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1. Introduction
1.1. Agricultural production in the Vietnamese Mekong River Delta (VMRD)

Agricultural production is the main source of income for more than 2.0x107 residents living in the VMRD, where
two-thirds of the area (more than 2.50x10° hm?) is dedicated to agricultural production, with rice as the principal
commodity (GSO, 2021). In recent decades, agricultural production has increased significantly as a result of
agricultural intensification, particularly the widespread adoption of three rice crops annually (‘triple-rice’).
However, the adverse impacts of climate change and salinization have reduced triple-rice productivity in vulnerable
areas, particularly during the dry season, when saline intrusion and drought are most prominent, and the problem is
forecasted to worsen in the future (Jiang et al., 2019; Kaveney et al., 2023).

In addition to the biophysical impacts of climate change and agricultural intensification, socioeconomic factors
are prompting farmers in the VMRD to diversify their farming options and household livelihoods more generally.
Low rice profitability is driving some farmers towards higher value crops (Thanh et al., 2021). Labour shortages
are becoming more acute for agriculture in the region as a result of migration and changing career aspirations,
particularly among younger people (Tran, 2019; Duyen et al., 2021), and market opportunities are also changing
with greater emphasis on exports, certified produce, and value-addition (World Bank Group, 2015).

In response, the Government of Vietnam (GoV) advocates climate change adaptation in the form of sustainable
and climate resilient farm management practices, as illustrated in Resolution 120 and the Agricultural Restructuring
Plan (GoV, 2021). These national strategies encourage ‘transformative adaptation’, changing from a ‘triple-rice’
monoculture to the production of other annual crops, such as vegetables and fruits, either as a dry-season rotation
with rice or as a year-round alternative. A recent national strategy advocated for the transformation of over 8.50x10*
hm? of less productive rice growing land to the production of other annual crops, perennial crops, and integrated
rice and aquaculture (MARD, 2023). Value chains for alternative crops are likely to be relatively poorly understood
and underdeveloped in relation to dominant crops in different agricultural systems, posing significant challenges for
upscaling (Kaveney et al., 2023; Weituschat et al., 2023). Analysis of farmer needs and perceptions about market
engagement can improve production and marketing of alternative or novel crops, potentially benefiting farmers and
other value chain actors by identifying and facilitating opportunities for income growth and for value chain
development (Kaplinsky and Morris, 2001). There were limited examples of value chain mapping for alternative
(non-rice) crops in the VMRD (Huong et al., 2013a; Yang et al., 2022).

Adaptation constraints make it more difficult to plan and implement adaptation actions (Klein et al., 2014). In
the VMRD, farmers moving away from rice production need to manage at least two new challenges. The first is to
establish a resilient production system for alternative crops, generating acceptable yields while achieving economic
viability and balancing production costs (e.g., agronomic inputs and credit), resource availability (e.g., labour and
migration, irrigation, and infrastructure), and risk profile (e.g., crop losses and price fluctuations). The second is to
establish profitable relationships with value chain actors for alternative crops (Poole, 2017), especially where
farmers have primarily or solely relied on rice markets, meaning that their existing relationships are likely to be
most relevant to this crop. Where smallholder farmers predominate, these challenges are amplified since they may
lack the scale and resources to adapt effectively (Neil et al., 2008).

Adaptation opportunities make it easier to plan and implement actions (Klein et al., 2014). The process of farming
adaptation and regional upscaling is made possible by existing and emerging market opportunities, including
demand for alternative crops or products, demand for quality assurance programmes (such as good agricultural
practice (GAP)), and effective stakeholder engagement, financial support, and appropriate planning policies.
Adaptation is also enabled by technical factors, including knowledge and skills in using existing resources and
machinery, effective extension services, and suitable storage and transport infrastructure (Huong et al., 2013a;
Global GAP, 2023).

1.2. Transformative adaptation and innovation

Ideally, a comprehensive adaptive response would include both adaptation and mitigation. However, for most
smallholder farmers whose livelihoods are already being affected by climate change, adaptation is the more urgent
option (IFAD, 2008). Adaptation responses to significant challenges can occur at a range of spatial and temporal
scales, and various models have been developed to describe potential responses from incremental to transformative
adaptation and innovation (Brown et al., 2015; Thanh et al., 2021; Weituschat et al., 2023).

Incremental adaptation to climate change involves relatively minor modifications to the farming system, for
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example, changing the cropping calendar or the timing and frequency of input use, or adopting stress-tolerant
varieties of existing crops (Datta et al., 2022). For rice farmers in the VMRD, incremental adaptations have included
growing salt- or dry-tolerant rice varieties, altering the cropping calendar, changing from triple-rice to double-rice
production (with a fallow period), or introducing a diverse rotation system (Nguyen et al., 2020; Paik et al., 2020).

