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Abstract

Rice is a staple crop for many farm families in Lao PDR operating on a subsistence basis.  Food security is synonymous with rice security.  The government of Lao PDR aims to ensure that agriculture is conducted sustainably.  ACIAR have funded a Small Research Activity (SSS/2023/137) to explore the implications of changing to low-input and organic rice production. The goal of this project is to contribute to the evidence base that supports the government of Lao PDR in making informed decisions regarding the transition to sustainable and efficient agricultural practices that balance economic growth, environmental sustainability, and social equity. This is one of a number of working papers reporting on the findings from this project. This paper reports on the results from the social science analysis. It is designed to explore the social implications of changing to low-input and organic rice production. 
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Introduction

Rice farming in Laos is impacted by key social dimensions of agricultural production and sustainability. These include: family farming processes and dynamics (such as succession, household and gender roles (Moglia et al., 2020), migration and labour dynamics (Alexander et al., 2018)); institutional and governance dynamics (such as government programs, village authorities, social institutions); cultural values and production preferences (Roberts, 2015) and social relations (Baird et al., 2021); land tenure systems (Suhardiman et al., 2023), and, agricultural knowledge and extension systems (AKEA) (such as access to education, training and support for farm practice change).
In this ACIAR project we undertook social science research to explore the social implications of changing to low-input[footnoteRef:3] and organic rice production in Lao PDR. This working paper is based on empirical findings from this research which consisted of four focus group with Laotian rice farmers. The objectives of the focus groups were: [3:  In this working paper, the term ‘low input’ is used to describe the use of relatively small amounts of external resources in the farm production system (e.g. synthetic fertilisers, pesticides and herbicides, purchased seed, irrigation water, fuel and machinery and hired labour). It is not a quantified descriptor.] 


· To produce social science data that contributes to the representative rice farm model used to analyse rice farming production dynamics (in this project),
· To explore with men and women farmers if they are considering or able to transition to using less inorganic fertilisers or no inorganic fertilisers in their farming system and their rationale for this,
· To engage with rice farming families (men and women) to understand the current opportunities and constraints for adapting to a lower input (sustainable) farm production system, and
· To explore the potential impacts of lower or no (inorganic fertiliser) input (sustainable) rice production systems for Laotian rice farmers.

[bookmark: _Toc215410057]Method

Four focus groups were conducted across three villages in Champhone district in Savannakhet province, Lao PDR in December 2024 (see Table )[footnoteRef:4]. Each focus group included six to seven participants, with women and men participating in different focus groups. The focus groups were facilitated in the Lao language by research team members and the discussions were audio recorded. The digital audio recordings of these discussions were transcribed in Lao and then translated into English. Where possible, individual respondents were identified in the transcripts including verbatim quotes translated into English (some of which are included in this report). English versions of the transcripts were imported to NVivo software for analysis. The focus group questions were used as a principal coding framework, however thematic analysis was also conducted to identify overarching themes. Responses to focus group questions were compared across focus groups. Where possible, quantitative data such as rice production or input use were compiled from individual responses. [4:  Human ethics approvals were granted through the University of Melbourne for the research (no. 28600).] 


[bookmark: _Ref191655335]Table 1.  Details of focus groups with Laotian rice farmers

	Focus group code
	Date
	Location
	Number of participants
	Participant gender
	Rice production system type

	FG1
	3 December 2024
	Khor
	7
	Men
	GAP Ricea

	FG2
	4 December 2024
	Khor
	7
	Women
	GAP Ricea

	FG3
	4 December 2024
	Khaokad
	6
	Men
	Traditional /conventional

	FG4
	5 December 2024
	Phai
	7
	Women
	Traditional /conventional


a Good Agricultural Practices, which involve: limits to the amount of synthetic fertiliser that can be used; recording by farmers of water supply, soil preparation method and fertiliser application; and fertilizer application 25-30 days before harvesting (Kousonsavath pers. comm., 2024). Note: The GAP rice production system was officially certified in 2016, but has since stopped due to a lack of market (Kousonsavath pers. comm., 2024).
Focus group participants were asked questions about: their current rice production, impacts of inorganic and organic fertiliser on rice yield, challenges and opportunities for rice production, decision-making, who farmers speak with about rice production, inputs and outputs, new techniques or technologies, organic rice production, and other factors affecting rice production (see Appendix 1).

It should be noted that the social science research results provide rich, qualitative insights into rice production practices of a relatively small number of Laotian smallholder farmers. The focus group methodology was designed to illicit details on the motivations, resources, barriers and enablers of rice production of Laotian farmers in order to identify opportunities and constraints for supporting potential transitions to lower input systems. This approach is in contrast to a more extensive survey type approach (often designed as a ‘household survey’) in which standardised questions are posed to respondents (often as scales or metrics) and subsequently coded to produce quantiative results. While both approaches have their strengths and weaknesses, the research team chose to conduct focus groups as a methodology that would engage research participants in interactions with researchers and other farmers. This  approach revealed shared farmers’ concerns and experiences, allowed for clarification and probing questions, and enabled reseachers to develop themes and test assumptions in this early stage of the overall research project.

[bookmark: _Toc215410058]Results

The results of the four focus groups are presented in the following sections below according to the major themes.

