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Abstract

Participatory research allows groups and individuals to reflect and decide on their societal issues
together. Such research was employed in Tra Hat Climate-Smart Village (CSV) in Vietnam to see if
specific climate-smart agriculture (CSA) techniques could be adopted in the village. In line with the
adoptability of CSA techniques, their scaling potential in the nearby areas of Tra Hat CSV was
examined as well. Results showed that farmers deemed the CSA techniques related to rice production
as priorities, which included laser land levelling, alternate wetting and drying, straw baler and rice
root cutter, and Phosphorous fertilizer reduction, among others. Alongside CSA techniques on rice
production, multiple crop and livestock practices were prioritized by the farmers due to their
economic and environmental benefits. These CSA techniques could then be integrated into the
“IMS5R” or the “1Must-5Reductions” package, one of the current agricultural extension supports
provided by the government. Gendered differences also emerged from the study, showing the
preferred CSA techniques of male and female farmers and the factors that influenced them for their
decisions. Regardless, they all believed that the CSA techniques they identified as priorities could
increase incomes, ensure food security, and protect their environment. Results of this study exhibit the
critical role of participation in empowering communities and the scaling potential of specific CSA
techniques.

Keywords
participation; empowerment; agricultural extension; gender; research methods.
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Introduction

Participatory research consists of a range of approaches and techniques with the primary objective of
shifting the power from the researcher or technical 'expert' to those making decisions and to those who
will be affected by these decisions. These are often community members or community-based
organizations. In participatory research, these individuals and groups analyze and reflect on the
information generated in order to manage conflicts, reach consensus, and make decisions (the process
and outcomes are documented as part of the research process). Participatory research involves
discussion, but the main goal is to move the discussion to making decisions, planning, and action. The
researchers facilitate the process that allows participants (often multiple stakeholders with competing
interests) to discuss their problems, conceive possible solutions, and propose actions which could be
taken. The research conducted by the Participatory Research Group (PRG) aims to guide the decision-
making processes to fair outcomes through providing balance in power structures, often through
techniques that give voice to underserved groups (i.e., women, minorities, youth, and impoverished

or landless individuals).

The study presented in this paper used a range of participatory research methods, including focus
group discussions, multi-stakeholder meetings, participatory inquiry, action research, oral testimonies,
and story collection. This multi-method approach provides a foundation for prioritizing and goal-
setting which is documented through collective analysis, digital photo stories, drawing and essay

writing competitions, participatory video, and immersions.

Prioritization of climate-smart agriculture techniques

A participatory approach was applied to examine the potential for implementing a range of climate-
smart agriculture (CSA) techniques® in Tra Hat Climate-Smart Village (CSV) and determining the
potential to out-scale CSA technologies to the surrounding regions.

The CSA Targeting and Priority Setting Methodological Framework (Ronnie et al. 2015) provides a
stepwise procedure of identifying a CSV-specific list of current and anticipated climate changes and

risks and possible potential CSA techniques (see Figure 1).

! Note: Throughout the report, the term “CSA techniques” will be used to represent “CSA technologies and practices”.
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Table 1 summarizes the selected processes that were modified from the six-step priority-setting
process (Ronnie et al. 2015) and implemented by the Tra Hat CSV team in Tra Hat CSV.

Table 1. Selected processes for priority setting CSA practices in Tra Hat CSV

Steps of process

Action

Selection of initial basket of promising
technologies

Consultation meeting with local authorities at DARD

Preparation of potential CSA practices at Tra
Hat with ex ante assessment of the initial
basket of promising technologies

Supported by DARD on previous results of trials in Bac Lieu

Discussion with farmers on promising
technologies

Workshop with technology posters was held at Tra Hat from 22-23
October 2015 with participation by 40 farmers?.

