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ABSTRACT

Voluntary sustainability standards (VSSs) have become key instruments for promoting 
sustainability and competitiveness among farmers, within global value chains and EU 
trade agreements. Under the EU-Vietnam Free Trade Agreement (EVFTA), this study 
examines sustainability challenges for rice producers in the Mekong Delta (MKD) and 
how VSSs, rice area, and cooperative membership influence revenues. Using a 
mixed-methods approach combining 12 stakeholder interviews and a survey of 110 
farmers, the study finds that VSS adoption alone is associated with a 28% revenue 
increase, but this standalone effect is not statistically significant. Certified farmers who 
are also cooperative members earn 8.7% more than those who are neither certified nor 
cooperative members, whereas cooperative membership alone is linked to a 62.4% 
decrease in economic return. Rice area emerges as the strongest predictor of revenue. 
Despite government efforts to promote environmental programmes, adoption of 
sustainable and water-saving practices remains limited in the MKD. Broader constraints, 
such as weak incentives and limited access to extension services, continue to hinder 
VSS uptake in the rice sector. The findings suggest the need for policies that support 
climate adaptation, strengthen cooperative governance, and enhance institutional 
coordination to scale up VSS implementation and ensure more equitable outcomes 
under the EVFTA.

1.  Introduction

Voluntary sustainability standards (VSSs) play a crucial role in enhancing market access and competitive-

ness, particularly for developing countries seeking to strengthen their position in global trade and align 

with new-generation trade agreements with the European Union (EU) (Bissinger et  al., 2020; Brandi et  al., 

2020). Their importance is explicitly acknowledged in the Trade and Sustainable Development (TSD) 

chapter of the EU-Vietnam Free Trade Agreement (EVFTA). The article 13.10 ‘Trade and investment favour-

ing sustainable development’ highlights the role of voluntary initiatives, such as fair and ethical trade 

schemes and eco-labels, in promoting economic efficiency, environmental protection, and improved 

labour standards (EU, 2024).

According to FAOSTAT (2025), Vietnam ranks as the world’s fifth-largest producer of rice, following 

China, India, Bangladesh, and Indonesia. In 2023, the country produced 43.5 million tonnes of rice, har-

vested from approximately 7.1 million hectares, with an average yield of 6.1 tonnes per hectare. Vietnam 

is also the world’s third-largest rice exporter (VOV, 2024). Consequently, the rice sector plays important 

role in the Vietnamese economy: it ensures national food security by supplying a stable and affordable 
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staple for the population, while contributing to economic growth through exports and income opportu-

nities for rural households (Vietnamese Government, 2021). Between 2022 and 2024, Vietnamese rice 

exports to the EU shifted towards higher-value, processed products, particularly semi-milled and wholly 

milled rice (ITC, 2025). However, the sector faces several challenges, including: (i) rising rural labour costs; 

(ii) low productivity levels; (iii) high greenhouse gas (GHG) emissions; and (iv) increasingly stringent 

requirements related to product quality, traceability, and sanitary and phytosanitary (SPS) standards 

(OECD, 2022). These factors continue to constrain the country’s ability to fully capitalise on new trade 

opportunities under the EVFTA (WB, 2020).

As highlighted by Oya et  al. (2018), Bissinger et  al. (2020) and D’Annolfo and Demaria (2026), VSSs can 

generate positive economic, environmental, and social outcomes for smallholder farmers, thereby con-

tributing to multiple Sustainable Development Goals (SDGs). In theory, VSSs serve a dual function: on 

the one hand, they enable producers to set and achieve sustainability targets; on the other hand, they 

allow consumers to differentiate agricultural products based on embedded social and environmental 

attributes (Addae-Boadu et  al., 2017). In practice, by promoting sustainable agricultural methods and 

improving product quality, VSSs can help smallholders access high-income markets, such as those in the 

EU and North America, where consumers are willing to pay price premiums for certified agricultural 

products, often for ethical reasons (Akrong et  al., 2022). However, the adoption of VSSs also poses several 

challenges. Certification processes often involve high costs, and compliance with stringent International 

Labour Organization (ILO) standards (e.g. prohibitions on child labour, recognition of workers’ rights and 

associations), as well as traceability requirements can be burdensome for resource-constrained farmers 

(Maertens & Swinnen, 2015). Moreover, VSSs may incentivise a shift from food crop production towards 

more profitable, export-oriented commodities, potentially undermining national food security (Brako 

et  al., 2021; Oosterveer et  al., 2014).