[bookmark: _Toc215410059][bookmark: _Toc215410060]Rice production practices

Use of fertiliser

The use of fertiliser varies among different groups of rice farmers in the Champhone district of Savannakhet province. Khaokad rice growers who participated in this study reported a shift from organic to inorganic fertilisers, but with four still adding cow dung to their fields. They also reported that while chemical fertiliser 46:0:0 is considered expensive and used sparingly by some families, most farmers opt for 16:20:0 or 26:8:8 formulations. In contrast, FG1 farmers reported that they primarily rely on inorganic fertilisers, with only one or two also incorporating organic methods. FG2 farmers demonstrated a mixed approach, having used both cow dung and rice husk as organic options, but also employing inorganic fertilisers. Similarly, FG4 farmers utilise inorganic fertilisers, with at least one farmer applying cow and buffalo dung as well. 
[bookmark: _Toc215410061]
Use or avoidance of herbicides and weed management

The use of herbicides and weed management practices vary among rice farmers who participated in this study. All FG1 participants and one FG4 participant purchase herbicides from Vietnam, with application rates depending on the severity of weed infestation each year. For instance, one FG1 participant reported using 50 bags of herbicide for 5-6 hectares, while a FG4 participant used 3 sachets per hectare. Some farmers, including two from FG1 and one from FG4, mix herbicides with fertiliser before application. In contrast, FG3 participants generally avoid herbicides, with one stating, "We have never used herbicides because we grow rice for our consumption. We're afraid that it will be toxic in the rice we consume and not good for health." Alternative weed management strategies are also employed; transplanting rice reportedly results in fewer weed problems, reducing the need for herbicides. One FG4 participant only uses herbicides for direct seed and broadcast systems, while a FG3 farmer prepares the land to reduce weed growth. Notably, economic factors play a role in herbicide use, as one FG3 participant explained: "Sometimes, it also depends on the family's income. For example, for weeding, if the family doesn't have money to buy herbicide, they just let it be, even though they know there's a risk of losing the rice yield."

[bookmark: _Toc215410062]Use and impacts of planting/establishment and harvesting techniques 

Different rice farming techniques, particularly broadcasting and direct seeding, have varied impacts on labour, input costs, and weed management in Laos rice production. Farmers who participated in the focus groups reported that broadcasting generally reduces labour requirements, with one estimate suggesting it uses only about 1/30th of the labour compared to traditional/established methods. This labour reduction, along with direct seeding, contributes to overall lower input costs, a benefit emphasised particularly by FG1 farmers. However, the impact on fertiliser use of broadcasting is less clear-cut. While two FG2 farmers report using more synthetic fertiliser with broadcasting due to higher crop density, others claim their fertiliser use has remained unchanged. The introduction of new technologies like rice broadcasting machines and drones offers potential benefits but also presents challenges, including high initial costs and increased risk, as noted by farmers in FG1 and FG3. These varying experiences and attitudes towards new techniques highlight the complex and region-specific nature of agricultural innovation in rice production.

[bookmark: _Toc215410063]Impacts of low-input/organic rice production
[bookmark: _Toc215410064]
Impacts on household labour of low-input/organic rice production

From focus group discussion with Laotian rice farmers it is apparent that the adoption of low-input or organic rice production methods, particularly the avoidance of herbicides, significantly increases labour demands for weed management. They reported that this can lead to exhausting work, potential field abandonment, and economic challenges for farmers who struggle to afford or attract workers for the labour-intensive task of hand weeding.

Rice farmers, especially those from Khaokad, report a substantial increase in their own labour when avoiding the use of herbicides. Weeding was described by some focus group participants as exhausting work, with some farmers from FG2 stating that it can be impossible to keep on top of weed growth, occasionally leading to field abandonment. One farmer explained: “In some years, I have to abandon my rice field because the weed took control all the field, and I just need to trash both rice and weed all together.” (FG2)

The time required for hand weeding varies considerably, with estimates provided by focus group participants ranging from 10 days for half a rai (800 m²) to one month for a hectare (which is the equivalent of 2.4 days for one half rai), or even spanning the entire flowering period. This labour-intensive process poses economic challenges, as farmers from FG2 and FG4 indicated they cannot afford to pay workers enough for hand weeding, with one farmer suggesting that even a high wage of 500,000 kip per day might not attract workers for this task. “No, no one would do at this price, even 500,000 kip/day, I don’t know if anyone would take this weeding job.” (FG4)

In extreme cases, participants shared that overwhelming weed growth can result in the loss of both rice and weeds, forcing farmers to abandon their fields entirely. These factors collectively highlight the significance of labour and economic challenges faced by farmers adopting low-input or organic rice production methods.

[bookmark: _Toc215410065]Impacts on rice production and rice production methods of low-input/organic rice production

The adoption of organic or low-input rice farming significantly increases labour demands (as described above), leading to a number of other impacts on rice production including: reduced cultivation areas, earlier planting times, changes in family work dynamics, and innovative farming techniques. Focus group participants in this study noted that it has also impacted on yields and pest management, with farmers reporting mixed results on productivity when comparing organic and chemical-based methods.