Interactive technology event

Discussion with farmers in introduction section for CSA practices in
the workshop (Question and Answer on CSA)

Scoring and final ranking of promising

Farmers scored CSA practices.

technologies by farmers

Selection of one or more promising

technologies for testing Scoring data analysis and report

Review selected prioritized CSA practices Comparison with results of household survey and Kl interview

Validation of CSA practices for out scaling at

L . Consultation meetings with DARD
other regions in Bac Lieu

Out-scaling potential

Scaling out a prioritized CSA practice is more effective if it is included in a package of
technologies planned for dissemination by local government. In the Mekong River Delta (MRD), a
well-known and effective policy is the dissemination of a rice production package known as
'‘3R3G' (3 Reductions, 3 Gains) implemented in 1990s and then later, 'AM5R"' (1 Must Do, 5
Reductions) out-scaled in the early 2000s. 1M5R is still the current policy promoted by national
extension to improve rice production practices in the MRD. In 1M5R, one “must” is “must use
qualified certified seed”. The other five "reductions" are reducing the amount of seed, fertilizer,
pesticide, amount of irrigated water during rice production, and reducing loss in postharvest.
Examining how the proposed CSA techniques can fit into the current extension dialogue can
strengthen the potential for dissemination. An important component of the participatory
prioritization process is to operate with a lens on out-scaling given the multitude of stakeholders

involved.

2 See Appendix 1 for program and Appendix 2 for posters




Location and geography

Tra Hat CSV pinpoints at longitude 105.65 - 105.70 and latitude 9.35 - 9.38, administratively in
Chau Thoi Commune, Vinh Loi District, Bac Lieu Province. With 306 ha area, it is located at the
tail end of Quan Lo faced with lack of fresh water and threat of salinity intrusion during dry season
(December to April). Moreover, in the rainy season (from May to November), some low areas of
the village are inundated by heavy rain. The situation will be more serious in the future under

impacts of climate change and sea level rise (CC&SLR).

The situation of irrigation, drainage and soil fertility is presented in Table 2. It indicates there is a
lack of irrigated water in dry season and some flooding areas in rainy season. Currently, three main
land-use types are distributed across four areas in Tra Hat CSV: Land unit (LU) 1: Triple-rice crop
or double-rice crop; LU 2: Double-rice crop; and LU 3: Upland crop (Figure 2). The map in Figure
2 shows that 80% of Tra Hat is under 2-rice (2R) crop production cycles in summer-autumn (SA)

and autumn-winter (AW). Some other areas are 3-rice (3R) crops and a small area is upland crop.

Table 2. Land characteristic on land units in Tra Hat CSV

Land unit Irrigation Flood possibility Soil fertility Current land use
LU 1 Not enough 30 cm Rich Triple-rice crop (1a)
Double-rice crop (1b)
Irrigated
LU2 Not enough No flood Medium Double rice crop
Irrigated
LU3 Enough Irrigated No flood Medium Upland crop

(Source: Nguyen Hieu Trung et al. 2015).
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Figure 2. Present land use map of Tra Hat CSV

Cropping calendar per year is presented in Figure 3, where the traditional rice variety “Tai
Nguyen” is popular in Tra Hat CSV with stable yield, high quality, and good price. The
disadvantage of this rice is long duration (4-5 months depending on weather) and growth is
slowed by low photosynthesis over these months. Rice crops grown in other seasons are
short duration varieties such as RVT or OM 4900. 3R crops in Tra Hat CSV are similar to

those in other surrounding areas in Vinh Loi district.
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1 |12 (3 |4 |5 |6 (7 |89 |10|11]12

Double- |
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[ | [ ]
1 ]
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Figure 3. Cropping systems in Vinh Loi, Bac Lieu




Table 3 shows the household level characteristics of the main livelihood and food security
sources paired with their constraints to production in Tra Hat CSV. The main problems
stem from the lack of quality seeds / stocks, the lack of improved climate-smart agriculture
(CSA) techniques, and no/low market access.

