neighbors about general
daily life activities.

Group membership

Most of the respondents were only a group member (71.1%). Only 2.3
percent were members of 3 social groups. It could be said that social/occupational
group membership helps the respondents or other farmers to poor their scare
economic resources together to help themselves in their farming. There was a
positive correlation between social group, adoption of technology crop productivity,
food security and income. However, participation in social group networks on the

adoption of commercial rice production.

Table 5 Social factors of the respondents

(n=177)
Social factors N %
Farming experience (year)
<20 47 26.6
21-30 58 32.8
31-40 51 28.8
>40 21 11.9
X = 30 Min-Max = 10 - 60  S.D. = 10.87
Agricultural extension staff contact (time)
not contacted 106 59.9
contacted (time) 71 a1.1
<2 61 344
3-4 9 5.1
>4 1 0.6

X =056 Min-Max=1-5 SD.=0.89
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(n=177)
Social factors N %
Agricultural training and educational trip
not participated 88 49.7
participated 89 513
<2 72 40.7
3-4 16 9.0
>4 1 0.6
x=082  Min-Max=1-5
Exposure to media (time)
Never 7 4.0
Received 170 96.0
<5 63 41.2
6-10 42 23.7
11-15 21 11.9
>15 34 19.2
x=925  Min-Max =2 - 35 S.D. =743
Neighbors contact about agricultural production
Never 133 75.1
Contacted 44 24.9
1 15 8.5
2 19 10.7
3 7 4.0
>3 3 1.8
x=050 Min-Max=0-7
Group membership
1 group 126 71.1
2 groups 34 19.2
3 groups 13 7.3
>3 groups 4 2.3
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Knowledge of the farmers about commercial rice production

As a whole, it was found that the respondents had a moderate level of
knowledge about commercial rice production (Score 13.74), the lowest was 3 and
the highest was 19. In other words, most of the respondents (72.3%) had a moderate

level of the knowledge, only 0.6 percent was found to have a low level (Table 6).

Table 6 Levels of knowledge of the farmers about commercial rice Production

Knowledge level N %
Low 1 0.6
Moderate 128 72.3
High a8 27.1

x = 13.74 Min-Max = 3-19  SD. =243

Remarks: 15 - 21 = High, 8 - 14 = Moderate, 0 - 7 = Low

Based on its detail, it was found that the respondents who answered the
questions correctly for 85 - 100 percent base on 13 question items. That was, the
question item number 13 was answered correctly most (transplanting should use 3 -
5 seedlings per clump with 97.1%). This was followed by the question items number
7 and 11 (Soaking the seeds in clean water for about 24 hours and cover it with a
hemp sack or damp cloth in a well-ventilated place for about 48 hours, and the
paddy field use for cultivation should has water about 5-10 cm. in depth - 98.5%).

The following question items were answered correctly by the respondents of
less than 60 percent: to get high yields, the water level must not be more than 50
cm. in depth (58.1%), soil suitable rice growing rice must be fertile with a pH value of
5.5 - 6.5 (56.2%); the first plow to destroy weeds should be 15 - 20 cm. in depth and
soil turning should be about 1- 2 weeks (19.8%); when the rice stalks have grown for
about 2 weeks, the water must be removed from the paddy field to be ready for
harvest (49.8%); and good rice grain storage and dry should be on upland to prevent
flood; the shed must be covered with a roof to prevent sunlight rain and dew

(51.4%)



Table 7 Question items answered by the respondents
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(n=177)
Incorrect Correct
Question items about good practice of answer answer

commercial rice production

No. of persons

No. of persons

(%) (%)
1. To get high yield, the water level must not be 74 103
more than 50 cm. in depth (41.9) (58.1)
2. Soil suitable for growing rice must fertile with a 78 99
pH value of 5.5 - 6.5 (43.8) (56.2)
3. The first plow to destroy the weeds be 15-20 142 35
cm in depth and soil turning the should be about (80.2) (19.8)
1-2 weeks.
4. Plowing should be done again for 1-2 times for 45 132
weeding (25.2) (74.8)
5. There were not weed seeds and insect 9 168
contamination (5.1) (94.9)
6. Good seeds should germinate at least 80 8 169
percent. (4.5) (95.5)
7. Soaking the seeds in clean water for about 24 6 171
hours and covering the it with a hemp sack or (3.2) (96.8)
damp cloth for about 48 hours
8. 50 - 80 kg of seeds per rai for seedlings. 10 167

(5.4) (94.6)
9. Fertilizer containing nitrogen and phosphorus 10 167
should be applied to seedlings first and wooden (5.8) (94.2)
boards are used to spread the fertilizer
10. 25 - 30 days old age of seedlings is suitable 8 169
for transplanting (4.5) (95.5)
11. The paddy field used for cultivation should 6 171
have water about 5 - 10 cm. in depth. (3.2) (96.8)




Table 7 (Continued)
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Question items about good practice of

commercial rice production

12. To gain high rice productivity, the distance
between the clumps is 20 cm and between rows

is 25 cm.

13. 3-5 seedlings per clump should be used for
transplanting

14. When the rice is 3 months old, or before
pregnancy, apply 15-15-15 fertilizer at the rate of
120 ke/ha

15. Pruning rice leaves will encourage good
tillering. Consistent rice growing together with

ears of rice can increase yields up to 12%

16. When the rice stalks have grown for about 2
weeks, the water must be removed from the rice
field to be ready for harvest.

17. Flowering occurs when the rice is about 90
days old.

18. A plot survey is done every week, keeping
wees away and prevention of mixed rice varieties
19. The rice must be dried for about 1-2 weeks
after harvest to control moisture content of not
exceeding 15% before selling.

20. The rice to be collected must be clean and
free from contaminants such as straw, weeds,

soil, sand, etc.

(n=177)
Incorrect Correct
answer answer
No. of persons  No. of persons
(%) (%)
11 166
(6.1) (93.9)
5 172
(2.9) (97.1)
8 169
(4.8) (95.2)
50 127
(28.4) (71.6)
89 88
(50.2) (49.8)
80 97
(45) (55)

8 169
(4.5) (95.5)
14 163
(7.7) (92.3)

7 170
(4.2) (95.8)




Table 7 (Continued)
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(n=177)
Incorrect Correct
Question items about good practice of answer answer

commercial rice production

No. of persons

No. of persons

(%) (%)
21. Good rice storage and dry should be on clean 86 91
upland to prevent flood, the shed must be (48.6) (51.4)

completely closed and covered with a roof to

prevent sunlight, rain and dew.

x = 16.75 Min - Max = 8-21

S.D. =158
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Part 2: The adoption of commercial rice production of the farmers in

Savannakhet, Lao PDR.

According to the results of the study, as a whole, it was found that the
respondents had a high level of commercial rice adoption (x = 4.15). based on its
detail, preparation of production area (x = 4.68) and cultivation (x = 4.54) were found
at the highest level. However, harvest and post-harvest management (x = 3.78) and

maintenance practice (x = 3.61) were found at a high level (Table 8)

Table 8 Adoption of commercial rice production level

(n=177)
Adoption of commercial rice production X S.D. Description
1. Preparation of production area 4.68 47 Highest
2. Cultivation 4.54 .42 Highest
3. Maintenance practices 3.61 .54 High
4. Harvest and post-harvest management 3.78 .58 High
On average 4.15 31 High

Remarks: 4.51 - 5.00 = Highest level of adoption, 3.51 - 4.50 = High level of adoption,
2.51- 3.50 = Moderate level of adoption, 1.51 - 2.50 = Low level of adoption,
1.00 - 1.50 = No adoption

1. Famers Adoption of commercial rice production based on preparation

of production area
As a whole, the respondents adopted commercial rice production based
on preparation of production area at a highest level (x = 4.68). based on its detail, all
of the following were also found at highest level: the rice production area is flat
without flood throughout the year (x = 4.60); the rice production area is cleaned
before planting in every step (x = 4.67); tractor is used for the plowing (x = 4.71);
plowing is done when there is water in the rice field and it is left for 2-4 weeks (x =

4.69); the rice production area is prepared based on rice field maintenance, weeding



92

and taking care of seedlings (x = 4.72); and the soil is plowed to the depth of 15 - 20
cm. (x = 4.61) (Table 9).