One farmer from FG3 noted a substantial increase in labour needs when moving to organic rice production, stating, "When we changed to organic farming, we needed more labour than before." This shift has prompted some farmers to adjust their rice cultivation strategies. For instance, a farmer explained, "We reduced the area of rice production from 2 hectares to 1 hectare because we don't have enough labour." The labour-intensive nature of organic farming has also affected the timing of rice production activities. As one farmer shared, "We have to start [the planting season] earlier [to plant rice crops] than other farmers who use chemicals in order to control weeds." This early start to planting is crucial for effective weed management in the rice crops where chemical herbicides are not being used. Additionally, the increased labour demands associated with low-input/organic rice production can also lead to changes in family dynamics and work distribution in smallholder rice production systems. 

Despite these challenges of lower input rice production, some farmers have found innovative solutions. A farmer from FG4 described their approach: "I broadcast the rice seeds first, then I broadcast the organic fertiliser. After that, I use a tractor to plough them in together." This method aims to reduce labour requirements while maintaining organic practices. However, it's worth noting that this technique may not be suitable for all situations, as it could potentially damage the rice seeds during ploughing.

Farmers report mixed results regarding the impact of organic versus chemical fertilisers on rice yield, with some observing no difference when using organic fertilisers compared to inorganic ones. Some estimates of impacts on rice yield without the use of chemical fertiliser were provided across the focus groups. These ranged from: 100 per cent of harvest (FG2), 10-30 per cent of harvest (FG1), 20-30 per cent of harvest (FG2), or 30 bags (although unclear what usual yield is, FG4). 

Three focus group participants (FG2, FG3, FG4) reported no impact on rice yield from use of organic fertiliser including cow dung. One farmer reflected: “The organic fertilizer makes rice looking good (green) but they do not have many particles.” Four farmers (FG1, FG2, FG4) said they would get a lower rice yield if they did not use chemical fertiliser. Some farmers noted that the condition of rice plants is generally poorer quality when using organic fertiliser compared to chemical fertiliser (FG3).

FG2 farmers expected that if they used less fertiliser, along with less herbicide and weedicide, they would have more pests and weeds, and therefore a lower rice yield. One participant estimated an expected yield reduction of 30 per cent when applying organic rice production methods. Similarly, FG4 participants expected that if they could not use chemicals for rice production they would have a poor yield. All FG1 farmers stated that it would be ‘impossible’ to produce enough rice without herbicide or inorganic fertiliser. For example, one participant shared: “If prohibited to use herbicides and inorganic fertilizers in rice production, then [you are] do [ing] organic farming, [and] it is impossible due to rice production decreasing by about 70 per cent.” 

FG1 farmers reflected that they can produce rice without adding urea because, as one farmer noted: “…urea is only help booting the growth of the stem, make [ing] rice look greener and make [ing] overall rice grow bigger and faster than weeds”. In contrast, some farmers in FG3 reported that using organic fertiliser (cow dung) alongside fertiliser has increased yields compared to previous generations. One farmer explained: “Rice production in the past, not fertilizer application, therefore old generation had a lot of area but got very few yields. Today, the rice field divided to smaller plots but got more yields, this is because we use fertilizer and some households have animal they also added cow-dung into rice field that why they get more than before.” (FG3 participant).

Some farmers reported if they used sufficient organic fertiliser and other relevant practices, they expect a good rice yield (FG3). The Focus Group Facilitator asked: “Then do you think you will get lots of rice or not?” FG3 participant replied: “Yes, if we use lots of organic fertilizer and can practice all the process [expect similar yields as with conventional production].”

Higher yield with herbicide use was also reported by one FG1 farmer.
[bookmark: _Toc215410066]
Impacts on soil of low-input/organic rice production

While some farmers reported that organic fertiliser use improved the soil by lowering the density (FG4), three FG3 farmers noted that they had stopped using organic fertiliser because it can make the soil soft. One farmer said this was a problem because they have to pull the tractors out of the soil while ploughing: “if we used it [organic fertiliser] 3 years continuously it would affect on our water barrier in the rice field (Khan na) can be broke easily. But the rice plants is not good as using chemical fertilizer.” (FG3)

According to one FG4 farmer, their use of organic fertiliser use has reduced the amount of chemical fertiliser they need to use however both are still required to maintain yield. 

[bookmark: _Toc215410067]Factors affecting rice production 
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Household decision making and gender 

Gender roles in rice farming decision-making are likely to vary across different communities. In the focus group discussions, participants from Khaokad and Khor reported that men, who are typically the heads of farm households, make most decisions, including input purchases and usage, as women often don't work in the fields. One farmer noted: “We don't need to ask the women because they stay at home. They don't go out to the fields. Only the men work. If we use transplanting system and women use to pull the seedling, that we use to ask the women, but it we use broadcasting technique, women never come close to.” (FG3)

However, when women do participate in fieldwork, they contribute to decision-making about rice production. This dynamic is exemplified by a quote from FG3, highlighting that women's involvement depends on the farming technique used. Contrastingly, in FG2 and some cases in FG4, decisions result from discussions between husbands and wives. Interestingly, most women in the FG4 focus group reported being the primary decision-makers, with their husbands typically following their plans. These decisions encompass various aspects of farm management, including rice sales, fertiliser purchases, and crop planning based on soil types. One woman farmer noted: “Yes, most of the time I will plan [for the rice production] and ask my husband to follow what I planned.” (FG4)

The division of labour within the rice farming households was reported in some of the focus group discussions. Women in FG4 take on planning responsibilities, deciding what to grow and buy, as well as supporting roles such as supplying seedling bundles to hired labour for transplanting, cooking for workers, and participating in broadcasting when that method is used. In FG2, women are also involved in broadcasting. One woman from FG4 mentioned engaging in hand harvesting. Men however typically handle tasks such as soil preparation, as reported in both FG2 and FG4. Additionally, men are responsible for purchasing inputs according to focus group participants from FG2. This distribution of tasks suggests a complementary but gendered approach to farm management, with women often involved in planning and supportive roles while men focus on field preparation and resource acquisition.

