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Abstract

This research study aimed at developing and strengthened the research management
system of Huachiew Chalermprakiet University, thus, able to support the innovative research
system in order to help area development to yield high performance innovation and to
increase the value of Snakeskin Gourami economic chain in accordance with the strategy to
promote agricultural products that are safe and environmentally friendly in Samut Prakarn.

The results showed that research management system generated 8 research
managers and 80 researchers. Out of 80 researchers, 65 are new with no experience spatial
researchers. This research also caused an effective change in the system and management
mechanism of the university's research both at university level and at faculty level. Regarding
the needs of space in the community, 15 innovative research projects was implemented in
order to increase the value of Snakeskin Gourami economic chain upstream, midstram and
downstream. All researches integrated community services and teaching which provided an
opportunity for staffs and students to learn and work in the community. At the same time,
the community has been developing in various dimensions which were consistent with
productivity and goals. This study also promoted the relationship between the university and
networks in the area which led to policy recommendations that can be applied to the area.

Furthermore, research managers suggested that the institution should develop the
research management process that continuous monitoring, evaluation, and pushing the
research as part of the faculty staff's workload. The proposal to the TRF or grant sources was
that the extension research funding should be extended due to the spatial research,
especially in agriculture which consists of many factors and constraints in terms of time of
growth and harvesting. There should be more training in spatial research techniques for
research managers. Lastly, private institutions should be given an opportunity to receive
budget from the province in order to conduct spatial research in accordance with the

development strategy of the province.
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Executive Summary

This research aimed to create an innovative development of the area to increase the
value of the Snakeskin Gourami, based on the strategy to promote agricultural products that
are safe and environmentally friendly in Samut Prakarn. Huachiew Chalermprakiet University
research was funded by the Thailand Research Fund (TRF) under the Thailand Research
Challenge Program. This research project meets government policy goals, national agenda
2017 under innovation for space development. The objective of this research consists of two
major points 1) to develop a research management system that is strong and able to support
innovative research systems in order to yield high-performance innovation and 2) to increase
the value of the Snakeskin Gourami economic chain in accordance with the strategy to

promote agricultural products that are safe and environmentally friendly in Samut Prakarn.

1. Result

The results of the study are divided into two parts: results from the development of
spatial research management systems of Huachiew Chalermprakiet University and results of
the research to meet the need of increasing the value of the Snakeskin Gourami economic
chain in Bang Bo area according to the strategy to promote agricultural products that are safe
and environmentally friendly in Samut Prakarn. Thus, the results of the research are
presented in two parts as follow

1.1 Results from the development of spatial research management systems

This study generated in 8 research managers, and 80 researchers in the organization,
of that, 65 new with no experience researchers were recruited (81.25%). This research also
implemented 15 projects which strengthened the university's research management.
Originally, the university's research was inspired by researcher's inspiration, interests and the
need of researchers in a variety of subject areas and expertise academically. However, it may
not meet the needs of the area and may lack of community involvement. Once the research
was completed, it was published in accordance with academic purposes, resulting in limited
benefits.

Once the research management system has been developed under this

program, it has transformed the research management system of the university. Starting from
the development of the research framework, the upstream, midstream and downstream in

order to enhance the value of the Snakeskin Gourami economic chain in all aspects. This



resulted in a research that solving the problem of the community, and it can benefit a
community since it was a problem that a community gave a priority which resulted in an
area transformation. The purpose of this study was to support the university's faculty
members, to perform regular research, and to integrate research for the benefit of staffs,
faculty, university, and community. By supporting research in line with the needs of the local
area, community, academic research, projects may be done both in series or individual. Thus,
the research management committee was set up in two levels which were at the university
level and at the faculty level. The committee managed researches by exploring and
developing research framework, inquiring research proposal, allocating research funding,
following progress of the research, encouraging integrating research, assessing research,
supporting research publication, monitoring research utilization, and assisting with patents
and petty patent. Committees at both levels work collaborately from upstream, midstream
and to downstream.

The implementation of these policies led to changes from policy to practice
which resulted in research project that solving problem in the community and society
corresponding to the strategic plan of the province. Moreover, it created research
atmosphere, knowledge management, and integrating research. Furthermore, researchers
have gained technical knowledge in both science and technology, and social science which
resulted in more integrated researches, networking with outside parties such as local area,
government, and private agencies.

