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Executive Summary

1. Introduction

From the operations “ Spearhead Research Project on Social Aspect in Water
Management” during the years 2020-2022 under Thailand's sectoral research and
innovation strategy with the support from the office of National Research (NRCT), it aims
to create knowledge and innovation in water resources, including setting up a continuous
monitoring and evaluation system. Under the research, it aims to support the policy and
develop mechanism for water user groups with the idea of using water economically,
creating values and using innovation and modern technology in water resource
management (Work Group 2). The important research projects in Work Group 2 include
“Project guidelines for increasing efficiency of water management at the local level,
Thorthongdaeng Operation and Maintenance irrigation project, Kamphaeng Phet
Province” and “ Project to develop participation mechanism between Irrigation water use
management group and organizational units to increase water management efficiency”.
Thorthongdaeng Operation and Maintenance lIrrigation project have created a network
development of information systems for decision making, leading to water management
plan and continued to develop careers to create a community economic system to solve
poverty problems.

The economic and social effects of the development of water user groups in
Thorthongdaeng Operation and Maintenance lIrrigation project were evaluated, The study
areas have the potential and concrete readiness of community enterprise groups located
in 5 sub-districts, namely (1) Sa Kaeo Sub-district (2) Nong Luang Sub-district (3) Nong Mai
Kong Sub-district (4) Sub-districtKratai Thong Cave and (5) Nikhom Thung Pho Thale
Subdistrict, all of which located at the upstream, midstream and downstream areas.

The five study areas are located covering the three irrigation zones of
Thorthongdaeng Operation and Maintenance Irrigation project as follows:

Irrigation zone S.B. 1 (green), Tham Kratai Thong Subdistrict is in the middle of the
S.B.1 zone. S.B. 1 zone supplies water up to Sukhothai Province.

Irrigation zone S.B. 2 (yellow), Nong Luang Subdistrict is in the upstream of S.B.2

zone. It is a lowland area with quite a lot of groundwater.



Irrigation zone S.B. 3 (red) has 3 subdistricts located from upstream to downstream,
namely Sa Kaeo Subdistrict, Nikhom Thung Pho Thale Subdistrict, and Nong Mai Kong

Subdistrict is at the far end, next to Phichit Province.
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Figure 1 Map showing the area of responsibility in

Thorthongdaeng Operation and Maintenance

From reviewing the work results in the project phases 1 and 2, it was found that in
the study area there are informations about the areas as follows:

1. Tham Kratai Thong Subdistrict, PhranKratai District, as it continues
the development to create a community enterprise to Azolla cultivation.
The research team in the 1st and 2nd phases of the project organized a training visit on
Azolla cultivation in Sukhothai province and brought the varieties to plant cultivation in
the area of Tham KrataiThong Subdistrict. Benefits of Azolla can be used to make fertilizer
to reduce the cost of purchasing fertilizer for rice cultivation, which is the main cultivation
of farmers in the area.

2. Nong Luang Subdistrict Water User Group Lan Krabue District there are activities
of Azolla cultivation and hemp cultivation to supplement income.

3. Sa Kaeo Subdistrict, Mueang District, Previously, there were 1-2 farmers

cultivating lemongrass from the readiness of the area. The research team therefore



promoted the lemongrass cultivation, a plant that uses less water for farmers to cultivate,
to provide additional income to the area

4. Nikhom Thung Pho Thale Subdistrict, Mueang District, is an area where lemons
are mainly cultivated. During periods of high production, there will be an oversupply in
the market. The research team therefore promoted the processing of products. But
because the processing of products requires technology. Therefore, one prototype was
implemented that could create additional value from the product.

5. Nong Mai Kong Subdistrict, Sai Ngam District, The research team supports the

cultivation of more herbs.

2. Objectives

The purpose of this research is to review the study results in the project phases 1
and 2 of the development of water user groups in the Thorthongdaeng Operation and
Maintenance lIrrigation project and evaluate the economic, social and participation results

of the development of water user groups in the irrigation areas.