However, transformative adaptation may instead be a necessary response to the major impacts of climate change
(Kates et al., 2012; Fedele et al., 2019). Transformative adaptation involves substantial and fundamental farm
system changes, such as producing a new crop or commodity, alternative land uses, changes in labour sources, and
new farming locations. Each of these responses may help mitigate socioeconomic and environmental vulnerabilities
to climate change (Fedele et al., 2019; Datta et al., 2022). Asia is particularly vulnerable to climate change impacts,
including weather extremes, sea level rise, and erratic rainfall. These climatic risks and uneven economic
development among rural communities and vulnerable smallholder farmers suggest that transformative adaptation
will become increasingly common (Le et al., 2024).

Common drivers influencing innovation in cropping transformation include a range of economic, marketing,
human resources, and bio-physical factors. Economic factors may include limited access to credit and financial
instruments (e.g., contracts and insurance) (Linh et al., 2019; Mushtaq et al., 2020), while marketing factors can
include on-going and stable market demand, value-addition, better vertical coordination, and product certification
(Khong, 2022; Le et al., 2024). Access to a reliable labour supply and support from private and public sector
agencies are an important aspect of human resources for crop transformation, and technical training and input
provision are key elements of agronomic capacity building for adopting alternative crops (Huong et al., 2013b;
World Bank Group, 2016).

Effective adaptation (either incremental or transformative) requires continued improvement in rural community
adaptive capacity, to overcome adaptation constraints and to make the most of opportunities to adapt (Vermeulen et
al., 2018). Options to enhance adaptive capacity in rural communities in the VMRD currently include production
and marketing training and technical assistance, facilitation of value chain linkages, financial support, and the
provision of supporting public infrastructure (World Bank Group, 2016; Phuong et al., 2018; NESC, 2021). Some
work has been carried out on adaptation in the Vietnamese Red River Delta (Huong et al., 2013a, b), however, this
region features markedly different weather conditions and crop seasonality to the VMRD. It is therefore important
to identify relevant constraints and opportunities that smallholder farmers in the VMRD must address when
contemplating a transformative adaptation towards growing an alternative (non-rice) crop, and their capacity to
engage effectively with markets for these crops (Ackerl et al., 2023; Kaveney et al., 2023).

1.3. Research questions

We sought to identify and analyse relevant constraints and opportunities for smallholder farmers seeking to
innovate their farming system through transformative adaptation from rice to alternative crops. Documenting farmer
experiences and perceptions about engagement in alternative crop value chains can contribute to the development
of production and marketing of alternative crops. We adopted a case study approach focusing on two crops with
different value chain structures for shifting from year-round production of rice to year-round production of baby
corn (Zea mays L.) in An Giang Province, Vietnam, and honeydew melon (Cucumis melo L.) in Hau Giang Province,
Vietnam. The specific research aims were to: (1) identify relevant constraints and opportunities for smallholder
farmers, which influence the production and marketing of these two alternative crops and farmer capacity to engage
effectively in these value chains; and (2) compare and contextualise these constraints and opportunities to facilitate
the development and upscaling of sustainable value chains for alternative crops.

2. Materials and methods
2.1. Case study regions

An Giang and Hau Giang provinces, Vietnam, are prominent contributors to agriculture in the VMRD, with more
than 80% of their total area allocated to agricultural production. An Giang is an upstream province, whereas Hau
Giang is located centrally in the VMRD. Both provinces rely heavily on rice production, with An Giang being the
most significant rice producing province in the VMRD since the 19" century (MARD, 2016a, b). Despite their
different biogeographic locations, climate change-mediated extreme weather events threaten rice production in both
provinces (Brown et al., 2018; Jiang et al., 2019) as do various demographic and market-based changes (Demont
and Rutsaert, 2017; Ba et al., 2019; Khong, 2022).
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In line with Resolution 120 and the Agricultural Restructuring Plan, agriculture in these two provinces has
undergone significant transformation in response to climate change and socioeconomic pressures, to improve sector
sustainability and profitability through diversification. In areas where rice yields have been found to decline, it has
become more common for farmers to grow alternative crops, including baby corn in An Giang and honeydew melon
in Hau Giang. During 2021-2025, a target was established to transform a total of nearly 2.00x10* hm? of rice
production to alternative crops (e.g., baby corn) in An Giang (An Giang People’s Committee, 2021). In Hau Giang,
plans were made to transform more than 0.24x10° hm? of rice production to alternative crops (e.g., honeydew
melon) in 2023 (Hau Giang DARD, 2023). Changing to year-round production of baby corn and honeydew melon
can therefore be considered transformative adaptations, which are supported and encouraged by government
strategies and offer potential benefits including improved profitability over rice farming and suitability to local
conditions under a changing climate.

Honeydew melon was a relatively recent alternative crop, while baby corn has been produced on a wider scale
for about two decades, commonly under contract farming arrangements. These crop production systems were
selected as case studies for this study as previous informal discussions with local stakeholders suggested that they
differed in terms of production system and value chain characteristics, while we also focused on different geographic
locations for each case study crop. Previous discussions also indicated that they were the main alternative crops in
the two study areas, though there was no detailed information available on number of growers or planted area at the
time of writing.