Implementation of a research management system and good practice from
the university level to faculty level resulted in an increase in series of projects which can be
utilized, strengthen the faculty academically which then also enhance the academic strength
of the university.

Management of the research created collaboration with external network
partners who were involved from the beginning to the end. The work started from problem
solving in order to develop research frameworks, inquiring project review, creating user
awareness along the way, expanding knowledge to the community in order to raise and
increase the value of the product in the community. Moreover, the research process used
the Participatory Action Research (PAR) to establish a relationships with community partners
which reflects the success of research management.

The research managers summarized the development of the research management

system of the university as follows



Table

Summary of University Research Management System Development

Issue

Indicator

Product

Outcome/

Transformation

1. Management of

university research

Good practice in the
management of spatial
research in all aspects:
upstream, midstream,

and downstream

Effectiveness, efficiency and
usefulness of mechanism
of research management at
the university level and
faculty level (Accordingto

the developed model)

University reprofiling
toward a university for

society and community

A set of innovative
research projects that
meet the needs of the
community at least 5

projects

A set of innovative research
projects that meet the
needs of the community

total of 15 projects

Increase the value of the
Snakeskin Gourami
economic chain in all
aspects: upstream,
midstream, and

downstream

At least 5 research
projects that integrated
with community service
and/or academics and/or

research.

Every projects (total of 15

projects)

Staffs and students
gained more knowledge
and experience in the
community. The
community has grownin

various dimensions.

2. University Staff

development

At least 10 new area-

based researchers

65 new area-based

researchers

More area-based
researches with cross

integration

Development of university research management system led to the design of
a new university research management system and mechanism. The two major mechanisms
are “she University Research Management Committee” working in cooperation with the
network partners in the management of intergrating research in all aspects: upstream,
midstream and downstream. “The Faculty Research Management Committee” managing
their expertise in all aspects: upstream, midstream and downstream. The goal is to have an

effective research management system. The Academic Development Department is a central



unit that acts as a mentor to coordinate between university and faculty such as training,

consulting, allocating research funding and research administration.

Diagram

System and mechanism of university research management.
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1.2 Results from the development of spatial research management systems
The research was conducted to meet the need of the area. Researchers have
developed research framework which was “to increase the value of the Snakeskin Gourami
chain economy in accordance with the strategy to promote agricultural products which are
safe and environmentally friendly in Samut Prakan. The guidelines were developed according
to five main issues and 12 sub topics. There were 15 research projects approved, with the
total funding of 3,720,385 Bahts.
(1) The use and benefit of research results and changes to the area
Research Manager analyzed data and concluded the benefit of the
research. The set benefit was considered in different aspects such as innovation, benefit and

usefulness, and changes to the area as follows.

(1.1) Innovation and performance can be identified from 15 research

projects as follows:



1) Dry oven for the Snakeskin Gourami that meet the basic
needs of farmers in the processing.

2) Packaging prototype for preserving quality, extending the life
of the product and adding value to the product.

3) Innovative Snakeskin Gourami products that are either
endowed with new or existing products in the area which then enhance potential
entrepreneurs and having a clear business plan.

4) Innovative farming practices with comparative data on
Snakeskin Gourami vyield in each pond both raised by the traditional method and mixed
Napier grass method. This created an option for farmers in Klongdan, Bang Bo, Samutprakan.

5) Packaging innovation and brand identity reflecting " Bang Bo
Snakeskin Gourami". The entrepreneur gained benefits including strategic communication

brand to help build consumer confidence.

6) Geographic information website wwwd a8 17 @ 89 U 1 9

U8.com:8081 1158 www.zalidproducts.com:8081. It is a responsive web design that is also a

source of information about farmers and gourmet fish shops in Klongdan district, Bang Bo,
Samutprakarn. People in the area have the ownership to manage information on the site by
themselves.

7) Driving the quality of sun dried Snakeskin Gourami in Bang
Bo, Samut Prakarn to meet the Thai Community Product Standard (TCPS)

8) Recognition and improve the quality of the Snakeskin
Gourami in Samutprakarn.

9) Identity of Snakeskin Gourami was used as a benchmark for
the quality assurance of the Snakeskin Gourami in Bang Bo district, Samut Prakarn.

10) Health care project, health care plan for farmers and
related people will help taking care of their health effectively. All health sectors analyzed
option that is best suited the context of the area.