The respondents had a highest level of all aspects of the commercial rice
production. This might be because the rice growing area there is plain and without
flood all year round. Good practice of soil or rice field preparation is inherited from

generation to generation.

2. Famers Adoption of commercial rice production based on cultivation

The showed that, as a whole, the respondents had a highest level of the
adoption of commercial rice production base on cultivation (x = 4.54); based on its
detail the following were found that at a highest level: last year improved seeds are
used for planting rice (x = 4.77); the rice varieties are selected from seeds which
growth characteristics are suitable for the planting area environment (x = 4.65);
commercial rice varieties that have been planted are from the seeds that meet
needs of consumers (x = 4.66); rice seeds are soaked for 8 - 12 hours and incubated
to activate germination (x = 4.66); rice seeds are sown in the field prepared by
manual labors (x = 4.73); water is released to make the rice field dry (x = 4.75); rice
seeds that geminate well are sown evenly throughout the plot (x = 4.72); transplant
is conducted when seedlings are about 25-30 days old (x = 4.66); cultivation of
commercial rice by planting in rows will make it easier to eliminate diseases and
insects. Also, the clumps will have an opportunity to receive nutrients and sunlight
regularly (x = 4.66); commercial rice is planted by using seedlings in the paddy field
(x = 4.72); commercial rice is planted during the rainy season. or in the fields where
there is enough water (x = 4.72); before planting commercial rice, the seedlings are
about 25-30 days old, the seedlings are been uprooted and tied together in bundles,
the end of the rice leaves is cut off before transplanting (x = 4.63); there is a way to
embroider by walking backward in a row in front of the board to be able to see the
rows ahead already planted (x = 4.68); Rice can be transplanting by machine (x =
4.70); and for fertile soil, rice is planted rather for a part from each rice crump than

those in not fertile soil to avoid inadequate sunlight receiving (x = 4.61). Only two
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aspects was found at high level: Seeds are sown in the afternoon or evening to avoid
strong sunlight and seed damage (x = 4.33); one day after sowing, the seeds watering
is distributed throughout the plot for about 3-5 days to have much water enough (x
= 4.03), when the seedlings are tall enough, water is supplied to the rice field for
about 5 - 10 cm. in depth (x = 4.48). And only one aspect was found at moderate
level: Rice seeds are soaked in water for 1-2 nights then the roots have sprouted,
they will be sown in the plot prepared for planting seedlings (x = 2.82) (Table 9).

The results of the study showed that the respondents had highest level of
the adoption of commercial rice production based on cultivation (x = 4.54), This
might be due to the fact that their rice growing area is flat and not flooded, and easy
to clean. In addition, the practice of rice planting areas preparation has been
inherited from generation to generation. Not only this, soil preparation also included

weeding which farmers could do it easily.

3. Famers Adoption of commercial rice production based on maintenance
As a whole, the famers adoption of commercial rice production- based on
maintenance practices was found at a high level (x = 3.61). based on its detail, there
were two aspect found at a highest level: regularly monitor the rice field at least
twice a week (x = 4.66) and Manure is used in the commercial rice field (x = 4.69).
Only one aspect was found at a moderate level - add fertilizers or nutrients to
nourish the soil 25-30 days after planting by using fertilizer formulas 16-20-0 or 15-15-
15 according to the amount recommended by the agricultural extension staff (x =
2.51). Only two aspects were found at a low level: some types of weeds and insect
pests are prevented and eliminated by using chemicals (x = 1.79). and fertilizers are
applied twice to provide enough nutrients to meet needs for rice growth (x = 2.45).
In addition, the rest were found at a high level (Table 9).
In conclusion, there was a high level of the farmers adoption of commercial
rice production based on maintenance (x = 3.61). This might be because the
respondents used fertilizers and soil nutrients appropriately in commercial rice

production. Also, there were regulations and recommendation on use of fertilizers in
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agricultural areas to improve soil fertility. Proper use of fertilizers helped produce
quality and safe product. Some farmers avoided complying with the specified criteria.
This might be because it was inconvenient to practice during the pre-cultivation

period.

4. Famers Adoption of commercial rice production based on harvest and
post-harvest management

On average, there was a high level of famers adoption of commercial rice
production based on harvest and post-harvest management (x = 3.61). Based on its
detail the following were found at highest level: 1) The moisture content must not
exceed 15 percent before being delivered for sale. 2) Visually observe the yellow
rice, both the stalks and ears, and then harvested. 3) The water is drained from the
fields 7-10 days before the harvest to ensure that the rice is evenly ripe. 4) Paddy is
threshed from the rice stalk by a threshing machine. 5) Explore the rice fields, If the
whole rice plot is about 80% flowering, it is the flowering day, and after 28-30 days
from the flowering date is the rice harvesting day with an average of 4.70; 4.67; 4.65;
4.60; and 3.56 respectively. Only one aspect was found at high level - the traditional
method is used to reduce moisture like sunlight as a heat source, which is the most
commonly used method by farmers (x = 3.56). Only two aspect was found at
moderate level: after threshing, the rice will be dried to reduce the incidence of
mold which may accelerate the deterioration of the rice grains (x = 3.19) and rice is
harvested by using a combine harvester (x = 2.60). However, one more aspect was
found at a low level. (Table 9).

It was observed that the respondents knew that harvest and post-harvest are
not independent technique. It started with producing paddies as consistent in quality
as possible when cultivating rice. The uniform quality of the paddies should not be
damaged at any stage of post-harvest treatment. In particulars, responding to
requests from the market side, the introduction of mechanical milling has long been
advised. When utilizing milling machines, compared with manual milling, maintaining

a constant paddy quality becomes much more important. It could be said that this is
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the target to be achieved for increasing edible amounts of white rice and improving

quality.
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Part 3: Factors Affecting the Farmers Adoption of Commercial Rice Production in

Savannakhet Province, Lao PDR.

Multiple linear regression was applied to find factors influencing the practice
of commercial rice production in the study area. A multiple linear regression model
measured the relationship between independent and dependent variables. The

measured form of the equation was specified as in Equation 1:

Y = ﬂo + ﬁ1x1 + ﬁzxz P oo g ﬁ16x16 (1)

Y is the dependent variable (Commercial rice production). X;, X,, Xs,...X;¢ were
independent variables (age, marital status, educational attainment, household labor,
supplementary occupation, farming size, family income, farming costs, amount of
credit, farming experience, contact with agricultural staff, agricultural training/
educational trip, exposure to media, contact with neighbors about agricultural
production, group membership; and knowledge about commercial rice production).

,80, ,81, ,32...,816 were unknown parameters (constant to be estimated from the data).

Table 10 The designation of symbols and abbreviations of variables used in the

study of factors affecting commercial rice production.

Variables/coding details measurement

Dependent variable
Adoption Adoption of commercial rice Average from 4 aspects:
production 1. Preparation of Production Area
2. Cultivation
3. Maintenance
a

. Harvest and Post-harvest

management
Independent variables
AGE Age Number (Year)
STA Marital Status Married =1, other = 0

EDU Educational attainment Primary or lower = 1, other = 0




Table 10 (Continued)
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Variables/coding details measurement
LAB Household labor Number (People)
OCCU Supplementary occupation Gardener =1, other =0
LAND Farming size Number (Hectare)
INC Family Income Number (baht)
COST Farming costs Number (baht)
CRE Amount of credits Number (baht)
EXP Farming experience Number (Year)
CONT Contact with agricultural staff Number (Time)
TRAIN Agricultural training/ educational Number (Time)
trip
MED Exposure to media Number (Time)
FRI Contacts with neighbors on Number (Time)

agricultural production
GRO Group membership
KNOW Knowledge about commercial

rice production

Number (Group)
Score (0 - 21)
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Correlation analysis of independent variables and dependent variables;
independent and independent variables and additive variables

These are a positive statistically significant relationship between the
dependent variable (commercial rice production adoption) and independent
variables i.e. age, supplementary occupation, farming size, farming costs, amount of
credit, contact with agricultural staff, contact with neighbors about agricultural
production; and group membership.