Table 3. Constraints for livelihood in rice production and in the households

Characteristics Problems

e 2 Rcrops, higher yield . End tail of QLPH, only enough water for 2 R crops system
e  Main income and food

e Modern varieties in SA (May-Sept) . Drought in early stage
e  More pest and diseases
e  Prefer more varieties with higher yields

e  Traditional variety (Mua - Tai e  Submergence in early stage
Nguyen) in AW (Oct-Feb) e Lodging
e  Less purified seed
e  More pest and diseases
e  Orchards at HH e  Mixed fruit garden (i.e., coconut, mango, etc.)
e Main source of household e  Does not generate much cash income
consumption . Fast conversion to rice land
e  Vegetables e Less than 3% commercial

. Difficult to find market

e Piggery - small scale e Low profit and high market risk
. Diseases

e  Chicken and duck raising e low productivity and profit
e  Main source for food security . market risk
. Diseases
e  Fish pond- small scale, mixed types e  Low productivity
of fish

Source: VBS report (Phong et al. 2014)

Methodology

The study presented herein employed Focus Group Discussions (FGDs) including posters and
videos to facilitate the discussion. Twenty female and male farmers were invited to participate in
the two-day workshop on Participatory Selection of CSA practices with the IRRI-CCAFS team
from 22 to 23 October 2015 in Tra Hat CSV.

In this workshop, the CSV implementation team explained 19 potential CSA practices using
posters, presentations, and videos. Each farmer was provided a booklet of CSA practices one week
before the workshop. During the workshop, the CSV team and farmers discussed the feasibility and

outcomes of potential CSA practices.




Sampling procedure

The 20 farmers invited to the workshop were purposefully selected based on the location of their
households in relation to the cropping capability (2R-fertile Soil, 2R- normal Soil and 3R) so that

farmers from multiple LU areas were represented.

Scoring sheet and data analysis

During the workshop on CSA practices, guidelines of CCAFS FP 1.1 were followed to use the
checklists in Tables 4 and 5 for discussion (Ronnie et al. 2015). The checklists guided the
discussion regarding the necessary conditions for a successful intervention and the expected results

and changes from the intervention.

Table 4. Checklist to assess the feasibility of promising CSA technologies and

practices based on conditional suitability

Input criteria: related to the conditions that are necessary for the intervention to have a good
chance of success in generating expected benefits in the context of the CSV.

History
e s this intervention new to the village?
e Have some other projects previously tested this intervention in the same village or in the same district or province?
e If the intervention is not new to the village, has it worked before and why? Has it not worked before and why?
e Are there any historical constraints for this technology to be tested in this village and what could be done to

overcome the constraints?

Resources/assets

e  Under what biophysical conditions will the intervention be effective?

e  What are the other resources need in terms of capital investment, operational costs and human resources?

e  Are there any constraints for this technology to be tested in the village because of resource/asset access? If so, what
could be done to overcome these constraints?

Social and gender relations and differentiation

e Does this intervention require the participation of men or women in particular? If so, why and in what ways?

e  What is the level of inputs required by women and men, and what are the implications for their time, labour,
capacity, skill investments?

e  Are there powerful individuals in the village who may influence the intervention in one way or another? How will this
affect different households, women and men?

e  Are there any constraints for this technology to be adopted in this village because of social and gender relationships?
What could be done to overcome these constraints?

Market, value chain/extension services

e Does this intervention concern one or more products that have market demand?

e  Are viable input and output value chains established to support the intervention?

e  Are there technical services available to support farmers to implement this intervention, e.g., CSV team, local line
agencies, private sector, other CGIAR centres?

Policy/law

e Are there government policies and regulations that promote or constrain the intervention?
. If there are such constraints, what could be done to overcome the constraints?

Climate smartness criteria

. What climate smartness dimensions does the intervention address, e.g., water, soil, pests and diseases, seeds and
breeds, information, markets?

e  What specific climate-related challenges or opportunities does this intervention respond to in terms of mitigation
and/or adaptation?

Financial resources and capacity of CSV team to support this intervention

Are sufficient funds, staff capacity, and time available to implement the intervention?
What are the guesstimates of the total cost of the intervention?

What resources might be available from the project, the community or elsewhere?
How do available resources compare to estimated costs?




Table 5. Checklist to assess the feasibility of promising CSA technologies and
practices based on outcome expectations

Outcome criteria: related to the expected results and changes brought about by the
technology.

Sustainable resource use/conservation

e  How does the intervention affect the environment and natural resource base?
e  What could be done to maximize positive impact?
e  What could be done to minimize or avoid negative impact?