3. Review ofproject phases 1 and 2

From a review of studies in the project phases 1 and 2 regarding the development
of water user groups in the irrigation areas, it was found that the results (output), results
(outcome) and impacts (impact) are as follows:

The results of driving the original 5 areas to expand into community enterprises
linked to water management. Community enterprise groups in 5 areas areas follows

Tham Kratai Thong Subdistrict, there is a group of Azolla cultivation, where a
prototype area was allocated for growing Azolla to reduce farming costs and Azolla was
able to generate income-costs of 2,875 baht/pond with a water usage volume of only 185
m3/pond. And the study in Phase 2 found that the main occupations that were performed
were:

-Farming has an income of 7,500 baht/rai/year.

- Raising Azolla in the amount of 70 kg.

Future career goals.

-Income from raising Azolla during the reduced farming period, profit 4,150 baht.



Nong Luang Subdistrict, Nong Luang Subdistrict, there arerice cultivation groups.
There has been reduction in the rice cultivation areas of farmer groups. The hemp
cultivation increased income and Azolla cultivation was used as fertilizer for rice fields.
This will help in reducing costs of fertilizer in rice fields by 1,500 baht/rai. And the study
in Phase 2 found that income from the main occupation was equal to 12,000 baht/year
(6,000 baht/time).

Sa Kaeo Subdistrict, Sa Kaeo Subdistrict, there are community enterprise groups.
There has been reduction in the rice cultivation area of farmer groups, changed to
lemongrass cultivation with a drip irrigation system and marketing the productsby
themselves. By lemongrass cultivation, water is used at 18 cubic meters/rai, generating
income-costs of 22,000 baht/rai. And the study in Phase 2 found that the main occupations
that they do have income as follows:

-Rice farming 800-1,000 baht/rai.

- Sugarcane 2,000 baht/rai.

- Corn 4,000 baht/rai.

- Cassava 500-800 baht/rai.

- Lemongrass 22,000 baht/rai.

- Lemon 12,000 baht/rai.

- Khai bananas 15,000 baht/rai.

- Lemongrass 1 ngan, remaining income-expenses 5,050 baht.

Nikhom Thung Pho Thale Subdistrict, Farmers Group, Nikhom Thung Pho Thale
Subdistrict, there is a pattern of lemon cultivation interspersed with rice cultivation areas.
It is a buffer area, causing few diseases and insects. Lemon cultivation with a sprinkler
system uses 450 cubic meters of water/rai/ season. Generate income-costs of 22,000
baht/rai. And the study in Phase 2 found that the main occupations that were performed
were as follows:

- Rice 6,800 baht/rai, deduct costs, remaining 1,800 baht/rai.

- Lemon 18,000 baht/rai, deduct costs, remaining 12,200 baht/rai.

Nong Mai Kong Subdistrict, there are Andrographis paniculata production groups.
There was allocation of areas for planting Andrographis paniculata. Generate income-costs

of 14,400 baht/rai and create a prototype for developing a water management system.
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And the study in Phase 2 found that the main occupations that were performed were as
follows:

- Nape 8,000 baht/time

- Off-season rice 7,500 - 8,500 baht/time

Driving community enterprise

- Napi 8,500 - 9,000 baht

- Off-season rice 8,500 — 9,000 baht

- Andrographis paniculata herb, can be collected 3 times, 800 kg., 14,400 baht.