The correlation analysis between independent variables aimed to investigate
the relationship between independent variables. This would cause problems with
independent variables having a relationship with each other. (Multicollinearity)
violates the precondition in regression analysis that every pair of independent
variables must not have a correlation coefficient greater than 0.70 (Eric Alan
Hanushek and John Edgar Jackson, 1977). A correlation coefficient greater than 0.70
(Table 11), could be applied to the multiple regression equations to analyze factors
affecting the commercial rice production of the farmers in Savannakhet province, Lao

People's Democratic Republic.



.2ST 60~ ¥80° S80S/ 690°  be0- G0~ 9g¢ 091~ 65T~ LSO z1o J9eT 90T spI- L6 1doav
LSPZ- €100 0g0 50" 60" SZo- 901~ 860~ JST- _S61- L1100 090~ 160 960 020 S0 MONM 9T
IR - S 3 ) 1O 090 900~ 29T pIT 090 200 100,921~ b0~ p8O- 18T o4O ‘ST
Jlgz- . sze- 180 90~ 00T LT STO- 520~ 1T’ 00~ 010 (O £ S (12 44 b1
090 060" €10~ ST 910- 180° . p8E LSO 020" 610~ €00 eve 8.0 ELRA
LGIT- €90~ §60° 09T 990 610 250" 080 850~ G0~ €20~ L0 NIVYL 2T
0o 10- g0 500 680 280 61T 6200 .l T 0T INOD'IT
R ) 910 060 910 e0-  ,Zel- 6,00 120~ S80 dx3 o1
60 €10 T €91 €80- 810 890~ . 8ST . PIE W6
LT 110+ 110 001" 550" 20 Spo- 107 1S0D0 '8
210~ 180° sor- 080~ 950" 8p0-  Z20- NI L
60T 90z 81T~ 800 €61 LIT anv 9
610 8v0- 791~ 6000 ZZT nJ0 s
00’ 9g0° €80° 520~ av1b
LIS s00- 680~ nai e
100~ 60 V1S 2
. 68T 39V 1
MONY  O¥D I3 QIN  NIVHL  INOD  dXx3 3D 1SOD ONI anvl  ndo av1 na3 viS 39V 1doav  ®qeue

uoiPNPoId 301 JeIaWILIOD JO 19A9) uolidope sy} pue a)gelieA Juspuadapul 9y} U9aMIag dUISU JUSIDIYS0D UOIRD0D 3y TT 9)9el



Factors Affecting the Farmers Adoption of Commercial Rice Production

Multiple linear regression was applied to find the factors influencing the
practice of commercial rice production in the study area. A multiple linear regression
model measured the relationship between independent and dependent variables.

The measured form of the equation was specified as in Equation 1:

Y = ﬁo + ﬁ1X1 + ﬁzXZ + ...+ ﬁ16x16 (1)

Y is the dependent variable (Commercial rice production). X, X,, Xs,..X;¢ were
independent variables (age, marital status, educational attainment, household labor,
supplementary occupation, farming size, family income, farming cost, amount of
credit, farming experience, contact with agricultural staff, participated in agricultural
training/educational trip, exposure to media, contact with neighbors about
agricultural production, group membership; and knowledge about commercial rice
production). ,30, ,31, ﬁz...ﬁ16 were unknown parameters (constant to be estimated
from the data).

The analysis of the multiple linear regression shown in table 12 found that
family income, group membership, participated in agricultural training or educational
trip, exposure to media, and knowledge and understanding of commercial rice
production had significant positive relationships with the adoption of commercial rice
production with a statistical significance level at 0.01 and 0.05, the findings could be
presented as follows:

Commercial rice production (Y) = 2.788 + 8.338(Family income) + 0.035
(participated on agricultural training or educational trip) + 0.085(Exposure to media) +

0.008(Group membership) + 0.022(knowledge of commercial rice production) (2).
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Table 12 Factors affecting the farmers adoption of commercial rice production

Adoption of commercial rice

Factors production
B t Sig.
1. Age 0.004 0.964 0.336
2. Marital status 0.041 0.469 0.640
3. Educational attainment -0.050 -0.429 0.669
4. Household labor 0.001 0.042 0.967
5. Supplementary occupation -0.030 -0.843 0.400
6. Farming size -0.007 -0.294 0.769
7. Family Income 8.338 2.186 0.046*
8. Farming costs 0.005 0.070 0.944
9. Amount of credit 0.003 0.092 0.645
10. Farming experience -2.194 -0.657 0.512
11. Contact with agricultural staff 0.026 1.447 0.150
12. Agricultural training/educational trip 0.035 2.998 0.003*
13. Exposure to media 0.085 2.206 0.029*
14. Contacts with neighbors in agricultural
0.033 0.806 0.421
production
15. Group membership 0.008 2.842 0.005*
16. Knowledge about commercial rice production 0.022 2.198 0.046*
Constant 2.778 9.637 0.000**
R? = 0.242 (24.2%) F=23191 Sig. F < 0.000**

Remarks: * < 0.05 and ** < 0.01
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Part 4: Problems and suggestions about commercial rice production in

Savannakhet province

Problems of commercial rice production

Based on results of the study, most of the respondents had the problem in
infertile soil most (93.79%). This was followed by low productivity per hectare
(91.53%); high production costs (85.88%); lack of credit (85.88%); labor shortage
(85.88%); not enough water for rice production (85.88%); many diseases and insect
infestations, knowledge and experience about commercial rice production are at a
low level (84.75%); lack of modern technology (84.18%); no monitoring from
relevant agencies (84.18%); natural calamities (83.62%); lack of marketing
information (83.05%); low profitable (80.23%); unstable price of rice production
(76.84%), lack of knowledge about rice production management (75.71%); and
difficult maintenance (75.14%) (Table 13).

Results of the study showed that most of respondents faced the infertile soil
problem most. Hence, this implied that they still lacked of knowledge and
understanding about soil improvement and management. Although the commercial
rice production had requirements to follow, but the respondents seemed not to
understand in many issues, resulting in poor quality output. In the case of the rice
yield per hectare was low due to many factors such as infertile soil and lack of
funding source to purchase production inputs. In addition, low profitable from rice
production, it caused the respondents to sell their rice at low price and production

costs is so high.
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(n=177)
A problem Not a problem
Issues No. of No. of
% %
persons persons
1. Infertile soil 166 93.79 11 6.21
2. Low productivity per hectare 162 91.53 15 8.47
3. High production costs 153 86.44 24 13.56
4. Lack of credit 152 85.88 25 14.12
5. Labor shortage 152 85.88 25 14.12
6. Not enough water for rice production 152 85.88 25 14.12
7. Many diseases and insect infestations. 152 85.88 25 14.12
8. Knowledge and experience about commercial 150 84.75 27 15.25
rice production are at low level
9. Lack of modern technology 149 84.18 28 15.82
10. No monitoring from relevant agencies 149 84.18 28 15.82
11. Natural calamities 148 83.62 29 16.38
12. Lack of marketing information 147 83.05 30 16.95
13. Low profitable 142 80.23 35 19.77
14. Unstable price of rice production 136 76.84 a1 23.16
15. Lack of knowledge about rice production 134 75.71 43 24.29
management
16. Difficult maintenance 133 75.14 a4 24.86

Farmers’ Suggestions about commmercial rice production

The following are suggestions of the farmers:

1. Regular home/field visit of agricultural extension staff to give advices or

solve problems about commercial rice production.

2. The government should provide credits or loan sources with a low interest

rates for commercial rice production.

3. Concerned agencies should provide low cost inputs and supply sources for

convenience of commercial rice farmers.
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4. Enough water sources for farming throughout the year such as irrigation
system

5. Concerned agencies should prepare readiness for farmers to cope with
natural calamities such as drought and flood.

6. Concerned agencies should give advice how to properly prevent diseases
and pests from damaging rice production.

7. Government agencies should form production groups in the community to
strengthen negotiation power.

8. The government should encourage people to perceive the importance of

local or domestic rice consumption.