Women empowerment/equity

e  How might the intervention affect women’s empowerment and equity within the village?
e  What could be done to maximize the positive impact?
e  What could be done to minimize or avoid negative impact?

Poverty reduction

How does the intervention affect income generation and HH asset accumulation?
How does it affect HH labour allocation?

What could be done to maximize the positive impact?

What could be done to minimize or avoid negative impact?

Food security

e  How does the intervention affect HH food security?
e  What could be done to maximize the positive impact?
e  What could be done to minimize or avoid negative impact?

Overall assessment

How many output goals does the intervention contribute positively to? How?

How many output goals does the intervention contribute negatively to? How?

What could be done to maximize positive results?

Should the intervention be proposed for the community evaluation given the pros and cons and possible future
risks?

e s additional research warranted to provide more information to the community to discuss all the pros and cons
and the risks?

Score card

In the scoring sheet for each CSA practice or technique (Table 6), levels of capacity needed for
investment or input and levels of each outcome in terms of livelihood improvement were
categorized in three columns for each of the inputs and outcomes. There are five inputs and six
outcomes for the CSA technique assessment. In addition to increasing household income and
protecting the environment, providing food security, gender equality and resilience to climate

change are required components in the selection of a CSA technique.

For evaluation of a CSA technique, farmers selected a suitable category for each of the five inputs
and six outcomes from the scoring sheet depending on their household capacity for inputs and their

point of view on CSA techniques.




Table 6. Climate-smart technology/practice characterization and scoring card

INPUTS: having the capacity

Need least capacity for
inputs

Need moderate
capacity for inputs

Need high capacity for
inputs

1. The average investment costs per

household*

Lower than 5 mil. VND

Between 5 and 10 mil.
VND

Higher than 10 mil. VND

2. The amount of labour per
household*

Lower than 20 hours per
week

Between 20 and 80
hours per week

Higher than 80 hours per
week

3. Degree of interest and need of

No need women to

Women can participate

Women participate mostly

women participate some hours alongside in practice

male labour
4. Outside technical support needed | No need Some training needed Regular training needed
5. Amount of cooperation needed none Now and then continuously

among villagers

Subtotal score

OUTCOMES:
livelihood improvement

less livelihood
improvement

moderate livelihood
improvement

High livelihood
improvement

1. Natural resource conservation
(water, soil, air, crop, trees,
livestock, fish, etc)

One natural resource
better managed
/conserved

Two natural resource
better managed
/conserved

Two natural resource
better managed
/conserved

2. Food security

No direct contribution

Food shortage reduced

Food shortages eliminated

3. Income generation

No new source of income

A new source of
Irregular income

A reliable income

4. Benefit for women

Women will not

Women will

Women will greatly
benefit

5. Community development

No benefits to community

Benefit to some
households

Greatly benefits the whole
community

6. Respond to climate change

No direct response

Take time to response

direct response

Subtotal scores

Total scores
Likelihood of success

*Best guesstimates to be prepared by the research team based on local context
Note: Standards for input 1 (investment cost) and input 2 (labour hours) have been estimated based on the statistical

average data in rice production in MRD (GSO of Vietnam, 2014).

Computation of score

In the ideal condition, farmers would score “least capacity of support needed” for all cases of

inputs and they would score “high improvement for livelihood” for all outcomes. This would result

in a maximum subtotal score of 5 for inputs, 6 for outcomes, for a total maximum score of 11.

Scores are reported as a percentage which is the subtotal score for input/output per category

divided by the total possible score of 11. In this paper, we report only on CSA practices that




received over 50% score for the input category “needs least capacity for input” and over 50% for

the outcome category “high livelihood improvement”.

Results and discussion

The list of potential CSA techniques evaluated in the participatory prioritization workshop on 22-
23 October 2015 in Tra Hat CSV is presented in Table 7. There were two groups of CSA
techniques, one was for rice production and the other group addresses multiple crop and livestock
practices. Since rice production is the main income of people in Tra Hat CSV, improved practices

in rice and in other crops/livestock applied at the household level are important for food security.