Future career goals

- increasing income

4. Research methods

For population in this study, there are 20 areas of the Participation Project Phases
1 and 2 in 5 districts using criteria for selecting potential areas. There are 10 characteristics
assessment scores between 35-40 points, which can select areas with potential and
concrete readiness in the areas of 5 sub-districts that can be further developed to form
community enterprise groups as follows: (1) Sa Kaeo Sub-district (2) Nong Luang Sub-
district (3) Nong Mai Kong Subdistrict(4) Tham Kratai Thong Subdistrict and (5) NikhnomThung
Pho Thale Subdistrict. These 5 areas cover the upstream, midstream, and downstream
areas of the three irrigation zones, S.B. 1-3, in the Thorthongdaeng Operation and
Maintenance Irrigation project, Kamphaeng Phet Province

Selected samplesfor group A total of 100 samples included farmers, community
leaders, and local leaders. Irrigation officials were divided into 2 groups: 1) Group lof 62
samples of project participants participating in phases 1 and 2 and 2) Group 2of 38 samples
of project participants participating in phases 1 and 2 and joining an enterprise.

For analysis of economic, social and participation impacts

Economic aspect: Analysis of income before and after the project.

Social aspects: Evaluated before and after the project on the issues (1) reducing
conflicts in the area; (2) create unity (3) have more discussion and help among people in
the community (4) have established a water user organization (5) have a better quality of
life (food/clothing costs, children's education expenses) (6) have a jobIn the area, there is
no need to work outside areas.(7) households pay their debts on time. (8) have more

savings per year, approximately (%).(9) there is increased market integration. (10) the

e



community has inheritance. and using local wisdom and (11) having more outside agencies
come to support

Participation evaluated before and after the project on the issues (1) participation
in meeting activities or participating in other activities of the group (2) following rules and
regulations (3) participating in thinking, doing, and sharing responsibility for various
operations of the group (4) knowledge and understanding of water management Make a
water use plan and is put into practice (5) knowledge and understanding of activities to
build a career/ Increase income (such as cultivating supplementary crops) (6) use
information received in occupations and there are improvements and corrections
according to the information. (7) receive knowledge, skill training, promoting knowledge
and developing potential. (8) ability to solve water problems that occur in the area. and
be able to recover on their own (9) trust and confidence in the group's operations and
(10) the emergence of network mechanisms that create strength in the community

The analysis is divided into 2 types: (1) economic and social impact assessment;
use statistical values such as percentages and averages to analyze and present data and
(2) participation impact assessment. Participation in the learning process of the project
phases 1 and 2

It is divided into 5 levels, arranged from the highest (Level 5) to the least (Level 1).

The average score of the questionnaire is between 1.00-5.00.

5. Analyze and discuss the results.
5.1 Analyze results

1. Tham Kratai Thong Subdistrict

Economic results

Group 1 after having a project make the yield per rai and the number of cycles per
year of rice cultivation has increased. As the result, the annual income for rice cultivation
increased from the original average of 9,896 baht per raito an average of 11,838 baht per
rai.

Group 2 after having a project make the number of cycles per year of rice
cultivation has increased Therefore resulting in incomeper year in rice cultivation has

increased. From the original average of 8,333 baht, increased to an average of 9,967 baht.



Eocial consequences

In the social evaluation, it was found that Tham Kratai Thong Subdistrict had more
discussion and assistance among people in the community (86.4 percent) and conflicts in
the area decreased (45.5 percent), consistent with the information of irrigation officials
that joining the group reduces conflicts in the area by up to 80% because water users in
the downstream areas of irrigation zone S.B. 1 can clearly follow information on the water
situation, including dredging canals and removing weeds so that there is sufficient water
for upstream, midstream and downstream zones.

Participation results

From the development of water user groups in the irrigation area, it was found that
Nober 1 in Tham Kratai Thong Subdistrict participating in meetings or participating in other
group activities (average 4.86) and 2nd, following rules and regulations (average 4.73).

In summary, Tham Kratai Thong Subdistrict has a stronger group of water users.
There is cooperation from community leaders such as village headmen, and Royal
Irrigation Department officials, who is an important leader in the meeting to discuss various
information.

2. Nong Luang Subdistrict

Economic results

In the economic evaluation, it is divided into 3 groups: Group 1: agriculture,
participating in the participation project phases 1 and 2, Group 2: agriculture, participating
in the participation project phases 1 and 2 and joins the Azolla enterprise and Group 3,
agriculture, participating in the participation project phases 1 and 2 and participated in
hemp cultivation.