2.2. Data collection

To address our research questions, we used a qualitative research approach to elicit the experiences and
perceptions of farmers and other stakeholders in two case study value chains in the VMRD. Based on the themes
identified in the literature relating to economic, marketing, human resources, and bio-physical factors, we developed
research questions for discussions with farmers and other value chain actors to document their experiences of
producing and selling in emerging non-rice value chains, including problems encountered (constraints) and
possibilities for improvement to benefit farmers, rural communities, traders, buyers, and consumers (opportunities).
The value chain characterisation focused on describing the inter-linkages of value chain actors and product flow
from production to market, identifying common features and differences in the broad operations of each case study
value chain, and allowing their constraints and opportunities to be placed in context.

A semi-structured focus group discussion (FGD) schedule (Harrell and Bradley, 2009) and two key informant
interview (KII) schedules, one for farmers and one for industry experts, were prepared. Each of these three forms
of data collection was used to collect information for both case studies. These data collection activities acquired
basic demographic information on research participants (gender, location, experience, and role) as well as the
following qualitative information: the operational characteristics of the two value chains that were the focus of this
study and constraints and opportunities related to farming systems in the VMRD, including farmer engagement with
the two case study value chains.

The farmer and expert KII schedules were piloted (with a farmer and an agricultural extension officer,
respectively), while a pilot FGD was conducted with five farmers in the VMRD. Issues identified during piloting
were corrected (e.g., redundancy, unclear wording, and missing questions), and the schedules finalised. Human
research ethics approval was provided by the University of New England (HE22-166).

We obtained consent from the Department of Agriculture and Rural Development (DARD) to conduct this study
in the two case study provinces. Local DARD staff in An Giang and Hau Giang provided general information on
the study sites and operation of the value chains (including focal production areas for the two case study crops) and
facilitated linkage with local farmer and value chain networks for participant recruitment. Using a purposive
sampling approach (Nyumba et al., 2018), research participants were selected not at random but based on their
experience in the case study crop value chains and their willingness and ability to provide relevant information.

Preliminary value chain description was conducted with DARD staff in each province to identify key actors, their
role, and the direction of resource flow. The value chain maps were refined and finalised through collection of FGD
and KII data, and were validated through further consultation with DARD staff to provide a context for the detailed
discussion of constraints and opportunities for the two value chains.

Participants in FGD and KII included farmers (male and female), collectors, traders, local input suppliers, DARD
staff, and farmer union leadership, with participants suggested by local DARD staff. Four farmer FGDs (two for

each crop) were completed. Two research team members acted as enumerators and facilitators and ensured that all
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valid responses were recorded accurately and completely. Both enumerators took notes during data collection
activities, with the information synthesised during data collation and cleaning.

The data collection activities enabled triangulation (Bogner et al., 2009; Collins et al., 2015) to validate the
research findings by approaching the research questions using more than one qualitative method (group discussion
and expert interview), acquiring multiple perspectives (farmers and other public and private sector stakeholders in
the value chains for each case study crop), and having more than one enumerator involved in data collection and
synthesis. Data collection was completed from November to December in 2022.

Participants in the 4 FGDs included 7 female farmers and 35 male farmers (20 farmers from An Giang and 22
farmers from Hau Giang, with 2 FDGs held in each province). The research team attempted to achieve a balance of
female and male farmer participation in the FGDs, however this was not feasible given that males made up the vast
majority of participants in agricultural production. A total of 14 KlIs were completed, comprising 4 farmers (1
female farmer and 3 male farmers) and 10 other value chain experts (3 female farmers and 7 male farmers) across
the 2 case studies (7 key informants from An Giang and 7 key informants from Hau Giang). Key informants included
government extension staff, farm input suppliers, traders, and wholesalers. These informants were able to provide
varied perspectives regarding support to farmers and value chain functioning for these crops. Data saturation (i.e.,
collection of all key insights with respect to a research topic) can occur with relatively small sample sizes within a
homogenous study population such as farmers and related value chain stakeholders (Guest et al., 2006, 2017;
Hennink and Kaiser, 2022). We therefore considered that the data collection approach used and the number of
participants collected sufficient data to identify key themes related to each case study.

2.3. Data entry, cleaning, and analysis

Data were entered into Microsoft Excel 365 software (Version 2410; Microsoft, Redmond, the USA), with
each column of data representing a particular question or topic and each row representing either a single key
informant or the collective opinion of FGD participants. Data were translated from Vietnamese to English, data
cleaning was carried out to ensure accuracy, and researchers followed up with research participants to clarify
response as needed. Three separate data sets were prepared: a FGD data set and two KII data sets for farmers and
other industry experts.

Thematic analysis (Braun and Clarke, 2006; Kiger and Varpio, 2020) was used across the three data sets to
interpret response with respect to constraints and opportunities relevant to the two value chains. During data entry
and cleaning, the researchers noted key themes reported in the responses. From this initial review, Microsoft Excel
software was used to generate an initial set of codes for each question, with many responses represented by more
than one code where multiple themes were evident. Using the coded data, patterns or themes in the response were
identified and collated across the three data sets. Based on pre-existing research questions and the literature on
transformative adaptation in agricultural systems, we adopted a deductive approach to develop research themes. We
identified themes across the three data sets according to research topic and reviewed the accuracy and completeness
of the raw data. Team members discussed the codes to arrive at a consensus with respect to emergent themes for
presentation and analysis, rather than relying on the interpretation of a single team member (Tease et al., 2023).
Thematic analysis allowed for several broad areas of constraints and opportunities to be identified both across and
within the two case studies. Thus, the results of this study feature a characterisation and analysis of the two case
study value chains, highlighting and documenting their common features and differences in two value chain
diagrams, as well as the shared and contrasting constraints and opportunities for each case study under four broad
themes: finance and economics, value chains and private sector engagement, human resources, and farming systems
and crop agronomy.