Table 7. CSA techniques evaluated by farmers

CSA techniques for rice production

Laser land leveling for rice field

Water saving technique for rice (AWD)

Straw baler and rice root cutter

Using straw for mushroom

Using straw for compost

Smart applying of N fertilizer using Leaf Color Chart (LCC)
Reducing Phosphorus fertilizer

Sowing machine

9. Improve certified seed

10. Modern rice with salinity tolerance

PN A WD =

CSA for increasing healthy livelihood, environment and food security of HH and village

11. Improving piggeries with sanitation treat
12. Raising chicken

13. Yellow cat fish

14. Yellow catfish and frog

15. Growing Dragon fruit on hyacinth compost
16. 2R + soybean or 2R + sesame

Table 8 shows the scores given for different CSA techniques revealing farmers' preferences. The
scores are presented as percentages (i.e., 100% score would mean lowest input need and highest

livelihood improvement). The scores are reported separately by gender.

In table 8, all CSA practices have been ordered by ranked score provided by farmers' responses.
Low scoring CSA practices, such as piggery or growing upland crop in rice based system
(soybean/sesame in rice-based system), were left out of the evaluation as they were considered

unfeasible practices to improve the livelihood of farmers in Tra Hat CSV.




Table 8. Livelihood improvement ranking and percentage score of CSA
practices

No. | CSA practice in rice production Male Female
1| AWD 63 73
2 | Straw compost by applying Trichoderma 60 58
3 | Applying seed sowing machine 54
4 | Straw baler machine 60
5 | Reduction of Phosphate (P) for paddy soil 52 61
6 | LCC for Nitrogen (N) application - 64
7 | Growing straw mushroom 58
8 | Laser land leveling 54
9 | Short duration and salt tolerant rice varieties - 52

10 | Purifying current traditional seed - 51
11 | Reduction of seed 52

CSA practice in HH
12 | Growing dragon fruit 53
13 | Yellow catfish + Frog - 50
14 | Raising chicken 52 -

Note: Scores are presented as a percentage of input + output score/total possible score (11). Piggery an
growing soybean or sesame in rice-based systems were left out as they received low scores and were deemed
infeasible for livelihood improvement in Tra Hat

To triangulate perceptions of CSA techniques, data was combined from the FGDs with
farmers, HH surveys, and Kl interviews. The HH surveys were conducted in Tra Hat CSV on 5-9

November 2015 and the Kl interviews took place on 12-14 November 2015 in Bac Lieu Province.

In Table 9, several CSA practices were selected by multiple stakeholders as having the highest
capability of dissemination: laser land levelling for rice field, saving water through alternate
wetting and drying water management, Phosphorous fertilizer reduction, baling straw and cleaning
field between seasons with rice root cutter, and making compost from rice straw. Piggeries were
also preferred by farmers in HH survey and Kl because of its important in food security and second
source of income after rice production. However, the sanitary of this should be improved for

protection of friendly- environment in the village.

In Bac Lieu, the development of agricultural machineries is recognized slowly compared to other
provinces. It needs a consideration of local government in policy, finance and organizing the
implementation pathway for these rice-based CSA mechanics practices in the region. The role of

private sector is also important in support agricultural mechanism.
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Table 9. Comparison of CSA techniques/practices in different Scoring WS, HH
survey and Kl interviews

CSA technologies Scoring HH Kl
Straw baler and rice root cutter v v v
Using straw for mushroom v v
Using straw for compost v v v
Smart applying of N fertilizer using LCC v

Reducing Phosphorus fertilizer v v v
‘Water saving technique for rice (ADW) v v v

Modern rice with salinity tolerance v

Improving piggeries with sanitation treat v v
Chicken and duck raising v

Yellow cat fish

Yellow catfish and frog v

Growing Dragon fruit on hyacinth compost v

2 rice + soybean or sesame

Note: Highlighted colors indicate the management period for the CSA technique (blue=field preparation/pre-
planting, yellow=crop management, red=post-harvest management).