Part 5: Pattern development of commercial rice production in Savannakhet

Province, Lao PDR.

This was divided into 3 steps as follows.

Ste p 1. Applying results of an analysis of main factors and problems
encountered to find problem management direction for commercial rice

production

According to a focus group discussion to find guideline for commercial rice
production, it was found that there were 16 farmers approaches to manage problems
in the production as follows: 1) Encourage soil fertility management to have sufficient
nutrients for commercial rice cultivation. Land should be appropriately allocated to
farmers for production; 2) encourage the farmers to form of agricultural production
groups for increased access to inputs by supporting them to have access to quality
seeds or materials at affordable prices; 3) encourage farmers to cooperate with the
government to form agricultural production groups in the community to strengthen
negotiation power. Encourage the use of existing local resources such as manure to
save costs; 4) finding sources of credits with low interest rates for commercial rice

production; 5) encourage youths to return to the agricultural sector by supporting
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access to modern technology and farm machinery, as well as production techniques;
6) irrigation development, supplementary irrigation of rainfed lowland rice, reducing
water use for land preparation, changing the crop planting date and making more
effective use of rainfall, changing rice planting practices; 7) extension of knowledge
about prevention of diseases and insect pests in both commercial rice production
and general rice production systems; 8) organize training or study visits related to
commercial rice production; 9) encouraging young people to return to the
agricultural sector by supporting access to modern technology and farm machinery
suitable for the planting area. And support credit sources to buy modern technology
with low interest rates; 10) capacity building in monitoring and assessment project
activities with the development of the project monitoring information system to the
extension staff, and support budgets for project monitoring; 11) restoring forests,
grasslands and natural wetlands, reconnecting rivers to floodplains, creating buffers
of vegetation along water courses, essentially involve the management of vegetation,
soils and/or wetlands, including rivers and stream; 12) extension of knowledge of
marketing and selling, increasing channels for receiving agricultural information,
organize seminars among related agencies on rice market, and provide ongoing
publicity; 13) adding value to rice production under the food safety system,
encourage integrated cropping or crop rotation in conjunction with the cultivation of
commercial rice; 14) selling price guarantee measures; 15) extension of knowledge
about quality rice production process, transfer knowledge on rice harvesting and
post-harvesting management; and 16) organize training to educate farmers in rice

production, from land preparation stage until post-harvest management (Table 14).
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Table 14 Guidelines for developing the commercial rice production in Savannakhet

province

Problems encountered

Guidelines for developing the commercial rice production

in Savannakhet province

Production Factors

Soil lack of fertility

Lack of credit

Labor shortage

Not enough water for rice

production

Encourage soil fertility management to have sufficient
nutrients for commercial rice cultivation. Land should be
appropriately allocated to farmers for production.

Finding sources of credits with low interest rates for
commercial rice production.

Encourage youths to return to the agricultural sector by
supporting access to modern technology and farm
machinery, as well as production techniques.

Irrigation development, supplementary irrigation of rainfed
lowland rice, reducing water use for land preparation,
changing the crop planting date and making more effective

use of rainfall, changing rice planting practices.

Cost and Return Factors

High production cost

Low productivity per

hectare

Low profitable

Encourage farmers to cooperate with the government to form
agricultural production groups in the community to
strengthen negotiation power. Encourage the use of existing
local resources such as manure to save costs.

Encourage the farmers to form of agricultural production
groups for increased access to inputs by supporting them to
have access to quality seeds or materials at affordable prices.
Adding value to rice production under the food safety
system, encourage integrated cropping or crop rotation in

conjunction with the cultivation of commercial rice.

Affecting Factors

Many diseases and pests.

Extension of knowledge about prevention of diseases and
insect pests in both commercial rice production and general

rice production systems.
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Problems encountered

Guidelines for developing the commercial rice production

in Savannakhet province

Knowledge and experience
in commercial rice
production are low

Lack of modern

technology

Natural calamities

Monitoring from

concerned agencies

Lack of marketing

information

The price of commercial
rice production is not
stable.

Lack of knowledge in rice

production management

Difficult maintenance

Organize training or study visits related to commercial rice

production

Encouraging young people to return to the agricultural sector
by supporting access to modern technology and farm
machinery suitable for the planting area. And support credit
sources to buy modern technology with low interest rates.

forests, and natural wetlands,

Restoring grasslands

reconnecting rivers to floodplains, creating buffers of
vegetation along water courses, essentially involve the
management of vegetation, soils and/or wetlands, including
rivers and stream.

Supporting Factors
Capacity building in monitoring and assessment project
activities with the development of the project monitoring
information system to the extension staff, and support
budgets for project monitoring.
Extension of knowledge of marketing and selling, increasing
channels for receiving agricultural information, organize
seminars among related agencies on rice market, and provide
ongoing publicity

Selling price guarantee measures,

Extension of knowledge about quality rice production
process, transfer knowledge on rice harvesting and post-
harvesting management

Organize training to educate farmers in rice production, from

land preparation stage until post-harvest management.
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Step 2: Developing an extension pattern for commercial rice production in
Savannakhet province.

According to related literature and other documentary review in order to
define th e theorical framework in this stu dy, the researcher analyzed and
synthesized them to create a connection idea for developing a research model.
Actually, the researcher employed related concept and theories of the following
authors (Kendler 1963), (Lien and Jiang 2017), and (Wan and d Ding 2019)

In addition, the researcher has applied the model concept and commercial
rice model of (Phonekeo 2022) and Keeves (1988) as a textual format. It was a type
using a language as a mean for communication or explaining the phenomena to see
the conceptual structure, elements and its relationships. From the foregoing, this
was why the researcher had taken this concept as a basis for developing a model
for commercial rice production of the farmers in Savannakhet province. Details were

as follows: (Figure 7)
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The Extension Pattern Development of Commercial Rice Production in
Savannakhet province, Lao PDR.

It was found that the commercial rice production pattern of farmers in
Savannakhet province consisted of 4 main components: Component 1: Development
of knowledge of commercial rice production; component 2: strengthening attitudes
towards commercial rice production; and component 3: the production of
commercial rice.

Component 1: Development of knowledge of commercial rice production,
consisting of 5 development approaches namely:

1. Organizing training or study visits related to commercial rice production;

2. Extension of knowledge about quality rice production process;

3. Extension of knowledge about prevention of diseases and insect pests in
both commercial rice production and general rice production systems;

4. Extension of knowledge about rice harvesting and post-harvesting
management; and

5. Extension of knowledge of marketing and selling.

Component 2: strengthening attitudes towards commercial rice production ,
consisting of 2 approaches for enhancing, namely:

1. Encouraging people to perceive the importance of consuming rice
produced within the country; and

2. Encouraging youths to return to the agricultural sector by supporting
access to modern technology and farm machinery.

Component 3 : encourage to use modern technology of commercial rice
production, consisting of 5 equipment and tools to support rice production, namely:

1. Promoting the creation of rice production groups of farmers to sale rice
both domestically and internationally;

2. Increasing soil fertility with sufficient nutrients for growing commercial
rice;

3. Encouraging technique of growing commercial rice by using less labors;

4. Encouraging the use of existing manure to save costs; and
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Encouraging integrated cropping or crop rotation in conjunction with the

cultivation of commercial rice.

Component 4: government supporting, there were 6 support factors

mentioned above that could support the commercial rice production, namely:

1.

Empowerment of elderly farmers;

. Irrigation development;
. Adding value to rice production under the food safety system;

2
3
a.
5
6

Expansion of commercial planting areas;

. Increasing channels for receiving agricultural information; and

. Develop the domestic and international rice markets.

Step 3: Result of evaluation of the extension pattern development of

commercial rice production in Savannakhet province, Lao PDR.