From the study it was found that the yield per rai and the number of cycles per
year of all 3 groups of plant cultivation had no changes, except Group 3 Agriculture grows

hemp Resulting in increased income from growing hemp average 133 baht rai per year

Social consequences

In the social evaluation, it was found that Nong Luang Subdistrict has people talking
and helping each otherin the community more (93.8%), creating unity in the community
(50.0%) and forming group marketing increased (18.8 percent), consistent with information
from the leaders of the hemp cultivation group. which provides information on how to

join together to sell hemp product to the purchasing agency.
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Participation results

From the development of water user groups in the irrigation area, it was found that
number 1 in Nong Luang Subdistrict has participated in meetings or other activities of the
group (average 5.00) and ranked 2nd in participation in thinking, doing, and sharing
responsibility for operations. Various tasks of the group (mean 4.75) and third place
compliance with rules and regulations (mean 4.58).

3. Sa Kaeo Subdistrict

Economic results

In the economic evaluation, it is divided into 2 groups: Group 1: agriculture,
participating in theparticipation project in phases 1 and 2 and Group 2: agriculture,
participating in the participation project in phases 1 and 2 and participating in lemongrass
cultivation.

From the study, it was found that Group 1 farmers had increased production from
rice cultivation and additional banana cultivation. As a result, farmers' income increased
by an average of 20,000 baht per rai.

Group 2 after having a project It was found that there was an increase in the
number of farmers cultivating lemongrass. As a result, farmers had an average increase in

income of 35,756 baht per rai.

Social consequences

In the social evaluation, it was found that Sa Kaeo Subdistrict had more discussions
and assistance among people in the community (100.0%), established a water user
organization (100.0%), and had jobs in the area. No need to go to work outside areas (35.0
percent).

Participation results

From the development of the water user group in the irrigation area, it was found
that Sa Kaeo Subdistrict has participated in meetings or other activities of the group (mean
4.45) and has trust and confidence in the operations of the group and (mean 4.40).

4. Nikhom Thung Pho Thale Subdistrict

Economic results

In the economic evaluation, it was divided into 2 groups: Group 1: agriculture,
participating in the participation project phases 1 and 2 and Group 2: agriculture,
participatingin the participation project phases 1 and 2 and participating in lemon

h



processing. From the study, it was found that Group 1 farmers had increased production
from rice cultivation from the increased number of cultivation cycles. As the result, farmers
had more income.

Group 2 after having a project It was found that the number of farmers who
cultivate rice and lemons remained the same From the original average of 17,449 baht,
increased to an average of 17,565 baht

Social consequences

In the social evaluation, it was found that Nikhom Thung Pho Thale Subdistrict has
more people in the community talking and helping each other (100.0 percent) and there
are jobs in the area. No need to go to work outside areas (35.0 percent).

Participation results

From the development of water user groups in the irrigation area, it was found that
Nikhom Thung Pho Thale Subdistrict, there is compliance with rules and regulations (mean
4.85) and participation in meetings or other group activities (mean 4.70).

5. Nong Mai Kong Subdistrict

Economic results

In the economic evaluation, it is divided into 2 Groups: Group 1: agriculture,
participating in the participation project phases 1 and 2 and Group 2: agriculture,
participating in the participation project phases 1 and 2 and participating in cultivating
herbs.

In addition to cultivating rice and potatoes, the study found that Group 1 farmers
had increasing products from cultivating cucumbers and long beans. As the result, farmers
earned income from cultivating cucumbers, an average of 18,900 baht per rai, and long
beans, an average of 5,400 baht per rai.

As for the Group 2, after having a project It was found that there was an increase
in the number of farmers cultivating Andrographis paniculata herb Andrographis paniculata
increased. The amount of planting area is 0.67 rai (in the process of planting trials).