Source: data from participatory scoring workshop, HH survey and Kl interview for prioritized CSA
practices in 2015 at Tra Hat CSV

Packages of CSA practices

The current rice production improvement package support by government and agricultural
extension is 1M5R, which promotes using certified seed, and reducing seed rate, fertilizer,
pesticide, water, and post-harvest losses. It is an advantage that this package is already prioritized
for out scaling because most of the CSA techniques identified through this project can be
integrated into 1M5R. Therefore, out-scaling one of the prioritized CSA techniques will be
supported if it can be combined into the existing policy and activities. For example, alternate
wetting and drying (AWD) is a water saving technique for paddy which also satisfies a criterion of
saving water in 1M5R package. Additionally, it dually satisfies the CSA criteria by saving water
and reducing green house gas emissions from rice production by half.

The sequence of management recommendations that improve the application of qualified seed,
including laser land levelling and machine sowing. Combining the practice of using qualified seed
with laser land levelling and a seed sowing machine for large scale application could double or

triple performance of rice crop establishment.
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The recommended sequence for the three CSA practices to be implemented during the growth
stages include: alternate wetting and drying, using the leaf color chart, and reducing phosphorous
fertilizer. These practices satisfy the criteria of saving water, reducing green house gas emissions,
reducing cost of fertilizer (N and P) and pesticide. To effectively out-scale these practices, they can

easily be integrated into the 1IM5R extension plans and policy.

A combine harvester is recommended for harvesting rice on field and is commonly used in the
MRD. Combine harvesting is a common practice in Tra Hat CSV and Bac lieu province; however,
using a straw baler machine for collection of straw on field has rarely been used in the area. This
reluctance of adoption may be due to a lack of available machinery and also farmer uncertainty to
the benefit of straw removal. Farmers see straw baling and rice root cutting as an extra cost and do
not know what they can do with it once it has been baled. There seems to be an issue with market
demand for straw and a comprehensive analysis for the rice straw supply chain is needed. Raising
awareness and promoting straw baling and removal will be ineffective at leading to behavior
change if there is a market failure that was not considered. Local farmers will likely continue to
burn rice straw in the field given its simplicity and ease of disposing of the straw quickly before the
next season. Wider social impacts of burning and its contributions to air pollution and respiratory
health problems can also be considered in an effort to mainstream policies that can improve straw

market infrastructure and encourage straw removal.

We recommend a complete package to connect straw residue with product development through
improving the value chain. Straw can be used to make straw compost where high-value
mushrooms can be cultivated or the straw can be used to make biodegradable products that are
alternatives to plastic products (i.e., packing material, flatware, cutlery, flower pots, etc.). For the

most efficient removal and transport of straw, a baler is recommended.

Gender differentials

For household level CSA practices, women preferred to participate in activities such as piggeries,
raising fish, chicken, and growing trees. Our study found out that women are more likely to
support these CSA practices even if high inputs are required for these practices (Figure 4). Male
farmers supported low input for CSA practices in HH and they did not like any high inputs for
practices in HH because most of them believe main income was from rice production. So, they
preferred to invest more inputs for CSA practices in rice production as their main livelihood
(Figure 5).

12



ITTTT A Y

50

45 -

40 -

35 -

30 -

25 -

20 -

15 -

10 -

5 -
0 -

= female
mmale

1nJJ uoBe.p Buimols
uaxo1yo Buisrey

6014 +ys1y1ed MOJIB A
USIJIed MOJI9A

HH 1e A1abbig

‘SuiA[dde £q 3sodwoo meng

wooJaysnw mesls Buimolo
lajeq mens

Buijana| Jase| pue|

Ja|pass BulA|ddy

WIA)SAS paseq a9l Uo ueagAos

Wia1sAs paseq 8oLl U aLuesas

"J]es pue uoneInp 1I0ys

paas [euonIpel] JusLINd BulAlung
pasas Jo uonaoNpay

J10s Apped Joj d J0 uononpay

‘uoSonIN J0J 3Ieyo I0[0d Jed]

- amv

10 11 12 13 14 15 16 17 18

9

8

Figure 4. Score difference between male and female farmers in preference

of high input for CSA practices
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Figure 5. Score difference between male and female farmers in preference

of low input for CSA practices