Some post rice-harvest activities were also noted by focus group participants[footnoteRef:5] and these are listed below: [5:  This question about post-harvest activities was not posed to the Khor focus group.
] 

· Leaving fields [fallow] (FG3), plough field and leave it (mentioned in FG1),
· Sometimes letting cattle or buffalo graze on rice straw (FG2, FG3 mentioned in FG1),
· Some people grow vegetables along with rice crops (FG3),
· Undertaking dry season rice production (FG2),
· Planting and harvesting cassava, producing chili (FG4).

Social learning in rice production

Farmers' knowledge acquisition and learning processes for rice cultivation are diverse and multifaceted. Farmers in various communities, such as Khaokad, Khor, and Phai, rely on a combination of intergenerational knowledge, peer learning, and personal experimentation to improve their farming practices.

For fertiliser use, FG3 farmers have learnt from their parents, neighbours, observing others, agriculture extension officers and traders. Traders are usually the only people who come to give advice (FG3). “We haven't gone to learn about fertilizer application. We only learned from our parents. Mostly, we do it based on experience and by watching others.” (FG3)

When they have problems with rice production, farmers will consult with family (FG3, FG4), ask friends (FG3, FG4), speak to their neighbour (FG2, FG4) or others who product rice (FG4). FG3 farmers discuss rice varieties with other farmers to discuss which varieties give the best yield. FG1 farmers have discussed rice production and exchanged rice varieties with farmers in neighbouring villages.

Farmers learn about new techniques or technology from YouTube (FG1, GG2 and FG4), Facebook (FG1), demonstration by a drone company (FG1) or neighbours (FG4). Farmers have not travelled to learn about new rice production techniques (FG2) or fertiliser use (FG3). Only the village chief travels to learn about new rice production techniques and share their new knowledge with farmers (FG2). 

Farmers also learn from their own experience and experiments by adjusting their practices each season (FG4, all FG1 farmers), testing advice from neighbours about rice varieties (FG3), trying out what other farmers do (FG2), from own experience in general (FG2), with fertiliser use (FG3) and with sowing rice (FG3). Where the techniques used did not give a good result as the following reflections by focus group members elaborate: “Then I would change [rice production] techniques, for example if I got less rice because of less fertilizer applied then I would increase fertilizer in the following year.” (FG2) and “We consult with other farmers such as which rice variety gives more yield and if some neighbours suggest the good variety, we use to test it.” (FG3)

FG2 participants stated that observing other farmers is important for their learning. One participant had asked their village chief about rice production, who suggested they design an experiment to test a new approach they were considering. One person shared an experience of such experimentation as a process of learning and improving practices: “At the beginning I was not sure about this [rice production technique] technique, so I invested 6 bags of rice seed, and hired 1 labourer plus 2 family labourers. ... However, I got only 4 bags (yield) of rice in return, it was not good, but I have not given up on that. In the next year I tried broadcasting again, … and for this time I got more than 70 bags of rice. In the first year when I got 4 bags of rice, I saw the rice turn red [the red may imply the colour of weeds that we have seen when we visited the rice field in August] but I didn’t pay attention to that. Then I kept trying broadcasting because I have seen other success. After the year that I got more than 70 bags, I never used transplanting again, now I used both broadcast and direct seed.” (Participant C, FG3)

Some experiences of participation in formal training were shared by focus group participants. Training from a Climate Smart Agriculture project was provided to all FG1 participants on how to make compost, ‘effective microorganisms’ and fermented straw. FG4 participants have never attended training about rice production because it’s mostly the men who attend (FG4). FG3 participants have not received training related to fertiliser use. They would like training about different approaches e.g. intercropping with mung beans.

[bookmark: _Toc215410069]Challenges of low-input rice production 
[bookmark: _Toc215410070]
The transition to low-input or organic rice production methods can mean significant challenges for farming practices, particularly in labour demands and yield outcomes. Laotian rice farmers, especially those from Khaokad, report a substantial increase in labour requirements when avoiding herbicides. Key challenges reported in the focus groups were: accessibility of organic fertilisers; pest and disease management; and labour requirements.
[bookmark: _Toc215410071]
Access to organic fertilisers

Three FG3 participants reported they do not have enough cow dung to fertilise their fields. One farmer contributed: “The problem is that each household has 2-3 cows only, the cow-dung is not enough.”