Eocial consequences

In the social evaluation, it was found that Nong Mai Kong Subdistrict has people
talking and helping each otherin the community more (59.1 percent) and participating in

projects helps build unity in the area (31.8 percent).



Participation results
From the development of water user groups in the irrigation area, it was found that
Nong Mai Kong Subdistrict participated in meetings or other activities of the group (average

4.73) and received skills training and knowledge promotion training.

5.2 Discussion of results
5.2.1 Overview
Economic impact

1. Have increased annual income as follows:

1.1 Tham Kratai Thong Subdistrict

- Rice cultivation has increased productivity. The number of cultivation cycles has
increased. Resulting in a higher income of 1,942 baht per rai (from 9,896 baht to 11,838
baht - Group 1) and 1,634 baht/year (from 8,333 baht to 9,967 baht - Group 2).

1.2 Nong Luang Subdistrict

-Rice cultivation has an income of 12,416 baht/rai/year.

-Planting hemp Have an average income of 133 baht per year/rai

1.3 Sa Kaeo Subdistrict

1.4 Nikhom Thung Pho Thale Subdistrict

-Increased rice cultivation Resulting in increased income of 2,966 baht per rai.

-Planting bananas There was an average increase in income of 20,000 baht per rai.

-Its cultivation increased. Resulting in increased income of 975 baht per year.

-Planting lemons Earn an additional income of 7,995 baht per year.

-Planting more lemongrass Resulting in increased income of 35,756 baht per rai.

1.5) Nong Mai Kong Subdistrict.

- Increased rice cultivation Resulting in an increase in income of 76 baht per rai (from
10,732 baht to 10,808 baht - Group 1) and 933 baht per rai (from 10,433 baht to 11,366
baht - Group 2).

- Growing cucumbers has an income equal to 18,900 baht per rai.

- Growing yardlong beans has an income equal to 5,400 baht per rai.

- Growing it has an income equal to 4,600 baht per rai. In addition, in the area there
are

- Planting Andrographis paniculata Still in the middle of the planting period.



Social impact
From the assessment of the social impact of all 5 sub-districts using percentage
values, it was found that number one was that there was more discussion and assistance
among people in the community (87.0 percent), followed by a water user organization has
been established (34.0 percent) and there are jobs in the area and no need to go to work

outsideareas (27.0 percent).
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Figure 2 Social impact assessment of all 5 sub-districts

Participation impact

From evaluating the impact on participation of all 5 sub-districts with opinions on
5 levels using a Likert scale. Most agreementis level 5 and most disagreement is level 1.
It was found that number one is: Participating in meetings/other activities (average 4.74),
the second was receiving skills training/ training/ knowledge/ potential development
(average 4.29), and the third was trust and confidence in the group's operations (average
3.98), while the last ranking was knowledge and understanding of activities to create

a career/increase income (such as cultivating additional crops) (average 2.61).
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Figure 3 Assessment of impacts on participation in all 5 sub-districts

When considering the study areas, 5 areas it was found that Tham Kratai Thong
Subdistrict It has the highest average for participation (average 4.20), indicating that
participation in activities in various courses of Tambon Tham Kratai Thong. This resulted in
clear results in the area, followed by Tham Nong Luang Subdistrict (average 3.96) and Sa
Kaeo Subdistrict (average 3.60), respectively.

Participation
=== Tham Kratai Thong (Average) === Nong Luang (Average)

=== Sa Kaeo (Average) Nikhom Thung Pho Thale (Average)
== Nong Mai Kong (Average)

Participating in meeting (4.74)

Knowledge and understanding of 5.0 Receive knowledge, skill training,

activities to create a career/increase promoting knowledge and developing

income (2.61) potential (4.29)
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Following rules and regulations (3.03) .
operations (3.98)