3. Results
3.1. Characterising the baby corn and honeydew melon value chains

To provide a background context for the research regarding constraints and opportunities, we characterised the
value chains for baby corn in An Giang and honeydew melon in Hau Giang, as examples of the alternatives available
to farmers to transform away from production of rice.

The baby corn value chain in An Giang (Fig. 1) featured on-going and stable market demand, including value-
addition (via a processing company) and opportunities for diversification (e.g., using post-harvest by-products to

feed cattle and cattle manure as a crop fertiliser). Supply of lower quality produce to traditional domestic markets
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only accounted for a small proportion of total demand within this value chain. This value chain can be described
as relatively mature given that it featured significant vertical coordination amongst value chain stakeholders,
including written contract between collectors and processing company to provide farmers with greater certainty
around price and quantity, in-kind support from buyer and government, and a mature export market for processed
goods.

The less mature and more traditional honeydew melon value chain in Hau Giang (Fig. 2) featured farmers selling
to traders and then having no further involvement in reaching domestic traditional and modern markets, reflecting less-
developed vertical coordination. The informal oral contract between farmers and traders was mainly based on mutual
trust, and relationships between farmers and traders tended to be relatively positive. Farmers were able to access inputs,
including seeds and other inputs from local suppliers or seeds only from traders as a form of in-kind credit.

Oral Certified seed
contract suppliers

E ; / Export consumers
A ; (EU and Japan)
Input Farmers Collect Processing
suppliers » COUCCIOS Ll company ;
— Domestic consumers
T T (supermarkets)
a0 T
Domestic consumers
Traders --» Wholesalers r------- > (traditional markets)
—> Flow of high-value produce —> Flow of certified crop seed
---->» Flow of lower-value produce ---> Contract arrangements

Fig. 1. Baby corn value chain in An Giang Province. EU, the European Union.

Input Domestic consumers
suppliers Farmers Traders || Wholesalers

\ (supermarkets)

Domestic consumers
(traditional markets)

—> Primary flow of produce (wholesale) ——> Flow of crop seed
----» Occasional flow of produce (retail) ~ --- > Contract arrangements

Fig. 2. Honeydew melon value chain in Hau Giang Province.
3.2. Constraints and opportunities for value chain engagement

Thematic analysis of the information on constraints and opportunities provided by the research participants
resulted in creation of four categories: finance and economics, value chains and private sector engagement, human
resources, and farming systems and crop agronomy. Each category is discussed in more detail below, and the
information has been summarised in Table 1 (baby corn) and Table 2 (honeydew melon).

3.2.1. Finance and economics

Both baby corn and honeydew melon farmer participants were constrained by high and increasing input prices,
notably fertiliser and pesticide. Some honeydew melon farmers noted the high initial investment cost in shifting to
production of this crop (e.g., paddock layout and planting bed establishment) as a financial constraint, with some
finding it difficult to meet these costs. For baby corn producers, poor access to bank credit made it difficult to invest
in farm system transformations where higher production standards and modern approaches may be required (e.g.,
different forms of mechanisation for crop management and irrigation and digital sensor technology) compared to
traditional rice production, particularly to meet the quality requirements for higher quality domestic and export
markets. Baby corn farmers were also required to invest in product quality certification (e.g., global GAP) to gain
access to higher value markets for this crop.
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Table 1

Summary of constraints and opportunities related to the baby corn value chain in An Giang Province.

Value chain

Constraint

Opportunity

Finance and economics

High or increasing input prices

Insufficient access to bank credit

Low investment cost
More profitable than rice
Crop income is sufficient and relatively stable.

Income diversification (corn-cow model)

Value chains and private
sector engagement

Technical barriers

Fragmented production area
Uncertified product quality (e.g., global GAP or organics)
Monopsony by a company

Heavy reliance on company for resources

Contract specifications for price, quantity, and quality
provide certainty.

Low transportation costs

Government facilitation

Reliable access to domestic and export markets
Reliable crop supply

Diversity in marketing information resources

Human resources

Insufficient or scarce labour

Many years of experience in production

Training available for corn production

Farming systems and
crop agronomy

Cost of farm infrastructure to support crop system

Inability to afford and lack of knowledge of new
technologies

Unpredictable and increasing diseases

Climate change and extreme weather

Lacking modern technology application

In-kind support (seed) available from collectors

Embankment, dikes, and sluice gate systems are well
constructed.

Easy to grow
Crop suited to local soils

Could be integrated with cattle production to increase
income

Note: GAP, good agricultural practice.

Table 2

Summary of constraints and opportunities related to the honeydew melon value chain in Hau Giang Province.