This case study, developed under the TRADE4SD project, examines the role of VSSs in Vietnam’s rice 

sector within the framework of the EVFTA. It addresses the following research questions:

1. How do certi�cation, rice area, cooperative membership, and other relevant variables in�uence  farmers’ 

economic returns?

2. What are the challenges and opportunities Vietnamese rice producers face in meeting sustainability 

certi�cation requirements, and what are the broader implications for market access, environmental 

protection, and smallholder livelihoods?

3. What policy measures can enhance sustainability, increase VSS adoption, and ensure the equitable 

distribution of trade bene�ts under the EVFTA?

2.  Background information

2.1.  Vietnam’s policy framework for sustainable agriculture

In recent years, Vietnam has worked to establish a comprehensive national policy framework to promote 

sustainable agricultural development, with a strong emphasis on product quality, market competitive-

ness, food security, and land use (OECD, 2022). Key strategic documents – including the Master Plan for 

Economic Restructuring (2013–2020), the Master Plan for Agricultural Production Development to 2020, 

with a Vision to 2030, and the Socio-Economic Development Plan (2021–2025) – outline long-term 

national objectives to green agriculture and modernise production systems across economic, social, and 

environmental dimensions (ADB, 2022; OECD, 2022).

Rice-land preservation has remained a cornerstone of Vietnam’s food-security strategy. Decision No. 

124/2012/QD-TTg mandates the allocation of at least 3.8 million hectares to rice cultivation, of which 3.2 

million hectares must be irrigated and double cropped each year (OECD, 2022). Any conversion of rice 

land to other crops requires approval from local authorities and must preserve its suitability for future 

rice cultivation by maintaining irrigation infrastructure and soil fertility (OECD, 2022).

As part of this evolving policy framework, Vietnam has also developed specific regulatory and 

market-based instruments to operationalise sustainability objectives in agriculture. In 2008, in response 
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to Vietnam’s accession to the World Trade Organization (WTO) and the need to meet international stan-

dards (e.g. environmental protection and food safety), the country developed its national good agricul-

tural practices standard: Vietnamese Good Agricultural Practices (VietGAP) (QUACERT, 2013a). Since its 

introduction, the Ministry of Agriculture and Rural Development (MARD) has supported the nationwide 

implementation of VietGAP and has sought to align it with private international certification schemes, 

such as GlobalGAP, which is widely recognised by buyers in the EU and North America and involves 

more stringent and costly audit and traceability requirements (QUACERT, 2013b).

The rice producers surveyed in this study reported adoption of three certification schemes: GlobalGAP, 

VietGAP, and Organic. Although all three VSSs promote sustainable agricultural production, they differ in 

their geographical coverage, objectives, and compliance requirements (Table 1).

2.2.  The Mekong Delta region

The Mekong Delta (MKD) is the leading rice-producing region in Vietnam and covers approximately 3.9 

million hectares (Tran et  al., 2024). The region accounts for over 50% of the country’s total rice output 

and more than 90% of its rice exports, with over 80% of the region’s population engaged in rice farming 

(Maitah et  al., 2020; Paik et  al., 2020) (Figure 1). The MKD has a population of approximately 18 million 

people and plays a central role in Vietnam’s food security and rural economy (Tran et al., 2024). Agriculture 

production is predominantly smallholder-based, with nearly two-thirds of farmers cultivating less than 

0.5 hectares of land and only around 10% operating holdings larger than 2 hectares (NEV, 2025). 

According to the Vietnam Population and Housing Census (GSO, 2011), the literacy rate among the pop-

ulation aged 15 and older in the MKD averaged 91.7%, with higher rates among males (93.9%) than 

females (89.5%).

The MKD is also among the most climate-vulnerable areas globally, due to salinity intrusion, which 

affects freshwater supplies and agricultural productivity (Dasgupta et  al., 2009; Smajgl et  al., 2015). 

Moreover, the intensification of rice production has contributed to increased water usage, approximately 

3,000 to 5,000 litres per kilogram of rice, and higher GHG emissions due to the application of nitrogen, 

phosphorus, and potassium (NPK) fertilisers, which average around 400 kg per hectare (WB, 2022a). 

Despite government programs promoting water-efficient practices, such as Alternate Wetting and Drying 

(AWD) and input reduction strategies like One Must Do, Five Reductions (1M5R), adoption of these meth-

ods remains limited in the MKD (Tho et  al., 2021; WB, 2022a).