This step involved, the evaluation of the the extension pattern development

of commercial rice production in Savannakhet province, Lao People’s Democratic

Republic. The researcher created an opinion evaluation form about suitability.

feasibility, consistency, and usefulness of the pattern. The objective was to perceive

the strengths and points that needed to be improved about the extension pattern of

commercial rice production. The were collected from 5 experts, using the method of

weighting the score into 5 levels, which the assessment results in all aspects were

greater than 3.50, allowing the aforementioned model to be used in practice. Detail

of the assessment were as follows: (Table 15).
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According to table 18: evaluation of the extension pattern development of
commercial rice production in Savannakhet by 5 specialists, it was found that the
specialists agree to the pattern development principles at a high level in terms of
suitability, with an average of 3.60 and a standard deviation of 0.55.The feasibility
aspect of the implementation of the model, expert groups strongly agree with an
average of 3.80 and a standard deviation of 0.4 5. Contextual consistency aspect,
expert groups strongly agree with an average of 3.60 and a standard deviation of
0.55. The practical aspect of the model, expert groups strongly agree with an average
of 3.80 and a standard deviation of 0.44.

The pattern associations in terms of suitability, the expert group strongly
agreed with an average of 4.20 and a standard deviation of 0.83. The feasibility
aspect of the implementation of the model, expert groups strongly agree with an
average of 3.80 and a standard deviation of 0.4 4. Contextual consistency aspect,
expert groups strongly agree with an average of 3.80 and a standard deviation of
0.44. The practical aspect of the model, expert groups strongly agree with an average
of 4.20 and a standard deviation of 0.44.

There are 3 elements of the extension pattern development in commercial
rice production, include

1. Elements of knowledge on commercial rice production in terms of
suitability, the expert group strongly agreed with an average of 4.00 and a standard
deviation of 0.7. The feasibility aspect of the implementation of the model, expert
groups strongly agree with an average of 3.60 and a standard deviation of 0.54 .
Contextual consistency aspect, expert groups strongly agree with an average of 3.40
and a standard deviation of 0.54. The practical aspect of the model, expert groups
strongly agree with an average of 4.20 and a standard deviation of 0.83.

2. Elements of techniques for sustainable commercial rice production in
terms of suitability, the expert group strongly agreed with an average of 3.80 and a
standard deviation of 0.44. The feasibility aspect of the implementation of the
model, expert groups strongly agree with an average of 3.80 and a standard deviation

of 0.83. Contextual consistency aspect, expert groups strongly agree with an average
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of 4.00 and a standard deviation of 0.44. The practical aspect of the model, expert
groups strongly agree with an average of 3.60 and a standard deviation of 0.55.

3. Elements of commercial rice production marketing in terms of suitability,
the expert group strongly agreed with an average of 3.80 and a standard deviation of
0.44. The feasibility aspect of the implementation of the model, expert groups
strongly agree with an average of 4.00 and a standard deviation of 0.70. Contextual
consistency aspect, expert groups strongly agree with an average of 3.80 and a
standard deviation of 0.44. The practical aspect of the model, expert groups strongly
agree with an average of 3.60 and a standard deviation of 0.54.

There are 3 moving conditions for the farmer's rice production model:

1. Element of government agency: in terms of suitability, the expert group
strongly agreed with an average of 3.80 and a standard deviation of 0.83. The
feasibility aspect of the implementation of the model, expert groups strongly agree
with an average of 3.80 and a standard deviation of 0.44. Contextual consistency
aspect, expert groups strongly agree with an average of 4.00 and a standard deviation
of 0.00. The practical aspect of the model, expert groups strongly agree with an
average of 3.80 and a standard deviation of 0.44.

2. Element of Members/Leaders: in terms of suitability, the expert group
strongly agreed with an average of 3.60 and a standard deviation of 0.54. The
feasibility aspect of the implementation of the model, expert groups strongly agree
with an average of 3.60 and a standard deviation of 0.54. Contextual consistency
aspect, expert groups strongly agree with an average of 3.60 and a standard deviation
of 0.55. The practical aspect of the model, expert groups strongly agree with an
average of 3.80 and a standard deviation of 0.44.

3. Element of farm er: in terms of suitability, the expert group strongly
agreed with an average of 3.80 and a standard deviation of 0.83. The feasibility
aspect of the implementation of the model, expert groups strongly agree with an
average of 3.60 and a standard deviation of 0.55. Contextual consistency aspect,
expert groups strongly agree with an average of 4.00 and a standard deviation of
0.00. The practical aspect of the model, expert groups strongly agree with an average

of 3.60 and a standard deviation of 0.89.
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For the pattern description in terms of suitability, the expert group strongly
agreed with an average of 3.80 and a standard deviation of 0.44. The feasibility
aspect of the implementation of the model, expert groups strongly agree with an
average of 3.60 and a standard deviation of 0.55. Contextual consistency aspect,
expert groups strongly agree with an average of 3.00 and a standard deviation of
0.00. The practical aspect of the model, expert groups strongly agree with an average
of 3.60 and a standard deviation of 0.55.

The overview of the pattern: in terms of suitability, the expert group strongly
agreed with an average of 3.60 and a standard deviation of 0.44. The feasibility
aspect of the implementation of the model, expert groups strongly agree with an
average of 4.00 and a standard deviation of 0.71. Contextual consistency aspect,
expert groups strongly agree with an average of 4.00 and a standard deviation of
0.00. The practical aspect of the model, expert groups strongly agree with an average
of 3.40 and a standard deviation of 0.55.

It could be concluded that the assessment by the specialist group attached
to high level of agreement in all aspects which an average mean range of 3.60 - 4.20
and the standard deviation range of 0.44 - 0.83, which were less than 1.00. Hence,

this implied that the developed model could be used in practice.



Chapter 5

Conclusion, Discussion and Recommendation

This study was conducted to: 1) investigate basic personal, economic and
social factors of commercial rice farmers, 2) explore a level of commercial rice
production adoption of the farmers 3) find factors affecting the farmers adoption of
commercial rice production; and 4) develop an extension pattern of commercial rice
production of the farmers. The respondents in this study consisted of 177 rice
farmers gained by the computation of Yamane’s formula (Yamane, 1973). This was at
a confidence level of 95% and with a margin of error of 0.05. A set of questionnaires
was used for data collection and analyzed using descriptive statistics and multiple
linear regression was applied to find the factors influencing the practice of
commercial rice production. In addition, focus group discussions was employed to

obtained some more data.

Conclusion

Personal, economic, and social factors of the respondents

According to results of the study, most of the respondents were male, 51
years old, married and elementary school graduates. They had 4 household
workforces, more than one-halt of them (67.0%) had supplementary occupation in
gardeners, and 1.5 hectares of an agricultural area on average. The respondents had
an average annual income of 18,940 baht, they claimed that the farming production
cost was 10,541 baht for each time on average. About one-third of the respondents
(35%) accessed credit for agricultural production activities. The respondents had 30
years of experience in farming and they contacted agricultural extension staff once
on average. They attended agricultural training and joined educational trips once a
year on average. The respondents perceived agricultural information through 4

channels. Their exposure to media related to farming was 9 times a year, they
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contracted neighbor on agricultural production once a year, and they were members
of 4 agricultural groups in their community.
Knowledge of the farmers about commercial rice production

Results of the study revealed that most of the respondents (72.3%) had a
moderate level of knowledge about commercial rice production. In addition, 27.1%
and 0.6 percent of the respondents had a high and low level of knowledge,

respectively.

Farmers Adoption of Commercial Rice Production

As a whole, the respondents had a high level of the adoption of commercial
rice production (x = 4.15). based on its detail, two aspects were found at a highest
level: preparation of production area (x = 4.68) and cultivation (x = 4.54). However,
the other two aspects were found at a high level: maintenance practice (x = 3.61)

and harvest and post-harvest management (x = 3.78).

Factors Affecting the Farmers Adoption of Commmercial Rice Production
According to the multiple linear regression, it was found that the following
had a positive significant relationship with the adoption of commercial rice
production at 0.01 and 0.05: family income, group membership, agricultural training
or educational trip, exposure to media, and knowledge/understanding of commercial

rice production

Problems Encountered and Suggestions of the Farmers about Commercial Rice
Production in Savannakhet Province.