Organic fertiliser is no longer sold at/near Phai village, so the farmers stopped using it. FG3 farmers are not sure how to get organic fertiliser, or it has a high price.
[bookmark: _Toc215410072]
Pest and disease management

Rice production faces numerous challenges, including pests and diseases that vary annually in impact. Specific issues include root rot, blight, and blast in FG3; stem borer, gall midge, thrips, and rice blast in FG1; and bacterial leaf blight in FG2. Environmental factors such as drought, variable rainfall, and flooding also affect rice yields, particularly in Khor, with the uncertainty of weather forecasts exacerbating the problem in Khaokad. Post-harvest difficulties arise from insufficient water for vegetable cultivation. 
[bookmark: _Toc215410073]
Labour requirements

Weed management emerges as a critical challenge in low-input/organic rice production systems. As noted above, farmers describe weeding as exhausting work, with some from FG2 stating it can be impossible to keep up with weed growth. The time required for hand weeding varies considerably, ranging from 10 days for a small plot to an entire month for a hectare In extreme cases. Overwhelming weed growth can force farmers to abandon their fields entirely.

These labour-intensive practices have prompted changes in family dynamics and work distribution. Some farmers reported planting earlier in the growing season than those using chemical methods, while others have reduced their cultivation area due to labour constraints. Innovative solutions have emerged, such as a farmer from FG4 who developed a method of broadcasting seeds and organic fertiliser before ploughing to reduce labour requirements.

Rice farmers employ various methods for harvesting and planting their crops, balancing traditional/established techniques with contemporary approaches based on labour availability, soil conditions, and economic factors. For harvesting, farmers in FG3 prefer manual methods when family labour is available, using either hand harvesting or grass cutters. However, when faced with labour shortages, they turn to machine harvesting. This mechanised approach, while efficient, comes with its own set of challenges. Farmers report issues such as lack of proper drying facilities for machine-harvested rice, unwanted mixing of rice varieties, and potential contamination.

The cost of hired labour for harvesting is significant, with farmers in FG1 and FG4 reporting a daily rate of 150,000 kip per person. This expense likely influences the decision to use family labour or machines when available.

Planting methods vary, with transplanting and broadcasting being the primary techniques. Transplanting is also labour-intensive, requiring at least 30 labourers per hectare, including preparation time, according to focus group participants. The transplant method faces increasing challenges due to labour shortages, as noted by a FG3 farmer who observed that many potential workers have migrated for work abroad: “I see that traditional [conventional and well established] farming (transplanting) has higher costs, high labour costs, and it's difficult to find labour. Most people go to work abroad.” (Participant C, FG3)

Broadcasting, while less labour-intensive, is not suitable for all rice farming contexts (Table 2). Soil type and condition play crucial roles in determining the most suitable planting method. For instance, a FG3 farmer noted that clay soils in parts of their land make direct seeding difficult, making broadcasting more appropriate for those areas: “In some parts of my land is clay and it is hard to use the direct seed method, so broadcasting is more appropriate.” (Participant C, FG3)

Table 2. Number of focus group farmers using different rice establishment techniques (it should be noted that some farmers use multiple techniques)

	Focus Group
	Broadcasting (BC)
	Direct seeding
	Transplanting
	Unsure
	Total participants

	FG1
	?
	
	
	
	7

	FG2
	1
	
	
	
	7

	FG3
	5
	2
	1
	1
	7

	FG4
	3
	1
	2
	2
	6



[bookmark: _Toc215410074]Awareness and reflections on low-input/organic rice production

Awareness and understanding of sustainable rice production practices, including use of organic inputs and techniques, appears to vary among Laotian rice farmers. For example, it appears that none of the FG2, FG3 or FG4 participants were familiar with the term ‘sustainable rice production’ and its meaning. At least one grower from FG2 was familiar with ‘organic’ rice production, but none from FG4 were. 

A participant from FG2 knew of someone who had a much lower yield from land under an organic rice production system than traditional system (20 bags of rice vs 40-50/50-70 bags). A participant noted: “He [the farmer referred to] just wanted to try and never do it again.”

FG2 participants reflected they would be happy to use organic techniques if they were as productive as their current techniques. One person also noted their preference to eat organic rice: “I would want to adopt it as I want to eat organic rice as well”.

A FG4 farmer suggested that the government could/should supply organic fertiliser to encourage organic rice production. They wondered: “Will they supply us the organic fertilizer?” (FG4). 

One participant from Khor village knew of a rice-bean mixed farming technique, indicating an awareness of alternative farming methods.
[bookmark: _Toc215410075]
Government programs related to rice production

Past government programs aimed at rice production that focus group farmers mentioned were: a one-year project promoting a particular rice variety (FG4); a government project where farmers could sell their rice back to the government (FG2); and extension officers providing advice on fertiliser use (FG3). 

Some focus group participants reported that past government programs did not influence their rice production (FG1), or that farmers stopped growing it or did not grow the promoted rice variety because it was not good for consumption (FG4). Another farmer stated that they would not be influenced by government projects in the future: “I used to be fool(ed) by the government project, it was a project that promote rice seed production and sell back to the project. However, at the end of the project nobody showed up to buy the rice. I have had enough with the government project.” (FG2 participant)

However, a FG1 farmer suggested that there was opportunity to work with the government: “If the government or local authority has a clear the policy or the market for rice, for example to promote rice for the export we would do with them.”