Value chain

Constraint

Opportunity

Finance and economics

High or increasing input prices
High investment cost

Lack of capital for farm investment

High profitability
High and consistent demand

Credit available from traders

Value chains and private
sector engagement

Scarcity of local buyers

No linkage to premium buyers (company or processor)
Oral purchase commitment rather than written contract

Poor and uncertified quality limits access to premium
domestic and export markets.

Weak negotiation power for farmers due to fragmented
production and reduced role for cooperatives

Prices, estimated quantity, and quality are negotiated
before planting.

Positive relationships between farmers and traders

Low transportation costs and good transport networks

Diversity in marketing information resources

Human resources

Insufficient or scarce labour
Inexperience in honeydew melon production

Insufficient training available

General crop production experience and knowledge

Farming systems and
crop agronomy

Cost of farm infrastructure to support crop system

Inability to afford and lack of knowledge of new
technologies

Susceptibility to extreme and unpredictable weather

Susceptibility to pests and diseases

Lacking modern technology application

In-kind support (seed) available from traders

Appropriate transportation networks from farm to
market

Embankment, dikes, and sluice gate systems are well
constructed.

Productive crop option

Crop suited to local soils
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Both case study crops were reported by research participants to be highly profitable relative to rice production.
There was sufficient ongoing demand to ensure relative price stability and assurance of making a sale, despite the
relatively small number of buyers compared to rice. Several economic opportunities specific to baby corn grower
participants were noted, including the relatively low cost of initial investment in the crop and supporting
infrastructure (in contrast to honeydew melon production). Corn production also offered farmers the opportunity to
diversify their income by utilising corn by-products (stem and leaf) to feed cows held on the farm, with crops sown
at different times across the season in part to facilitate a steady supply of cattle feed. Excess feed was provided to
neighbouring farmers as needed. Those adopting this ‘corn-cow’ model also had the opportunity to sell cattle manure
as a fertiliser product to neighbouring farmers.

3.2.2. Value chains and private sector engagement

The marketability of honeydew melon was considered somewhat constrained by the relative scarcity of local
buyers for this crop in the value chain, as well as limited access to premium buyers with links to domestic and export
markets. Low and uncertified crop quality for honeydew melon was also considered in some cases to further restrict
access to premium markets. Lack of written contracts in this value chain was considered to place honeydew melon
farmers at a disadvantage, with the theoretical potential that traders could break oral agreements relatively easily,
particularly if price fluctuations favoured this approach. Farmers were hesitant to sign written contracts with buyers
for the production of honeydew melon because they may be required to commit to complex contract requirements
(for example, compliance with quality assurance protocols regarding production standards, fruit size, and quality),
and because they were more familiar with traditional sale approaches such as sale to buyers at the farm gate (reliant
on oral contracts), or direct to a local market. The fragmented nature of honeydew melon production across Hau
Giang also reduced farmer negotiation power with traders, restricting the capacity for collective negotiations to take
place. Despite these potential issues, farmer participants using oral agreements with traders considered they were
supported by a solid foundation of mutual trust. Price, quantity, and quality requirements were negotiated orally at
the time of crop planting between both parties.

For baby corn producers, better private sector engagement exists through written contracts in place between
collectors and a processing company/buyer, and oral agreement between farmers and collectors. These contracts
provided baby corn producers with more certainty than their honeydew melon producing counterparts. Price,
quantity, and quality characteristics were agreed to by all parties before planting. Farmers producing under the
contract system were granted access to certified crop seed. The price set in the oral contract between farmer and
collector was established within a price range established by the buyer. Government facilitation of sales contract in
this value chain contributed to this sense of certainty via a memorandum of understanding between DARD and the
buyer. Government also assisted baby corn producers by providing support for production and sought to improve
farmer participation in organic certification programs (e.g., global GAP). The buyer’s reliable access to both
domestic and export markets and the relatively large (though fragmented) production area of corn indicated to
research participants that demand and supply for the crop would remain high, ensuring a relatively stable market.
Baby corn farmers primarily sold their produce at the farm gate to collectors, meaning that collectors paid for the
cost of transport to the buyer rather than farmers. This reduced the effort needed for farmers to reach the buyer with
their produce, though the cost of transport was built into the contracted price between farmers and the collector. On
occasions where farmers may have sold via alternative means (e.g., to traders, wholesalers, and traditional markets),
they paid transport costs themselves.

The fragmented nature of baby corn production, across the production region but also on-farm due to staggered
sowing and harvest times, made effective value chain engagement difficult for farmer participants, by limiting closer
co-operation amongst neighbouring producers. Fragmentation reduced collective capacity to meet buyer crop
quality standards, made it difficult to share expensive farm machinery, and made it difficult to collectively meet the
capacity of supply required by wholesalers.

Technical constraints, such as the need to control the size of baby corn to ensure quality standards required by
the buyer were met, meant that baby corn farmers received a sub-optimal price when these standards were not met.
Research participants considered that this problem was exacerbated by the purchasing company establishing strict
quality standards and linking these to price. Lack of organic certification (for example, global GAP) made it more
difficult for some participant farmers to sell their crop for a premium price. A single purchasing company held a
local monopsony over baby corn purchase and processing in An Giang. Consequently, this company held a relatively
large amount of power in terms of contract negotiation as farmers did not have an alternative buyer to approach,
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while farmers also relied heavily on the company for key inputs such as certified crop seed.