It was found that most of the respondents (93.79%) faced infertile soil
problem most This was followed by low productivity per hectare (91.53%); high
production costs (85.88%); lack of credit (85.88%); labor shortage (85.88%), not
enough water for rice production (85.88%); many diseases and insect infestations,
knowledge and experience about commercial rice production are at a low level

(84.75%); lack of modern technology (84.18%); no monitoring from relevant agencies
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(84.18%); natural calamities (83.62%); lack of marketing information (83.05%); low
profitable (80.23%); unstable price of rice production (76.84%); lack of knowledge
about rice production management (75.71%); and difficult maintenance (75.14%).
The following are suggestions of the farmers that should be done: 1) Regular
home/field visit of agricultural extension staff to give advices or solve problems
about commercial rice production; 2) the government should provide credits or loan
sources with a low interest rates for commercial rice production; 3) concerned
agencies should provide low cost inputs and supply sources for convenience of
commercial rice farmers; 4) enough water sources for farming throughout the year
such as irrigation system; 5) concerned agencies should prepare readiness for farmers
to cope with natural calamities such as drought and flood; 6) concerned agencies
should give advice how to properly prevent diseases and pests from damaging rice
production; 7) government agencies should form production groups in the
community to strengthen negotiation power; and 8) the government should

encourage people to perceive the importance of local or domestic rice consumption.

Extension Pattern Development of Commercial Rice Production in Savannakhet
Province, Lao PDR.

This comprised 4 main components: 1) Developing knowledge and
understanding of the farmers about commercial rice production with 5 approaches -
training/educational trip, quality rice production process, diseases, insects, and pest
prevention/control, harvest/post-harvest management and marketing strategies;
2). approaches for strengthening attitudes towards commercial rice production i.e.
perception the importance of local rice consumption and young people were
encouraged to be engaged in modern agricultural careers; 3) encourage to use
modern technology of commercial rice production - rice farmer group forming,
increase in soil fertility; using modern techniques and innovation for rice cultivation,
effective use of existing local resources to reduce production cost such as fertilizer
and feed; and introduction of crop rotation and mulch; and 4) government
supporting factors that could support the commercial rice production included:

empowerment of elderly farmers; Irrigation development; adding value to rice
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production under the food safety system; expansion of commercial planting areas;
increasing channels for receiving agricultural information; and develop the domestic

and international rice markets.

Discussion

It can be said that the rice production in this study area is oriented towards
commercialization. Also, family income, group membership, agricultural training or
educational trip, exposure to media; and knowledge and understanding about
commercial rice production are the significant factors determining the level of
adoption of commercial rice production in the study area. Therefore, based on the
findings of this study, all tiers of government including the non-governmental
organization should endeavor towards training farmers on how to produce rice on
commercial basis. Besides, farmers should be encouraged to expand the farm size
under cultivation. In this regard, measures such as land reform that will enhance
more access to farm land should be enforced. In addition, agricultural development
agencies should provide the farmers with improved agricultural technologies. This
should include provision of agricultural information, improved seeds, fertilizers and
tractor at subsidized rate. All these measures will improve market-oriented
production of rice in Lao PDR and reduce Lao’s dependency on rice importation.

According to results of the study, the farmers adopted commercial rice
production at high level. The farmers know that when they participated in the
commercial rice production project, they will earn high yield and high income.
Therefore, the government should set a clear policy to increase the capacity to
promote the production of good quality rice. and continue to develop the market
system to increase competitiveness. The farmers can sell their rice at a satisfactory
price and are able to create a stable farming career with honor and dignity. This can
improve livelihoods of the farmers. As a result, farmers who do not participate in the
commercial rice production project will turn to participate in the project more in the
future. This result confirms to a study of Asian Development Bank (2014) on

Improving rice production and commercialization in Cambodia. The findings showed
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a higher level of commercialization, rice sold, and value of sales can arise from
improving irrigation and domestic milling. Likewise, Shamsudeen et al, (2018)
conducted a study on adoption of rice cultivation technologies and its effect on
technical efficiency in Sagnarigu district of Ghana. Result of the study showed that
farmers who adopted the rice cultivation techniques had less technically inefficient
than those who did not.

The factors affecting farmer’s adoption of commercial rice production
comprised five factors i, e, family income, group membership, agricultural training or
educational trip, exposure to media; and knowledge/understanding of commercial
rice production. Therefore, concerned agencies should take all of these 5 factors into
consideration to develop and motivate the farmers an opportunity to grow rice for
commercial in the future.

Family income is also significant and positively related to households’
commercialization index. This suggests that farmers who have more farm incomes
produce more rice than those who do not. Incomes provide farmers with
opportunities to be acquianted with input sources and market outlets and also
enhances farmers’ ability to manage production and market risks. This is in line with
Onyeneke. (2017) who found incomes of farmers had a positive and significant effect
on the likelihood (adopting improved rice varieties, planting depth, use of
agrochemicals, use of fertilizer, mechanized harvesting, improved nursery, and
modern rice milling). Meanwhile, (Phoukeo, Rapee et al. 2023) confirmed that
incomes had significant relationships with the practice of commercial rice production.

Group membership significantly increases the probability of uptake of planting
and fertilizer. Generally, more farmers are involved in farmer organizations’ meetings
and activities, the more they will access new information about improved rice
production and the more she/he will easily develop positive attitude towards the
adoption of production rice for commercial. This result related with a study of Danso
Abbeam et al. (2018) which found that group membership such as FBO enhances
farmer-to-farmer extension services where knowledge and ideas on farm business
and other off-farm activities are transferred from one farmer to the other. Thus,

farmers who are members of FBOs are likely to get sufficient awareness and
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knowledge on farm technologies and, hence, are sensitized to join extension
programme for more information on their farm business.

Attending an agricultural training or educational trip was positive and
significant on the likelihood of the adoption commercial. rice production. The results
also indicate positive and significant (P<0.05) relationship between the number of
training attended and farmers’ adoption decision of rice production. That is, training
has a positively significant influence on the farmers’ adoption of the recommended
practices in the study area. Similar findings was remarked by Abubakar (2016) that
training participation in agricultural programs including on-farm adaptive research
(OFAR) trials, management training plot (MTP) demonstration techniques organized by
the national cereals research institute (NCRI) in Nigeria positively and significantly
influence farmers’ adoption level of lowland rice production technologies.

Exposure to media had a positive effect across commercial rice production
indicating that extension contact increases the likelihood of adopting commercial rice
production. Extension services serve as important source of information on
agricultural production. Farmers who have significant extension contacts have better
chances to be aware of various management practices that they can use to increase
rice production. Likewise, P. Sattaka et al (2017) found that agricultural extension
services influenced glutinous rice production, especially for local food security; and
also consistent with Awuni, Azumah, and Donkoh (2018) who also found mass media
extension mechanisms to positively and significantly influence the adoption of
multiple technologies by rice farmers in northern Ghana.

The coefficient of knowledge and understanding was found to be positive
and significant (P<0.05) in influencing the decision to adopt commercial rice
production. The positive influence is expected because more understanding farmers
may have good advantage of acquiring better skills and access to innovative
information about improved rice production practices. The finding also implies that
knowledge and experiences gained over time from working in an uncertainty
production environment may help in evaluating the technologies thereby influencing
their adoption decision. Similarly, Jukkaphong et al, (2016) found that knowledge and

understanding is a factor affecting farmer’s readiness and needs for cultivating
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extension of organic animal feed plants for organic feed factory in upper northern,
Thailand. Besides, Waritsara and Kamon (2020) found that knowledge is a factor

affecting the planting of Chaiya native rice.

Recommendation

The following were recommended to concerned government agencies,
municipality agrarian reform office and others:

1. Since the farmers have adopted the commercial rice production at a high
level, concerned government agencies should keep organizing skill enhancement
trainings. This helps develop potential of the farmers in commercial rice production.

2. The improvement of commercial rice production practice and results of
this study can help achieve the government policy - shifting from subsistence farming
to commercial farming using modern technology and appreciate rice production
techniques. This will result in the production of quality and safe rice product for Lao
people.