As noted above, other programs in which farmers had participated include a Climate Smart Agriculture project training on how to make compost, effective micro-organisms and fermented straw (FG1).

[bookmark: _Toc215410076]Discussion 

Laotian rice farmers are adapting their harvesting and planting practices in response to labour availability, soil and climatic conditions, and economic pressures. While traditional/established methods like hand harvesting and transplanting are still used, there is a noticeable shift towards more mechanised and labour-efficient techniques like machine harvesting and seed broadcasting. However, these contemporary methods come with challenges, requiring farmers to carefully balance efficiency, cost, and rice quality in their decision-making, in the face of changing household labour dynamics in particular.

This research has reported on insights and experiences of Laotian rice farmers from one rice production region as a scoping exercise to understand the potential impacts, challenges and opportunities of shifting to low-input/organic rice production systems. Here we discuss some of the key social dimensions of changing rice production systems in Laos from this study and suggest some areas of further research.

[bookmark: _Toc215410077]Changing rice production practices

It is evident from our research that rice production practices in Lao appear to be changing with generally more broadcast planting and the majority of rice farmers using broadcast establishment for their crops. The shift to broadcasting is due to various internal and external factors such as workforce dynamics and efficiencies in establishment. However, these changes to establishment method have further implications for rice farming production. With an increased use of broadcast seeding, a higher density of rice crop can be achieved. This usually promotes increased fertiliser use, which results in often greater weed establishment and the need for increased herbicide use. This move towards intensification in rice production in Laos has been observed by others and its relationship with labour migration has been explored (Manivong et al., 2014).

We found from this study that there is a range of different approaches to fertiliser use amongst Laotian rice farmers. The data on specific rates and types of fertiliser use is however limited from the focus group discussions and this warrants further, more detailed investigation. There appears to be mixed approaches by farmers who are combining organic and inorganic methods for fertilising their rice crops, including variations in fertiliser types and application rates. Organic fertiliser is used by some farmers to augment inorganic fertiliser impacts on rice production. However, without inorganic fertiliser, it appears rice production would fall significantly. Similarly, without herbicide and pesticide use, rice production would be negatively impacted, according to many focus group participants.
[bookmark: _Toc215410078]
Impacts of low-input/organic rice production

The main impacts of low-input/organic rice production as reported in the focus groups with Laotian farmers appear to be related to labour in the farm enterprise and the rice production methods and techniques that farmers use. It appears that adoption of low-input or organic rice production methods significantly increases labour demands, especially for weed management. Farmers reported that avoiding herbicides leads to exhausting work and economic challenges related to sourcing additional labour. The time required for hand weeding varies considerably, ranging from 10 days to a month per hectare, and farmers struggle to afford or attract workers for this labour-intensive task. These challenges have led in some cases to reduced rice cultivation areas, earlier planting times, changes in family work dynamics, and the development of innovative farming techniques.

The overall impact on rice yields and pest management of a shift to organic rice production varied among farmers participating in this study. Some reported no difference in yield when using organic fertilisers compared to inorganic ones, while others expect yield reductions of 10-30 per cent or more without chemical inputs. Farmers from the different focus groups had conflicting experiences, with some stating it was impossible to produce enough rice without herbicides or inorganic fertilisers, while others report increased yields using organic methods. The condition of rice plants is generally perceived as poorer quality by these farmers when using organic fertiliser compared to chemical fertiliser. However, some focus group participants believe that with sufficient organic fertiliser and proper practices, they can achieve good rice yields comparable to conventional production methods. 

There are varied household structures and rice farming systems represented in the focus groups in this study. This diversity has implications for any impacts of changes in inputs to rice production based on social, economic and/or biophysical (e.g. climate and soil) factors because there will be different impacts and responses across farms. This warrants further investigation to understand impacts more generally for Laotian smallholder rice systems.
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Key social dimensions of farm decision making and rice production practices

In this study, Laotian rice farmers shared their insights of rice production with an emphasis on their actual and expected or potential experiences with a shift to low-input/organic rice production. The analysis of focus group discussions with farmers identified some key social dynamics influencing farm decision making related to rice production which are discussed here. It should be noted that these findings are based on a limited number of responses and are not to be interpreted as representative of all Laotian smallholder rice production.

It is evident that the actual and/or potential adoption of low-input or organic rice production methods presents both challenges and opportunities for Laotian rice farmers. The ability for Laotian farmers to change their practices, for example to low-input/organic rice production, is related to their overall adaptive capacity and resilience. Farmer adaptive capacity refers to the ability of farmers and farming households to anticipate, respond to, cope with, and recover from stresses and shocks by changing their practices through processes of learning, innovation and maintaining and building resilience (Nettle et al., 2014). From the limited data set generated in this research it appears that smallholder rice farmers are adapting to stressors such as changing household labour dynamics, as evidenced by the suggested relatively fast change by farmers to the practice of broadcasting. For example, focus group participants in FG2 reported that the rice planting technique of broadcasting began being used 5-6 years ago, but has been quite widely practiced in the last 2-3 years. It also appears that some Laotian rice farmers have reduced their planting areas or adjusted planting times to manage the labour-intensive nature of organic farming. However the impacts of such adaptive techniques on social and household wellbeing and livelihoods has not been explored here and others have noted that adaptive capacity of smallholder farmers in South and Southeast Asia is characterised by numerous constraints (Brown et al., 2019).