In both case studies, farmer participants relied primarily on market information available from the buyers of their
crop: traders, in the case of honeydew melon production; and the buyer company and/or collectors, in the case of
baby corn production. However, market information was also obtainable from a range of other sources, including
the internet, government extension services, traditional markets, and other farmers.

3.2.3. Human resources

Some honeydew melon and baby corn farmers considered labour shortages to be an important production
constraint and believed this was partly due to migration of local residents to larger cities seeking job opportunities
and career pathways outside of agriculture. Staggering sowing and harvest times for baby corn crops across different
parts of the farm throughout the growing season somewhat helped these farmers to address labour shortages.

Additionally, honeydew melon producers in Hau Giang noted that much of their available labour force had
insufficient knowledge or experience in growing this crop, even though they had experience with rice cropping.
They believed that training opportunities provided by local government for farmers and farm staff were insufficient
to meet their needs. In contrast, baby corn growers in An Giang reported that the available labour pool had much
more production experience and access to relevant training.

3.2.4. Farming systems and crop agronomy

Some of honeydew melon and baby corn producers involved in this research identified the cost of physical
infrastructure as an important constraint in adopting these crops. This was particularly relevant to plastic mulch
film, honeydew melon farmers had to purchase mulch film every three seasons, remove and re-lay every crop season
to optimise moisture retention, reduce the burden of invasive weeds, and improve crop quality. Plastic mulch film
was utilised for approximately three growing seasons before being repurposed to reinforce riverbanks. For both
honeydew melon and baby corn farmers, other necessary up-front investments in physical infrastructure included
establishing raised beds, constructing embankments around their paddocks, and purchasing irrigation infrastructure
to drain fields post-flooding.

Both groups of farmers considered their inability to invest in non-standard or ‘innovative’ time- and labour-
saving technologies suitable to improved production efficiency as an important constraint on production, including
drip irrigation systems, drones, traceability systems, and digital farming technologies such as remote crop
monitoring and management. Some farmers also considered that they lacked the skill to utilise these technologies
effectively. Growing these alternative crops without effective access to such technologies, or the capacity to use
them effectively, was considered to make it more difficult to maximise crop yield and therefore profitability and
made it harder to access higher-value markets.

For both case study crops, traders and buyers provided in-kind support to farmers in the form of crop seeds.
Farmers both in An Giang and Hau Giang considered that they benefited from a reliable transportation network,
making transport of the crop from farm to market relatively straightforward, and making transport costs manageable
for themselves and other actors responsible for getting produce to market. In addition, production of these alternative
crops was considered to take place in a relatively secure environment, given that the land was considered to be
relatively well protected from the impacts of salinity by well-constructed irrigation systems, dikes, and sluice gates.

Both honeydew melon and baby corn producers considered their crops to be susceptible to extreme and
unpredictable weather that was perceived to be, in part, a consequence of climate change, for example, prolonged
and heavy rainfall, flooding, and drought. However, soil types in both Hau Giang and An Giang were considered to
be well suited to production of honeydew melon and baby corn crops, respectively. Production of both crops was
thought to be constrained by prevalence of pests and diseases that differed from those found in rice production, with
some farmers stating they were insufficiently equipped to address these issues given their experience was primarily
based on rice crops.

4. Discussion

This study focused on transformative adaptations currently underway in two study areas, from rice monoculture
supported by government policy (An Giang People’s Committee, 2021; Hau Giang DARD, 2023) to year-round
production of alternative annual crops. While there is a wide demand for upscaling alternative crop production from
different value chain actors (Kaveney et al., 2023), the pathways for such innovation are unclear (Weituschat et al.,

2023).
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4.1. Value chain characterisation

Value chain characterisation, carried out to provide context for the research into constraints and opportunities,
suggested the presence of vertical coordination of the two marketing chains through implementation of sales
contracts, or even oral contracts, compared to traditional marketing chains that have relatively poor vertical
coordination and therefore less efficiency and higher transaction costs (Demont and Rutsaert, 2017; Khong, 2022).
Vertical coordination was particularly well developed for the baby corn value chain, which featured written buyer-
processor contracts that provided farmers with some certainty over price and production volume; however, project
participants noted that the existence of a single buyer in this value chain still allowed for considerable potential for
power imbalance in farmer-buyer relationships, particularly in terms of negotiation of contract conditions.

In traditional value chains, farmers may grow particular crops without fully accounting for market opportunities
and risks (e.g., due to habit, established trust with buyers, and lack of access to information), and then opt to sell
their produce at local wet markets (Poole, 2017). Such an approach does not involve an oral or written contract, and
commonly entails little consideration of demand or buyer requirements (Collins et al., 2015; Ba et al., 2019). This
gives traders more power in setting price, especially during peak harvesting season where farmers need to sell the
perishable crop soon after harvest. Private vertical coordination (e.g., through sales contracts) can play a significant
role in developing farm economies by helping farmers to enhance their productivity, income, and product quality
while delivering flow-on benefits to rural communities (Swinnen and Maertens, 2007; Khan et al., 2019). However
unlike in the baby corn case explored in this study, flow-on benefits for rural communities might be further enhanced
if the existence of multiple buyers in the value chain facilitates competition amongst buyers, and therefore more
favourable conditions for farmers (Sivramkrishna and Jyotishi, 2008).