Within the MKD, the provinces of Long An and Tien Giang play a particularly important role in rice 

production and trade (WB, 2022a). Located at the northern edge of the delta and close to Ho Chi Minh 

City, these provinces are characterised by high levels of rice output and strong market integration, 

including participation in export-oriented value chains, while being exposed to environmental challenges, 

which makes them particularly relevant for this study.

3.  Materials and methods

3.1.  Data and research methodology

In collaboration with the University of Economics Ho Chi Minh City, primary data were collected between 

May and September 2024 in the provinces of Long An and Tien Giang. Qualitative and quantitative data 

Table 1. Comparison of the main characteristics of the VSSs identi�ed in the study.

Standard Geographical coverage Main objectives Key requirements

GlobalGAP International Improve food safety, 
traceability, and market 
access

Traceability, integrated pest management, 
worker health and safety, environmental 
protection

VietGAP National Promote safe and sustainable 
agricultural production

Food safety, environmental protection, 
worker health, product quality, record 
keeping

Organic International Support ecological farming 
systems

Prohibition of synthetic fertilisers and 
pesticides, soil fertility management, 
biodiversity conservation

Source: Authors’ elaboration based on DeFries et  al. (2017).
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collection instruments were developed in English by the research team and subsequently translated into 

Vietnamese to facilitate participants’ understanding and responses.

Participants were recruited using two non-probability sampling techniques – purposive sampling and 

snowball sampling – which are commonly employed in exploratory research or when the target popula-

tion is difficult to access (Herskovic, 2025). Purposive sampling was used to identify key stakeholders in 

the rice sector, including policymakers and representatives of farmers’ organisations, whose institutional 

roles and sector-specific expertise were directly relevant to the research objectives. Snowball sampling 

was subsequently applied to recruit rice producers by relying on referrals within existing social and pro-

fessional networks. This approach was considered appropriate because no comprehensive sampling 

frame of certified rice farmers was available in the study area. Moreover, certified producers represented 

a relatively specialised group that was difficult to identify through conventional random sampling proce-

dures. Referrals from local cooperatives, extension officers, and farmer networks facilitated access to both 

certified and non-certified farmers with direct experience of rice production and certification schemes. 

Together, these sampling approaches facilitated access to both institutional actors and rice farmers, 

ensuring the inclusion of participants with relevant policy, production, and market experience 

(Herskovic, 2025).

Following Johnson et  al. (2007), the study employed a mixed-methods design to enhance the rigour of 

the case-study findings: a qualitative component elicited context-dependent mechanisms (e.g.  institutional 

constraints, sustainable-agriculture policy frameworks, perceived incentives), while a quantitative 

Figure 1. Rice �eld cultivated in Khóm 3, Vĩnh Long province, Mekong Delta region.
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component estimated associations between rice revenues and socio-economic characteristics (e.g. gender, 

cooperative membership, and market orientation).

The two components were integrated through a triangulation approach. Qualitative insights informed 

the survey design, while quantitative and qualitative findings provided complementary evidence on the 

effects of VSSs. The results were subsequently interpreted jointly and contextualised within the relevant 

literature on the topic.

3.2.  Qualitative data and analysis techniques

Semi-structured interviews were conducted with key stakeholders in the rice value chain (Appendices A 

and B). The stakeholder group comprised sector experts drawn from local institutions and agricultural 

organisations. The interviews were organised around themes aligned with SDG 2 ‘Zero Hunger’, focusing 

on the adoption of VSSs, sustainable agricultural practices, institutional support, labour aspects, and mar-

ket access for smallholder farmers.

A total of 12 stakeholders were interviewed: five senior policymakers involved in the rice sector, who 

held high-level roles, such as head of department and director within government agricultural agencies, 

and seven representatives of farmers’ organisations and cooperatives, including agricultural officers, ham-

let heads, and cooperative members (Appendices C and D). All participants provided informed verbal 

consent prior to the interviews.

Qualitative data were analysed using text and narrative analysis techniques implemented in IRaMuTeQ 

version 0.7 alpha 2 (Ratinaud, 2014). The primary analytical method applied was Text Mining – Clustering 

(TM-C), a hierarchical descending classification (HDC) method based on ALCESTE (Reinert, 2001). TM-C 

identifies statistically independent classes of text segments by maximising the Chi-squared distance 

between word–segment matrices, thereby grouping together segments that share similar vocabularies 

and semantic structures (Illia et  al., 2014). Each cluster thus consists of words and associated text seg-

ments forming a coherent thematic pattern.