11) The development of the criteria for the evaluation of Smart
Farmer 4.0 in Snakeskin Gourami business. The level of entrepreneurship was assessed in
order to seek the potential of entrepreneurs at each level to develop a business
entrepreneur 4.0 or to advance to higher level.

12) Lead and cadmium treatment in aquaculture ponds was

improved by improving the clarifier into a constructed wetland.



13) Create a benchmark for identity, nutritional value of food
processing, and food safety at Huachiew Chalermprakiet University.

14) Herbal based flies repellent

15) A Snakeskin Gourami learning center for the community and

the general public

(1.2) Changes to the area from 15 projects, the changes can be
identified as follows

1) Identification of Snakeskin Gourami was used as a basis for
quality assurance and increasing the value of the fish. Research helped to understand the
relationship of environmental attributes including food, water quality, soil quality, and also
the effect of plankton on nutritional and mineral of Snakeskin Gourami from different sources
in Thailand. It may be possible to use data on nutritional and mineral characteristics of
Snakeskin Gourami in order to identify the identity of Snakeskin Gourami in each source. As a
result, Snakeskin Gourami farmers in Khlong Dan area, Bang Bo district may gain more income
by carry on the method of raising local Snakeskin Gourami.

2) Research helped gaining information that represents quality,
biological, physical and chemical properties of sun dried Snakeskin Gourami in Klong Dan,
Bang Bo district, Samut prakarn. Farmers appreciated the importance of cleanliness and
safety standards in the processing of sun dried Snakeskin Gourami. The research caused
changes in safe food production and better food quality after production system training to
ensure consumer confidence. Packaging and logo are unique from the creative and design of
the community.

3) Health problems caused by work and lifestyle of Snakeskin
Gourami farmers and others involved have decreased. Relevant agencies can utilize these
databases in the promotion and proactive protection. It can also expand to occupational
safety, health promotion, ergonomics, and psychosocial.

4) Snakeskin Gourami farmers and processing entrepreneurs will

more likely to have a sustainable business due to the reduction in cost, increase in revenue,



boost capacity of the business, increase the potential of farmers to be entrepreneurial

farmers 4.0 and to have a better standard living.

5) Changes in food safety, hygiene and good quality from the

Snakeskin Gourami processing business was consistent with the quality of sun dried Snakeskin

Gourami standard of Huachiew Chalermprakiet University.

6) Identity and quality information, biological, physical and

chemical properties, as well as Snakeskin Gourami jerks tasting from the production sites in

Klongdan, Bang Bo district, Samutprakarn province.

(2) Research results with regarding area development goal

(2.1) Overview of research results based on productivity (output)

An overview of the research results for the development of the area,

researchers agreed that 15 research projects have generated productivity and impact on the

target users as follow

Table

Research results compared with production goals (output)

Indicator

Yields

Impact and user benefit

1. At least one innovation

in farming

There were two innovative
innovations: traditional grass culture

with Napier and constructed wetland

Farmers can apply innovations to
improve their farming practices in order
to reduce costs, increase safety, and

maintain environmen.

2. Snakeskin Gourami
farming yields 5% increase

per rai

Snakeskin Gourami raised by traditional
grass with Napier was larger. No data
available onyield per rai due to the

fish death from heavy rain.

Traditional grass with Napier can be
relayed among Snakeskin Gourami
farmers which can then increase the

yield per rai

3. At least one processed
Snakeskin Gourami

products

High calcium fishbone rolled wafer

Adding value to leftover from

processing

4. 20% of Snakeskin
Gourami processing
dealers certified by the
Thai Community Product

Standard (TCPS) or halal

From 18 surveys showd that at least 2
Snakeskin Gourami processing dealers
tended to obtain the Thai Community
Product Standard (TCPS)

Assisted the 2 dealers to receive the
Thai Community Product Standard
(TCPS) inthe next phase

5. At least one Snakeskin

Gourami business plan

A high calcium fishbone rolled wafer

business plan

A business plan which is a guideline for

the members of the Snakeskin Gourami




Indicator Yields Impact and user benefit
business in Klong Dan in order to
maintain a successful and sustainable
business

6. At least one innovative | Total of 4 Innovative designs for Added value and created branding for

design for identity and identity and packaging of Snakeskin the Bang Bo Snakeskin Gourami

packaging of Snakeskin Gourami products

Gourami products

7. At least one plan for the | Develped one plan for the A health plan that can help with health

development of farmer or | development of farmer or related promotion activities for farmer or

related people health people health related people

8. At least one community | A community development center A center can be a source of Snakeskin

development center Gourami learning center and also a
processing and distribution center