4.2. Constraints and opportunities for adopting alternative crops

4.2.1. Climate change and salinity

The effects of climate change and salinity are making the intensive rice monoculture system increasingly
untenable in parts of the VMRD (Jiang et al., 2019; Kaveney et al., 2023; van Aalst et al., 2023). The specific
transformative adaptations that this study addresses had been implemented by farmers to address limitations of the
rice monoculture system. One of their key perceived benefits was that these and other alternative crops have been
considered better able to cope with saline conditions than rice (Kaveney et al., 2023), though our consultation with
value chain stakeholders indicated that these two crops remained somewhat vulnerable to weather extremes in the
VMRD, and that this may be an important constraint on their more widespread adoption.

Smallholder farmers in the VMRD face an adaptation deficit in changing to the production of alternative crops,
whereby limitations in private and institutional resources limit adaptative capacity, particularly relative to developed
economies (Neil et al., 2008; Fankhauser and McDermott, 2014; VCCI and UNDP, 2022). This is evident in many
of the important constraints on adaptation outlined in our two case studies in areas other than climate change and
natural resources, for example, lack of financial resources and insufficient access to credit, sub-optimal market
linkages and market awareness, widespread use of non-binding oral agreements between sellers and buyers, skills
and training deficits, and lack of product quality certification (van Aalst et al., 2023). On the other hand, alternative
crops such as honeydew melon and baby corn may deliver various opportunities for farmers to improve their income
and compensate for the reduced potential of triple-rice production under climate change and salinity impacts (Huong
et al., 2013b; Kaveney et al., 2023).

4.2.2. Profitability and credit

One of the most significant opportunities related to production of the two case study crops was their profitability
relative to rice production at the time of writing (Nguyen et al., 2020). This study suggests that crop profitability
may be one of the main reasons why farmers decided to change from rice to alternative crop production, a finding
that aligns with other studies in Vietnam and Bangladesh (Kabir et al., 2017; Thanh et al., 2021). The relative
profitability of alternative crops versus rice, and potentially the continued viability of the ‘easy option’ of rice
production (Nguyen et al., 2020) will be critical to continued engagement of farmers in production of alternative
crops to help meet government production targets.

In our two case studies, financial credit generally involved private informal microcredit (Khoi et al., 2013)
provided by buyers, collectors, or traders to farmers (e.g., provision of crop seed). However, this form of credit can
be insufficient to allow investment in transformative actions and may also involve relatively high interest rates and
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short repayment durations. The alternative, formal credit, may be inaccessible to some farmers given their lack of
collateral and savings, or due to demographic factors such as age and gender (Linh et al., 2019). Accessible, larger-
scale credit or other forms of financial support may be required to support smallholder farmers in the VMRD in
undertaking transformation towards production of alternative crops, particularly where establishment costs such as
new practices, technologies, and farming system arrangements must be met (Bui et al., 2018; Mariyono, 2019;
Weituschat et al., 2023).

4.2.3. Marketing: sales contracts and quality assurance

One of the differences identified between the two case studies was the use of written contracts between the
processing company and collectors in the baby corn value chain, and the lack of written contracts in the honeydew
melon value chain. Written contracts in developing countries provide farmers with greater certainty about market
requirements and guarantee price, facilitate income stability, enhance productivity and crop quality, deliver benefits
to other value chain actors in terms of greater investment and procurement certainty, and can reduce transaction
costs and risk (Swinnen and Maertens, 2007; Ba et al., 2019; Khan et al., 2019). However, contract farming is not
without its potential disadvantages, most notably loss of flexibility in decision-making, while smallholder farmers
could be excluded from contract arrangements in favour of larger-scale commercial farming enterprises (Miyata et
al., 2009; Tuyen et al., 2021).

Oral contracts (honeydew melon) leave farmers with relatively less of a sense of security than written contracts
(baby corn) for farm business decision-making (Barrett et al., 2012). However, the monopsony scenario in which
many baby corn producers consulted for this study ultimately sold their crop via a collector to a single buyer (with
a written contract in place between these two parties) left these farmers exposed to the potential of demand and price
controls being imposed by that buyer (Sivramkrishna and Jyotishi, 2008), or the buyer extracting an unfairly large
proportion of the value of the trade. However, this study showed no evidence that this occurred in practice.

Lack of implementation of written farmer-buyer contracts across both case study crops was attributed in part to
fragmentation of production, a scenario which increases transaction costs for farmers, collectors, and buyers (Ba et
al., 2019) and many farmers taking part in this study (particularly those growing honeydew melon) were hesitant
to negotiate collective written contracts. This may be due to the impracticality of farmers working collectively to
produce and sell a crop where their land parcels do not necessarily adjoin. But it may also be due to lack of
financial resources, uncertainty about future climate, uncertainty regarding demand for specific alternative crops
(Fankhauser and McDermott, 2014; Kabir et al., 2017), and observed inefficiencies in agriculture production
cooperatives in Vietnam that make some farmers reluctant to enter into such arrangements (Kaveney et al., 2023).