Farm household decision-making about rice production practices in Laos is shaped by the interaction of gendered labour dynamics, local institutions and governance arrangements for agriculture, changing livelihood opportunities and available resources. In terms of key social assets, resources and processes, this study has highlighted some gaps and opportunities for enabling or enhancing adaptive capacity for changing rice production.

The provision of extension support by government and other entities to Laotian rice farmers appears to be fragmented and limited. From the experiences of focus group participants there appears to be minimal support from the Laos government or training opportunities provided to farmers. Research on extension and advisory systems emphasises the key role of innovation brokers such as government or commercial extension professionals in supporting practice change and farm decision making worldwide (Klerkx & Leeuwis, 2008; Schut et al., 2015). Focus group participants reported that they are sourcing much of the information they are using to support decision making from social media and peer networks. There is an opportunity for government and other extension providers to capitalise on farmers’ information seeking and demand for learning through structured and targeted training programs for rice farmers. Participants in this study registered a tentative interest in engaging more with government, though government influence and impact appears to be currently limited, in part due to mistrust of farmers. Manivong et al. (2014) have observed that extension methods in the Laotian rice sector have relied heavily on top-down technology transfer, with limited use of participatory and experiential learning approaches.

Studies of lowland rice farming in Laos indicate that gender roles influence production choices including use of new practices and technologies (Larson et al., 2020). Women and men have different roles and responsibilities in the farming enterprise including risk perceptions, and different priorities for subsistence (household) and market-oriented practices (Moglia et al. 2020). From this study it appears that diversifying from conventional rice production and/or shifting to low-input/organic methods may impact the division of labour in farming households. This may have implications for the design and provision of extension and advisory support for transitions based on learning needs and preferences of household members.

Customary land tenure systems in Laos also have an important influence on rice production and are embedded in historical, institutional and cultural systems. Farm management decisions about investing in new or adapted current rice production practices—such as irrigation and harvesting technologies and crop selection—are influenced by economic and labour factors, by financial and land tenure security, as well as authority of village leaders who mediate local rules for farming (Suhardiman et al., 2023). The results of the focus groups in this study suggest that farm management is influenced by social learning processes whereby Laotian smallholder rice farmers routinely rely on kin networks, neighbours, and professional peers rather than on formal agricultural advisory and extension support to evaluate and/or implement new practices. Alexander et al. (2018) have observed how Laotian rice farming practice adoption patterns tend to reflect community norms and shared risk management strategies (for example in relation to crop choice, enterprise mix, market access and input use).

Farmers’ adaptive capacity is also enabled by experimenting with their own practices. From this study it appears that Laotian rice farmers are learning through experimentation by trialling new establishment and harvesting techniques and altering their use of inputs based on costs of production such as price of inputs and labour. 

Due to both rural-urban migration and out-migration to bordering countries such as Thailand, Laotian rice farmers can find it challenging to source labour to carry out labour-intensive tasks like transplanting, weeding, and harvesting. Household members are likely to migrate abroad to work thus reducing available household labour and prompting shifts toward mechanisation or less labour-intensive crops (Manivong, 2014). These broader social dynamics at the level of both households and regions are important influences on the kinds of constraints and opportunities that Laotian rice farmers face. At the level of rice farming households, these dynamics influence trade-offs between cash income, rice self-sufficiency, and social and emotional well-being. It is critical also to acknowledge the cultural importance of sticky rice in Laos and the ongoing imperative of securing household nutritional needs (Manivong & Cramb, 2020).

[bookmark: _Toc215410080]Potential future research

Assessing the adaptive capacity of Laotian rice farmers using participatory techniques based on the Sustainable Livelihoods Analysis (SLA) framework (Scoones, 2015) would provide insight into the likely impacts, benefits and costs of transitioning to low-input/organic rice production systems. While this was beyond the scope of this research, an investigation of the five capitals or assets/resources of adaptive capacity (Tambe, 2022) - financial, social, physical, natural and human capital - would result in a detailed analysis of the trade-offs, opportunities, constraints and enablers of transitioning rice production systems. This could be applied to real case study farms.

Understanding the knowledge and learning systems of Laotian rice farmers would enable a strategic co-design of interventions to support the adaptive capacity of rice farming households. This could be achieved by first applying the microAKIS [Agricultural Knowledge and Innovation Systems] concept (Madureira et al., 2022) from international farming systems research to identify the networks and sources of information flow that farmers currently experience and, second, by applying the ‘best fit’ framework (Birner et al., 2009) to understand the Laotian rice production AKIS. This combined analysis would identify key gaps in extension service provision to rice farmers along with opportunities for extension providers to co-design and trial new and adapted extension services to farmers. A series of current and new extension interventions could then be evaluated and implemented to produce new best practice and knowledge on how to best support Laotian farmers to transition towards low-input/organic systems.
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Conclusion

Laotian rice farmers are adapting their practices in response to labour constraints, climatic and soil conditions, and economic pressures. Traditional methods like hand harvesting and transplanting remain in use, but there appears to be a shift toward labour-efficient approaches such as machine harvesting and broadcast planting. These changes influence crop management, including fertiliser and herbicide use, and reflect broader trends of intensification. Farmers are actively balancing efficiency, cost, and rice quality while responding to evolving household labour dynamics, such as labour migration. It is evident that rice production decisions in Laos reflect a complex balancing of social obligations, customary rules, household capabilities, and shifting economic landscapes.