In terms of the target audiences participating in the study, researchers
found that the relevant agencies, agribusiness group and processing dealers all benefited
from the results of the study, both in terms of creating a common perception of Snakeskin
Gourami identity, knowledge of self-care due to occupational health, understand guideline
for stepping up to the certification of the Thai Community Product Standard (TCPS) and

Smart Farmer 4.0
(2.2) An overview of the results of the research (outcome)

The goal of this research was to provide a community with a Snakeskin
Gourami farming and processing model. Researchers found that community of Mu 11, Khlong
Dan, Bang Bo, Samutprakarn can be a model. This community can be a learning center for
Snakeskin Gourami farming and processing in the area which led to the development of a
Snakeskin Gourami innovative community and may then developed into a Snakeskin Gourami
ecotourisma attraction.

Moreover, from this study, researchers analyzed the impact on the
area, such as the number of participants and development. (Table of number of
entrepreneurs participating and development). Aamount of cost reduction from a

comparative study of Snakeskin Gourami yields between raising with traditional method and




traditional method combined with Napier grass. It was found that the traditional method

combined Napier grass reduced production cost about 3,200 baht per rai.

Table of number of entrepreneurs participating and development

Research projects Number of Number of
entrepreneur entrepreneur
participants participants led to

development
1. Package development and  strategic 4 4

communication plan for Bang Bo Snakeskin
Gourami with the participation of farmer and

entrepreneurs

2. Sun dried Snakeskin  Gourami product 18 2
development from Bang Bo Community to the

Thai Community Product Standard (TCPS)

3. A project that build the competitiveness of 10 (business plan) 1 (business plan)
Snakeskin Gourami entrepreneurs in Thailand 4.0 | 18 (Bang Bo Snakeskin | 5 (Bang Bo Snakeskin

with a business plan to increase the value of | Gourami entrepreneur in | Gourami entrepreneur

processed products according to the needs of Thailand 4.0) in Thailand 4.0)
consumers.
4. Development of a health care model for 84 30

farmers and related people in Snakeskin Gourami

farming.

(3) Outstanding Spatial Research
Researchers have evaluated the quality of the 15 projects. There are
three outstanding projects 1) Identity of Samut Prakarn Snakeskin Gourami 2) Development of
packaging, logo, strategic plan, communication plan of Samut Prakarn Snakeskin Gourami with
the participation of farmers and entrepreneurs and 3 ) The development of Snakeskin
Gourami products into the Thai Community Product Standard (TCPS). Briefly summarized as
follows
(3.1) Identity of Samut Prakarn Snakeskin Gourami
The research was unique because it has information on the

identity of Samut prakarn Snakeskin Gourami. This led to the creation of a mutual recognition



process in the identification of Snakeskin Gourami species. As well as the guidelines for the
registration of geographical indications of Snakeskin Gourami. Research has focused on
collecting data from all sectors related to Snakeskin Gourami; Snakeskin Gourami guru,
Snakeskin  Gourami fisherman, Snakeskin Gourami processors, and delegates from a
government agency.

The results on the identity of Samut Prakarn Snakeskin Gourami
in the view of experts and those involved in the production chain of four districts, showed
the uniqueness of the four areas of Bang Bo, Muang Samut Prakan and Bangsaotong as a
natural Snakeskin Gourami farming. The process starts by selecting breeding female Snakeskin
Gourami and then released into a saline soil pond. Then, cut local grass such as Ground
chesnut, Bermuda grass, and Johnson grass into the water to cause plankton, which is a good
food for the Snakeskin Gourami. The Samutprakarn Snakeskin Gourami generally can be
observed with the naked eye. The core of the identity is the external image. 1) The skin is
dark with light yellow meat. Once fried, the color is golden yellow. The fish are small
slender, while the fish from other provinces are large, chubby with white skin from being fed
with processed fish food 2) Sun dried Snakeskin Gourami in Samutprakarn has been dried by
spreading the fin and stretching the tail, which no one at present prepared the fish in such
manner because it takes time 3) The flavor of Samut Prakarn Snakeskin Gourami is firm,
sticky, odorless, less fat except in the winter when Snakeskin Gourami usually accumulate fat
4) Processed Snakeskin Gourami is usually done in two ways: aromatic Snakeskin Gourami
and salted Snakeskin Gourami. Salted Snakeskin Gourami may be soaked in salted water. This
is a unique technique for individual entrepreneurs, therefore, the taste of Snakeskin Gourami
in Samutprakan may fluctuate.