Nonetheless, collective rather than fragmented production and value chain engagement (horizontal coordination)
could help farmers to access new markets on the basis of combined production volume (Huong et al., 2013b).
Coordination through farmer organisations and cooperatives may also assist in strengthening contractual
arrangements, while helping farmers to comply with food quality and safety standards built into contracts for high-
value production through collective access to resources and economies of scale (Huong et al., 2013b; Vermeulen et
al., 2018; Widadie et al., 2022). Participation in quality assurance programmes such as global GAP could similarly
allow farmers greater access to premium local and export markets on the basis of quality. Though they were
generally reluctant to act collectively to make participation in such programmes easier, many of the farmers
consulted for this study were willing to change their current practices to meet quality assurance standards. However,
the price obtainable for high-quality (and quality-assured) produce needs to be sufficient to incentivise farmers
relative to the additional costs incurred to meet and achieve certification (Seufert et al., 2012).

4.2.4. Human resources and skills

Research participants indicated that transitioning from rice to alternative crops may require more intensive labour
inputs for successful adoption. The increasing labour demand associated with alternative crop production may be
fulfilled in part by household labour, with the option available to farming household members to return to working
on the farm rather than seeking other forms of income, since alternative crops tend to be more profitable than rice
(Huong et al., 2013b). However, labour shortages for agriculture are becoming more acute in many countries as a
result of out-migration, particularly amongst younger generations (Nguyen, 2014; Bernzen et al., 2019), an issue that
was also highlighted in this study. In addition to labour shortages, research participants indicated that the production
of these crops required different knowledge and experience than that relevant to rice production, and that training and
skills development would be required to overcome these deficiencies (particularly in the case of honeydew melon),

delivered by government and private extension agencies and development projects (World Bank Group, 2016).
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4.3. Differences in constraint and opportunity between case study crops

While the constraints and opportunities outlined above appeared to be common to many farmers involved in
production of both crops that were the focus of this study, those growing each crop faced a somewhat different range
of constraints, while the opportunities available to them to implement a successful adaptation also differed in some
respects (Tables 1 and 2). This is a reflection not only of the different production systems required for each crop,
but also of the differences in the operation of the value chains for each of the case study crop/region combinations
(Figs. 1 and 2).

One example of difference was the opportunity available to baby corn producers in An Giang to further diversify
their production base via livestock (the ‘corn-cow’ model), an opportunity not relevant to honeydew melon
producers in Hau Giang. This opportunity may help to insulate baby corn farmers from price and demand
fluctuations in the marketplace for agricultural commodities, ensure food security, and enhance their climate change
resilience (Sekaran et al., 2021; Tacconi et al., 2022). Such value chain differences suggest that there is no ‘one size
fits all” approach to successful innovation in the VMRD, and that this is likely to be the case for other alternative
crops in the VMRD (Yang et al., 2022), from one farm or region to the next, and in other deltaic systems where
transformative adaptations in agricultural production are taking place (Jamal et al., 2022).

5. Conclusions

Crop diversification is becoming more important globally in response to climatic and socio-economic change.
However, well-functioning value chains are needed to support the adoption of alternative crop production. This
study found that successful value chain operation was associated with stable and on-going market demand, value-
addition, reduced risk through written contracts, and access to practical and financial support. Importantly, both
crops (baby corn and honeydew melon) had greater profitability compared with rice production. For baby corn
growers in particular, the potential benefits of crop diversification included improved profitability, increased income
diversification opportunities (e.g., the corn-cow model), and access to more reliable value chains due to the
availability of technical training and the use of contracts. Crop diversification benefits for honeydew melon growers
were less assured, but included high profitability, positive farmer—trader relationships, and utilization of existing
infrastructure for water management and transport. Such benefits can contribute to more vibrant and sustainable
rural communities, and a stronger agricultural sector nationally through value-addition, demand creation, access to
export markets, and diversified diets. Key challenges for both crops included the cost and availability of labour,
reliable market engagement, the need to address agronomic constraints, and access to modern technology. Value
chain attributes for emerging alternative crops in Vietnam and globally may differ from the two cases covered in
this study, including the constraints and opportunities for production and value chain engagement by farmers.
Likewise, the types of support and the information required by farmers and other actors will be value chain-specific.
Results of this study can inform policy-makers and facilitators to design targeted interventions for baby corn and
honeydew melon in An Giang and Hau Giang provinces. More widely, this study offers useful lessons for other
alternative crop value chains in Vietnam and around the world, particularly those are still maturing. Future research
to enrich the findings of the case study approach presented in this study may focus on demand-side factors, such as
consumer preferences, value chain infrastructure, and governance needs, quantifying the flow of information and
materials in the value chain, and evaluating the relative impacts of different markets on household livelihoods.
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