3. Ministry of agriculture and forestry need to conduct additional research to
improve suitable quality rice varieties that are tolerant of drought, floods, diseases,
and pests, and that are high yielding.

4. Concerned government organizations, especially provincial agriculture and
forestry office (PAFO), and district agricultural and forestry office (DAFO), should have
strict rules for the management and control of chemical applications; they should
identify and continuously check with distributors or chemical shops which type of
chemicals should be permitted to be used in the area. At the same time, they need
to encourage farmers to practice the transplanting technique, to help reduce
chemical applications, as it would benefit producers, consumers, environment and
biodiversity in the rice field.

5. Organized rice production groups in each village. Each group should adopt
a practical and concrete model, not an abstract model, in terms of regulations,
agricultural information dissemination, credit and input support, production

techniques, price guarantee, water use management, irrigation management and
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development, and other practices. This would enable farmers to receive similar
information about commercial rice production and employ the same commercial
rice production techniques based on group requirements and regulations. The
outcome should ensure that the average rice yield among group members does not

differ widely.
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Questionnaire
Topic: Pattern Development of Commercial Rice Production in Savannakhet

Province, Lao People’s Democratic Republic

Explanation: The purpose of this questionnaire was to study the pattern
development of commercial rice production in Savannakhet province, Lao PDR.
which is part of doctoral studies in resource management and development
program, Maejo University, your answers to this questionnaire will be used for
research purposes only. We would like to ask for your cooperation in answering all
questions truthfully and with your own opinions. This questionnaire is divided into 4
parts as follows:
Part 1: Basic personal, economic and social factors of the farmers
Part 2: Information about farmers' knowledge and understanding about
commercial rice production
Part 3: The adoption level of commercial rice production of the farmers
Part 4: Farmers problems and suggestions about commercial rice production in
Savannakhet Province, Lao People’s Democratic Republic
Part 1: Basic personal, economic and social factors of the farmers
1. Sex [ Male [ Female
2. Age.............. years
3. Maritage Status O] Married [ single I widow L divorce

4. Education attainment

] Primary school and below ] Lower-secondary school
] Upper-secondary school ] diploma and high diploma
[ Bachelor or above
5. Ethnic
[ Lao [ Phou Thai O] Mang Kong
L Tree O 1a o [other (Specifies.d......... )
6. Religion

[ Buddhist ] ghost
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[ Cristian [ catholic [ other (Specifies............ )
1. Number of members in household ...................... person (including you)

2. Number of Labor for agricultural production

@ (abor in household..........ooooo.o..... person
@® hire labor (outside)..................... person
3. Land holding ......cccccocevvininenes ha
4.1 Total rice area....coeveveeveeeneeninnen. ha
4.2 area for commercial rice production............cccceuu... ha
4.3 other agricultural land .....c.cccccevivieininee ha
4.4 residential area .....cccoeovveveeennnne. ha
4. Total income ... kip/month
® income from farm activities...........ooooo.vecccee. kip/year
@ income from out farm ... kip/year
5. Farming costs ........cccoooenieniiinicnnnnn kip/year

6. Credit sources

] your own L] cooperative O] Agricultural promotion Bank
] Policy bank ] capitalist Crelative
[ village saving fund L1 Other (Spedifies.d................. )
7. Amount of Credit
[ No have
L have if have, NOW MUCH....ccoorooceeeccceeseeeeeee e kip

Social Characteristics
1. Farming experiences.............ccc.c...... years
2. Do you have social responsibilities?

O No have, why........cccc.......

L have (Please SPECIIES.....voowerreeeeereeeeeeeeeseeeeeeseeeesee e )
3. Have you ever to receive some information about commercial rice
production?
O No

O Yes, if yes how many time..........c.......... /month
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In case you ever received, which channel? (answer more than one)

[lRado /year
O~ /year
Uposter /year
[] Neighbors /year
[ officers /year
L] Other (Specifies............ ) /year

4. Are you currently joining a group of villages or district?
Bxample: village fund; organic production group; agricultural cooperative; agricultural
processing group; volunteer group and so on...)
] Don’t join, WhY....cvceciren.
C Join.......... group (Please specified)
1.

2
3
4.
5

5. In the last 12 months ago, have you contacted an agricultural extension officer in
terms of commercial rice production?
[ pon't contacted, Why......coeeremrcrcnnn.
[ contacted............... time
Please specify the matter of contact with the agricultural extension

officer. (you can answer more than one)

O commerdal rice production @ organic agriculture

O area preparation O making soil and fertilizer
O Plant Seeding or Animal Breeding O Disease protection

O Harvesting O Processing

O Selling or marketing O other.........

6. In the last 12 months ago, have you participated or study visited on agricultural?



] YES, ..o fime
Please specify the name of activities

1.
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2
3
4.
5

Part 2. Knowledge and understanding on commercial rice production

Direction: Please mark v in the table that you think correct and mark X that you think

incorrect
No Iltems Your answer
Correct | incorrect
1 | To get high yield, the water level must not be more than 50
cm. in depth
2 | Soil suitable for growing rice must fertile with a pH value of
55-65
3 | The first plow to destroy the weeds be 15-20 cm in depth
and soil turning the should be about 1-2 weeks.
4 | Plowing should be done again for 1-2 times for weeding
5 | There were not weed seeds and insect contamination
6 | Good seeds should germinate at least 80 percent.
7 | Soaking the seeds in clean water for about 24 hours and
covering the it with a hemp sack or damp cloth for about
48 hours
8 | 50 - 80 kg of seeds per rai for seedlings.
9 | Fertilizer containing nitrogen and phosphorus should be
applied to seedlings first and wooden boards are used to
spread the fertilizer
10 | 25 - 30 days old age of seedlings is suitable for transplanting
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No

Items

Your answer

Correct | incorrect

11

The paddy field used for cultivation should have water

about 5 - 10 cm. in depth.

12 | To gain high rice productivity, the distance between the
clumps is 20 cm and between rows is 25 cm.

13 | 3-5 seedlings per clump should be used for transplanting

14 | When the rice is 3 months old, or before pregnancy, apply
15-15-15 fertilizer at the rate of 20 kg/rai

15 | Pruning rice leaves will encourage good tillering. Consistent
rice growing together with ears of rice can increase yields up
to 12%

16 | When the rice stalks have grown for about 2 weeks, the
water must be removed from the rice field to be ready for
harvest.

17 | Flowering occurs when the rice is about 90 days old.

18 | A plot survey is done every week, keeping wees away and
prevention of mixed rice varieties

19 | The rice must be dried for about 1-2 weeks after harvest to
control moisture content of not exceeding 14-15% before
selling.

20 | The rice to be collected must be clean and free from
contaminants such as straw, weeds, soil, sand, etc.

21 | Good rice storage and dry should be on clean upland to

prevent flood, the shed must be completely closed and

covered with a roof to prevent sunlight, rain and dew.
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Part 3. The adoption level of rice production of commercial rice production

Explanation: Please consider and put a mark v'in the space according to the opinion

level of
by assigning 1  Means No adoption
2 means Low-adoption
3 Mean Moderate adoption
4 means High adoption
5 Means Highest adoption
No. Adoption level

Question 5 4 3 2

| | Preparation of production area

1 | The rice production area is flat without flood

throughout the year.

2 | The rice production area is cleaned before planting in

every step

3 | Tractor is used for the plowing

4 | Plowing is done when there is water in the rice field

and it is left for 2-4 weeks.

5 | The rice production area is prepared based on rice field

maintenance, weeding and taking care of seedlings

6 | The soil is plowed to the depth of 15 - 20 cm

Il Cultivation

1 | Last year improved seeds are used for planting rice

2 | The rice varieties is selected from seeds with growth
characteristics suitable for the environment in the

planting area. and it has high yields

3 | Commercial rice varieties that are used for planting are

very resistan to rice diseases and insects

4 | Commercial rice varieties that have been planted are

from the seeds that meet needs of consumers.
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No.