Results of this study reflected problem regarding area of
farming and the reduction in number of juvenile fish due to changes in Samutprakarn such as
a change in environment from the past. The agricultural area is transformed into industrial
and housing estates. Most of the industrial and power plants are not suitable for traditional
Snakeskin Gourami farming. There is also a lack of natural water resources for Snakeskin

Gourami farming, therefore farmers sell their land or raise other species of fish instead of



Snakeskin Gourami. Currently, there are few Snakeskin Gourami farmers remaining, so they do
not have the power to bargain with the middlemen causing the low price of Snakeskin
Gourami. Farming problem made it impossible for consumers to distinguish the distinctive or
unique characteristics of the Snakeskin Gourami raised in Samut Prakan.

The research identified unique characteristics of Samut Prakan
Snakeskin Gourami which can then be applied for trademark of Samut Prakan Snakeskin
Gourami. The Guideline for the Registration of Geographical Indication of Samut Prakan
Snakeskin Gourami will increase the value of Samut Prakan Snakeskin Gourami. Samut Prakan
Snakeskin  Gourami can be registered for Geographical Indication according to the
Geographical Indication Act BE 2546 (2003). However, processing method and drying method
should be fixed according to method that was passed on among the community in order to
maintain the uniqueness of Samut Prakan Snakeskin Gourami.

( 3.2) Development of packaging, logo, strategic plan,
communication plan of Samut Prakarn Snakeskin Gourami with the participation of
farmers and entrepreneurs

This research used participatory communication processes.
Many parties involved in the process, including farmers, entrepreneurs, food technologist,
package designers, brand communicator, and government representatives. All shared
information in come up with creativity, package development strategy, communication
strategy for farmers and entrepreneurs Moo 11, Khlong Dan, Bang Bo District, Samutprakarn
Province. By studying the problem, barriers to package development, and identity of Samut
Prakan Snakeskin Gourami can lead to a strategic communication plan to reach target
audiences.

“Problem and development approach model" was used as a
guideline for the design, drafting, packaging, branding, strategic planning, communication and
advertising with 4 enterpreneurs: Ai Tee, Nong Man, Porntip and Mae Nittaya. There are
design experts who worked together with designers and researchers. The final design and

logo of the packaging was then tested.



From studying problem and barriers in building Snakeskin
Gourami identity, the findings showed that farmers and entrepreneurs had no basic
understanding of Snakeskin Gourami identity and did not focus on this issue. Also, farmers
and entrepreneurs had no basic knowledge of packaging design, standard logo Including
advertising media for brand communication, and setting an attractive packaging. Although the
government has a policy to train on packaging or other activities but it was oblique and no
continuity so entrepreneurs continued to operate their own way.

The research has enabled all four entrepreneurs to learn and
understand the local identity / community identity which is the hallmark of Snakeskin
Gourami farming in terms of areas, water, food, and time period. Those hallmarks made the
Bang Bo Snakeskin Gourami uniqued and different from other places. All four entrepreneurs
understood the importance of creating a tangible identity of the Snakeskin Gourami that was
Snakeskin Gourami with no head, which is a "uniqueness". Bang Bo Snakeskin Gourami general
must have dark skin, firm, with some fat which make it very tasty. Organic farming in saline
soil, brackish water with natural grass are all valuable identity that should be communicated
through the core concept and story telling in order to maintain reliability and future
development opportunities.

This research led to changes in processing of the Bang Po
Snakeskin Gourami community. There are 4 brands representing the community through the
concept of communication for development and integration participatory communication.
The overall development was through 'Modernization Paradigm" which is a two-way
communication called mutuality and shared perceptions.

(3.3) Research project on development of Bang Bo sun dried
Snakeskin Gourami to meet the Thai Community Product Standard (TCPS) by
JumroonSri Punthien and team.

The research aimed to upgrade the entrepreneurs of sun dried
Snakeskin Gourami in Klong Dan, Bang Bo district, Samutprakarn to meet the quality
standards. This will give consumers confidence in the quality of the sun dried Snakeskin

Gourami products. The research also provided insights for the entrepreneurs about food



safety, eood manufacturing practices in order to drive community food products to the
product certification process.