Ability to solve water problems that The emergence of network mechanisms
occur in the area. and be/able to recover

on their own (3.08)

that Create strength in the community
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Participating in thinking, doing, and Knowledge and understanding of water

sharing responsibility for various management Make a water use plan and

operations of the group (3.73) is put into practice (3.90)
Use information received in occupations

and there are improvements and
corrections according to the information
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This research aims to evaluate the economic, social, and participation impactsfrom
participating in activities in the project to develop mechanisms for participation in the use
of irrigation water andimproving the efficiency of water management in Thorthongdaeng
operation and maintenance irrigation project located in Kamphaeng Phet Province after the
project phases 1 and 2 in the areas of 5 subdistricts, namely (1) Tham Kratai Thong
Subdistrict (2) Nong Luang Subdistrict. (3) Sa Kaeo Subdistrict, (4) Nikhom Thung Pho Thale
Subdistrict, and (5) Nong Mai Kong Subdistrict. The five subdistricts are located in the three
irrigation water delivery zones of Thorthongdaeng operation and maintenance irrigation
project.

The study method used a combination of questionnaires on the person sinvolved
in the project's activities in the project phases 1 and 2 and in-depth interviews with
thekey stakeholders who participated in the project's activities. The persons with
questionnaires were divided into 2 groups: Group 1, a group participating in activities,

totaling 62 persons, and Group 2, a group participating both in activitiesand in the



community enterprise career development promotion project for 38 persons, to taling 100
persons.

The research results in all 5 sub-districts are as follows:

1. Tham Kratai Thong Subdistrict, PhranKratai District, found that the economic
changes of Group 1 after participating in the project phases 1 and 2 resulted in an increase
in household income from rice cultivation amounting to 1,942 baht per rai. For the
economic changes of Group 2, they developed further to implement a community
enterprise for Azolla cultivation. It was found that there was an increase in income of 1,634
baht per rai. On the social side, it was found that there was more discussion and help
each other in the community and reduce conflict in the area. For participation, it was
found that they participated in meetings or other activities of the group and followed the
rules and regulations.

2. Nong Luang Subdistrict, Water User Group Lan Krabue District, found that the
group had income from rice cultivation solely on average of 11,888 baht per rai, while the
group having the activity of Azolla cultivation had income from rice cultivation with an
average amount of 11,583 baht per rai. The group having hemp cultivation had income
from rice cultivation on average of 12,416 baht per rai and had income increase from hemp
cultivation amounting total 14 rai to 133 baht per rai. On the social side, it was found that
there was more discussion and help each other in the community and create unity. For
participation, it was found that they participated in meetings or other activities of the
group, thinking and working together and taking responsibility in activities of the group.

3. Sa Kaeo Subdistrict, Mueang District, found that the economic changes of Group
1 after participating in the project phases 1 and 2 resulted in an increase in household
income from rice cultivation of 2,966 baht per rai and there is more area for banana
cultivation, increasing income on average of 20,000 baht per year. For the group having
lemongrass cultivation using little water,it was found that the income from lemongrass
cultivation in creased by 35,756 baht per year. On the social side, it was found that there
was more discussion and help each other in the community. A water user organization
was established and the farmers had jobs in the area without need to work outside areas.
For participation, it was found that they participated in meetings or other activities of the
group and had trust and confidence in activities of the group.

4. Nikhom Thung Pho Thale Subdistrict, Mueang District, is the main lemon

cultivation area. It was found that farmers had an average income from lemon cultivation



of 159,200 baht per rai. For the group having lemon processing activities,
it was found that the average income from lemon cultivation of 29,400 baht per rai.
On the social side, it was found that there was more discussion and help each other in
the community and job employment in the area without need to work outside areas.
For participation, it was found that the rules and regulations were followed and
participaton in meetings or other activities of the group was done.

5. Nong Mai Kong Subdistrict, Sai Ngam District, found that household income
increased from cucumber cultivation on average of 18,900 baht per rai and long bean
cultivation on average of 5,400 baht per rai. On the social side, it was found that there
was more discussion and help each other in the community and create unity.
For participation It was found that they participated in meetings or other activities of the

group and received skill training, knowledge promotion and potential development.