Adoption of low-input or organic rice production presents both opportunities and challenges. Organic methods reduce chemical inputs but increase labour demands, particularly for weed management, and may affect yields and rice quality. Farmers experiment with combined fertiliser strategies, adjust planting areas, and rely on social networks for learning and decision-making, as formal extension support is limited. Broader social factors, including gender roles, land tenure, migration, and market pressures, shape farm decisions and household well-being. Supporting farmers’ adaptive capacity through targeted extension and training has the potential to support the resilience of rice production in Laos.
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[bookmark: _Ref192257791][bookmark: _Ref192257671][bookmark: _Toc215410082]Appendix A. Focus group questions for smallholder rice farmers, Laos (English version)

1. Has this year been a typical year for rice growing? Or has it been different or unusual in any way? (Why/why not) 
a. How do yields vary year to year when inorganic fertiliser is used? 
i. Over the last 10 years what has been the highest yield achieved with the typical amount of fertiliser applied (how many times did it occur – once, twice etc) 
b. How do yields vary year to year when organic fertiliser is used 
i. Over the last 10 years what has been the highest yield achieved with the typical amount of organic fertiliser (or equivalent) applied (how many times did it occur – once, twice etc) 
c. In a typical year, 
i. what are the likely yields if inorganic fertiliser is used? 
ii. What are the likely yields if inorganic fertiliser is not used? 
2. What are the main challenges and opportunities with rice production in this region, for your farm?  
a. What are the main environmental influences on rice production?  topography, temperature, rainfall, soil. 
b. How does weather influence rice production. 
c. How does access to and cost of labour influence how rice is produced-please explain why. 
d. How does access to finance influence how rice is produced-please explain. 
e. How does fertilizer costs influence how rice is produced? 
3. Who makes the decisions about rice production on your farm? 
4. Who else do you talk to when you are making decisions about your rice production? (e.g. other farmers? input suppliers? Others?) 

We would know like to ask you about the inputs and outputs in a wet season rice production system 
Lets discuss nutrients applied to a wet season rice crop.

Fertilizer: 
· Do you use inorganic fertiliser? Why or Why not? 
· If you use inorganic fertiliser, what is the typical amount of inorganic fertiliser applied to a rice crop and why? Does this vary? 
· How did your use of inorganic fertiliser change with the high prices of inorganic fertiliser in the last couple of years? 
· What other nutrients (i.e. animal manure, organic fertiliser etc) do you apply to your rice crop and on the other crops? How much of these do you apply over a typical production year? 

Weeds/herbicides: Now, lets talk about weeds 
· How do you control weeds in a rice production crop? Why? 
i. Do you use herbicides in rice production?
ii. If yes, how much is applied annually and how much can it vary from year to year. 
· If you don’t use herbicides, how do you manage weeds? If weeds are managed using labour, how many labour days are required over a production year to manage weeds? 

Labour: 
5. Now, let talk about labour 
· For a rice production system that establishes rice using transplanting-how many days of family labour is used to produced rice, and how many of non-family labour (paid labour) is used? 

New techniques/technologies:
6. Firstly, what does sustainable rice production mean to you? 
7. How do you learn about new practices or technologies that might support you in your rice production? (if there is one? What are some examples of these practices of technologies??)
8. Do you know of new practices or technologies that are involved in lower input/sustainable rice production? Please discuss 
9. Are there other technologies or approaches that you are looking at using in the near future? Why? (contract harvesting? IPM? Green manure? Aquaculture?) 
10. Are there technologies or practices that you would like to be using but are not able to? What is preventing you from accessing or using them? 
11. If you adopted new practices such as using bio-fertilisers or fish farming, or a green manure (such as mung beans) how would your farm business need to change? 
· What inputs would need to change? 
· Do you expect that rice yield would change? How do you expect rice yield to change – more or less (from what to what)? 
· How would your management of your farm business need to change? 
· How would it change the other activities on the farm business? 

Low-input/organic rice production: 
12. If you decided to change to organic rice production, how would your rice production system change-please discuss (possible prompts), what kind of support from the government to assist you accomplished the goal of becoming organic rice producers. 
· Change method of establishment-change from DS to TP so as to control weeds, 
· How would likely yields change,
· Would you use organic fertiliser, 
· Do you know the rice yield response to organic fertilizer-does this mater, how would you find this out. 

Other factors that could affect your rice production: 
13. What if the government is encouraging you to use less nitrogen fertiliser, and/or less herbicides for rice production in this province/area? How might these caused challenges for you and how these can be addressed? 
14. What training or educational activities have you been a part of that relate to your rice production enterprise? 
15. Who do you contact when you want to solve a problem or learn about a new farming technique or technology? 
16. What are your most important sources of information or support? (e.g. Government officers? Farming groups? Supply companies? Others?) Why? 
17. Does what happened last season influence what happens this season? 
18. How does government policy and/or incentives influence how rice is produced? 
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