The results of the research on quality of Bang Bo Snakeskin
Gourami can be used to create a benchmark for identity, food processing value and safety in
order to create confidence in consumers and raise the standards of Bang Bo Snakeskin
Gourami in the future.

Researchers analyzed data on sun dried Snakeskin Gourami
through the quality assurance of the production system in order to evaluate the product
characteristics of the group of Snakeskin Gourami farmers especially saltiness and water
activity. The results of the study on the quality of sun dried Snakeskin Gourami, Klongdan,
Bang Bo district, Samutprakarn found that thre is no abnormality in biochemical, physical, or
chemical characteristics. There was no contamination of the preservative or DDT. Aw values
were 0.97-0.99 which was higher than the baseline (Aw= 0.85). Saltiness was 1.6-3.20%. Fungi
and yeasts in the test sample were higher than 500 colonies per 1 gram for E. coli and S.
aureus, however some sample were found to be lower.

The analysis of sun dried Snakeskin Gourami, raw materials, and
area related to the production such as drying area and selling area helped estimating the
quality of sun dried Snakeskin Gourami which can be used for food risk analysis, and to
improve and control the production process of sun dried Snakeskin Gourami such as ice used
in the production system, material used to make the sieve, and container for sun dried
Snakeskin Gourami.

Entrepreneurs who involved in the program were trained on
food safety knowledge in production system, and management that follows good
manufacturing practices. However, there may be few who can push the food producting into
the certification process. In this research, it was found that there are 2 possible candidates for

the Thai Community Product Standard (TCPS).

(4) Relationships with associate members in the area
Based on the success of the research study, the management of

research has created engagement with the community at sub-district, district and provincial



levels, private sectosr including community leaders, philosophers, associate members with
the relevant network. They were all aware of the research and cooperated in supporting
operations such as

Local authorities are Khlong Dan Sub district, Khlong Dan promoting
hospital, Snakeskin Gourami cooperative. The training included knowledge about processing,
safe food production, health promotion for the farmers and the processors, health plan
designed to create the policies and plans of the Khlong Dan Subdistrict and Klong Dan
promoting hospital.

District level includes district fisheries offices and district agricultural
offices

Provincial level is provincial commerce, community development
provincial, Pracharatraksamakkee Company

In addition, Huachiew Chalermprakiet University has been involved in
various committees in strategic planning at the provincial level or individual groups such as
the geographical Bang Bo Snakeskin Gourami indication sub-committee, the agricultural
development committee, and the agricultural cooperatives of Samutprakarn. All led to the
establishment of a memorandum of cooperation agreement between Huachiew
Chalermprakiet University and the Samut Prakan Cooperative Office in the large agricultural

projects in Samut Prakarn.

(5) Policy recommendations that can be used

Policy for the area to be used was recommended in order to increase
the value of Bang Bo Snakeskin Gourami upstream, midstream, and downstream. That is, to
reduce the cost of farming by using napier grass instead of instant food, to have a safe and
environmentally friendly farming by implemented water treatment before and after farming,
to reduce the amount of heavy metals in the water, to improve the quality, to have a clean
and safe meeting the standards of the National Institute of Hygiene and Geographical
Indication. Not only that, but also developing packaging that extends the shelf life of the
product. By creating a common perception of some Snakeskin Gourami identity, it increased
value and raised Snakeskin Gourami standard in Samut Prakan province. Development of a

health promotion plan for farmers and related people, product development, branding and



business Plan, Geographic Information System (GIS) development, Snakeskin Gourami shops

were all implemented.

2. Recommendations for further development and guidelines in the next phase
2.1 Recommendation for the institution
(1) Recommended that research is part of the staff's workload
(2) Development of research management process and continuous monitoring
and evaluation
2.2 Recommendations for TRF / grants
(1) The duration of research funding should be extended since it is a spatial
research, especially in agriculture. There are factors and constraints in terms of time of
growth and harvesting.
(2) There should be more training in spatial research techniques for research
managers
(3) Private institutions should be given budget opportunity from the province
in order to conduct spatial research in accordance with the development strategy of the

province.
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THE VALUE CHAIN M.E. Porter (1980)
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WHUQIN 4.2

LLu'J‘VI'NLLfﬂ‘U{]qJ,WI (Problem tree, Objective tree and Project planning matrix)
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