Question

Adoption level

4 3 2

Rice seeds are soaked for 8-12 hours and incubated to

activate gemination.

6 | The seeds were sown in the field prepared by manual
labor.

7 | Water is released to make the rice field dry and
smooth

8 | Rice seeds that germinate well are sown evenly
distribute throughout the plot.

9 | Seeds are sown in the afternoon or evening to avoid
strong sunlight and seed damage

10 | One day after sowing, the seeds watering is distributed
throughout the plot for about 3-5 days to have much
water enough.

11 | When the seedlings are tall enough, water is supplied
to the rice field for about 5 - 10 cm. in depth

12 | Transplant is conducted when seedlings are about 25-
30 days old.

13 | Cultivation of commercial rice by planting in rows will
make it easier to eliminate diseases and insects. Also,
the clumps will have an opportunity to receive
nutrients and sunlight regularly

14 | Commercial rice is planted by using seedlings in the
paddy field.

15 | Commercial rice is planted during the rainy season. or
in the fields where there is enough water.

16 | Rice seeds are soaked in water for 1-2 nights then the

roots have sprouted, they will be sown in the plot

prepared for planting seedlings.
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No.

Question

Adoption level

4

3

2

17

Before planting commercial rice, the seedlings were
about 25-30 days old, the seedlings are been uprooted
and tied together in bundles. The end of the rice

leaves is cut off before transplanting

18 | There is a way to embroider by walking backward in a
row in front of the board to be able to see the rows
ahead already planted.

19 | Rice can be transplanting by machine

20 | For fertile soil, rice is planted rather for a part from
each rice crump than those in not fertile soil to avoid
inadequate sunlight receiving.

Il | Maintenance practices

1 | Fertilizers are applied to the soil before planting, using
16-20-0 or 15-15-15 formulas as recommended by the
agricultural extension staff.

2 | The dead rice plants were planted in the first month

3 | Add fertilizers or nutrients to nourish the soil 25-30
days after planting by using fertilizer formulas 16-20-0
or 15-15-15 according to the amount recommended by
the agricultural extension staff.

4 | Some types of weeds and insect pests are prevented
and eliminated by using chemicals.

5 | Fertilizers are applied twice to provide enough
nutrients to meet needs for rice growth

6 | The area is leveled and the water level is controlled,
which can reduce a number of weed.

7 | Regularly monitor the rice field at leat twice a week

Manure is used in the commercial rice field.
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No.

Question

Adoption level

4

3

2

Fertilization is divided into three times: seedling period;

pre-mature period; and during the flowering period

10 | Chemical fertilizers and organic fertilizers are used for
commercial rice production

IV | Harvest and post-harvest management

1 | Explore the rice fields, If the whole rice plot is about
80% flowering, it is the flowering day, and after 28-30
days from the flowering date is the rice harvesting day.

2 | The water is drained from the fields 7-10 days before
the harvest to ensure that the rice is evenly ripe.

3 | Visually observe the yellow rice, both the stalks and
ears, and then harvest.

4 | Rice is harvested by using a combine harvester

5 | After harvesting, the rice is dried for 2-3 days after
harvesting so that the rice grains dry well.

6 | Paddy is threshed from the rice stalk by a threshing
machine.

7 | After threshing, the rice will be dried to reduce the
incidence of mold which may accelerate the
deterioration of the rice grains.

8 | The traditional method is used to reduce moisture like
sunlight as a heat source, which is the most commonly
used method by farmers.

9 | Ovens, dryers, etc. are used to reduce the moisture in
the rice grains.

10 | The moisture content must not exceed 15 percent

before being delivered for sale.
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Chapter 4. Farmers problems and suggestions for growing ccommercial rice

4.1 Problems about commercial rice production

Explanation: Please consider and put a mark vin the row according to your concern

problem (Multiple answers can be selected).

No. Issues A problem | Not a problem
1 | Infertile soil

2 | Low productivity per hectare

3 | High production costs

4 | Lack of credit

5 | Labor shortage

6 | Not enough water for rice production

7 | Many diseases and insect infestations.

8 | Knowledge and experience about commercial

rice production are at low level

9 | Lack of modern technology

10 | No monitoring from relevant agencies

11 | Natural calamities

12 | Lack of marketing information

13 | Low profitable

14 | Unstable price of rice production

15 | Lack of knowledge about rice production

management

16 | Difficult maintenance

17 | Other (please specified) .....ccourrrerreirrireinienes
18 | Other (please specified) .....ccowrrerneireiireienrinnes
19 | Other (please specified) .....cccovvivrrririreieieinns
20 | Other (please specified) ..o,
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4.2. Suggestions about commercial rice production

L] Preparation of production area

Thank you very much for your cooperation in answering the questionnaire



Appendix (B)

Results of instrument test and data analysis
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List of experts for Index of consistency test

No. Name and Surname Position
1 Assist. Prof. Dr. Weena Supervisor
Nilawonk
2 Dr. Somphong Chanthavong Acting-Dean, Faculty of agriculture
and environment
3 Mrs. Phonesavanh Sisavat Deputy-head of agriculture division,
Savannakhet provincial of agriculture
and forestry office.
4 Mr. Duangta Sensaypanya Head of Xaybouly district of
agriculture and forestry office.
5 Mr. Khamniem Phongthady Deputy-head of rural development

and cooperative division,
Savannakhet provincial of agriculture

and forestry office.




Reliability Test

Reliability Statistics

Cronbach's Alpha

N of Items

976

46

[tem-Total Statistics
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Scale Mean if Scale Variance if | Corrected Item- | Cronbach's Alpha
Question

Item Deleted Item Deleted Total Correlation if Item Deleted
al 181.9667 758.792 0.276 0.976
a2 182.1667 748.213 0.655 0.975
a3 182.1667 751.868 0.472 0.976
ad 182.1333 747.706 0.597 0.975
a5 182.3667 746.792 0.55 0.975
a6 182.2667 746.133 0.512 0.976
b1l 182.4 737.076 0.726 0.975
b2 182.4333 755.357 0.297 0.976
b3 182.1667 751.592 0.514 0.976
bd 182.1667 740.282 0.717 0.975
b5 182.1 744.438 0.588 0.975
b6 182.2333 740.875 0.635 0.975
b7 182.0667 755.168 0.382 0.976
b8 182.3333 740.851 0.663 0.975
b9 182 740.69 0.635 0.975
b10 182.3667 746.999 0.618 0.975
b11 181.9 730.024 0.798 0.975
b12 181.9667 731.206 0.732 0.975
b13 182.2667 740.34 0.666 0.975
bl4 182.1333 733913 0.766 0.975
b15 181.9667 739.757 0.677 0.975
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Scale Mean if

Scale Variance if

Corrected Item-

Cronbach's Alpha

Question
Item Deleted Item Deleted Total Correlation if Item Deleted

b16 182.0333 728.654 0.869 0.975
b17 182.1333 740.326 0.631 0.975
b18 182.2333 728.254 0.834 0.975
b19 182.1 722.99 0.905 0.974
b20 182.1333 726.74 0.846 0.975
cl 181.9 740.714 0.71 0.975
c2 181.8333 752.833 0.413 0.976
c3 182.1667 754.213 0.389 0.976
i 182.1333 743.154 0.571 0.975
c5 182.1333 750.326 0.467 0.976
cb 182.0667 751.651 0.44 0.976
c7 182.2 734.372 0.696 0.975
c8 182.2 729.062 0.771 0.975
c9 182.0667 726.547 0.89 0.974
c10 181.9667 719.757 0.863 0.974
dil 182.1667 730.006 0.739 0.975
d2 182.0333 727.275 0.828 0.975
d3 181.9667 730.447 0.807 0.975
da 182 727.034 0.854 0.975
d5 182.1667 725.247 0.859 0.975
dé 182.0667 730.892 0.836 0.975
d7 182.0667 736.892 0.742 0.975
ds 182.0333 738.309 0.734 0.975
d9 182.0333 738.585 0.77 0.975
d10 182.1 725.886 0.848 0.975
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Figures of data collection
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Figures of data collection
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