The results were projected onto a factorial plane, which mapped words according to their contribu-

tions to two latent dimensions structuring the interview data. Words located close to one another were 

used in similar textual contexts, whereas distant words reflected contrasting thematic patterns. Word size 

indicated the strength of their association with these dimensions. This representation enabled the iden-

tification of the main thematic clusters emerging from the interviews and their positioning along the 

principal semantic axes.

3.3.  Quantitative data and analysis techniques

A closed-ended survey was conducted with 110 smallholder farmers, selected based on specific charac-

teristics, such as gender, certification status, cooperative membership and VSSs uptake, to ensure diver-

sity in socio-economic profiles and production contexts across different villages in the MKD region 

(Appendices E and F). Oral consent was obtained from all participants. The surveyed villages included 

Tan An, Thanh Phu Long, Que My Thanh, and Dong Son in Long An province, as well as Huong Tho Phu, 

Long Binh, and Tan Phu in Tien Giang province (Appendix F).

Quantitative data were analysed in R using descriptive and inferential methods (R Core Team, 2024).

The empirical specification was informed by the agricultural household and farm-performance litera-

ture, which suggests that farm revenues are influenced by farm characteristics, human capital, institu-

tional arrangements, and market participation. Previous studies showed that sustainability certification 

could affect farmers’ economic performance through improved market access, price premiums, and pro-

duction practices (Doanh et  al., 2018; Akrong et  al., 2022;). Likewise, cooperative membership was found 

to influence revenues by facilitating knowledge sharing, collective marketing, and access to inputs and 

services (Nguyen et  al., 2019). Cultivated area and human capital were also identified as important deter-

minants of agricultural income and farm performance (Karki et  al., 2011; Nguyen et  al., 2019).

The dependent variable was expressed as the natural logarithm of rice revenue to reduce the influ-

ence of skewness and extreme values in the revenue distribution and to facilitate the interpretation of 

estimated coefficients as approximate percentage changes in revenue (Wooldridge, 2013). Accordingly, a 
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log-linear model was adopted for the empirical analysis. Alternative functional forms were also explored 

during model specification and supported the retention of the log-linear model.

To examine the determinants of farmers’ earnings, we estimated an ordinary least squares (OLS) 

regression model with the natural logarithm of rice revenue as the dependent variable. Therefore, the 

following multiple linear regression model was estimated (1):log(Revenuei) = 𝛽0 + 𝛽1 Certificationi + 𝛽2 

Cooperative membershipi + (1)𝛽3 (Certificationi × Cooperativei) + 𝛽4 Rice areai +𝛽5 Agei ‘middle-aged’ + 𝛽6 Agei ‘older’ + 𝛽7 Household sizei +𝛽8 National marketi + 𝛽9 International marketi + 𝛽10 Genderi +

β11 Human capital indexi + 𝜀i

The main variables, along with their types and definitions, used in the regression model were pre-

sented in Table 2.

To ensure the validity of the regression model, a series of diagnostic tests was performed. First, 

Pearson’s correlation between certification and cooperative membership was 0.33, indicating a weak 

association. Second, variance inflation factors (VIFs) were all below the commonly accepted threshold of 

5, suggesting no multicollinearity concerns. Third, the Breusch–Pagan test did not indicate heteroskedas-

ticity (BP = 12.74, df = 11, p = 0.31). Fourth, the Shapiro–Wilk test suggested approximate normality of 

the residuals (W = 0.98, p = 0.08), which was further supported by Q–Q plots showing only minor devia-

tions in the tails, acceptable given the sample size (n = 110). Finally, Cook’s distance values were all below 

0.5, indicating the absence of influential observations.

Additional robustness checks were conducted. The Ramsey RESET test did not suggest model misspec-

ification (RESET = 0.14, p = 0.87), and linear combination (Lincom) tests confirmed the statistical signifi-

cance of the interaction effect between certification and cooperative membership (F = 8.74, p = 0.004). 

Overall, these results indicate that the OLS regression model is well specified and appropriate for the 

analysis.

4.  Results

4.1.  Survey sample and descriptive statistics

Descriptive statistics of the variables used in the OLS model, including their means, standard deviations, 

standard errors, minimum and maximum values, are presented in Table 3. Among the 110 surveyed 

farmers, 47% of household heads were female, indicating a relatively balanced gender distribution in the 

sample. The average age of household heads was 57.4 years, ranging from 33 to 76 years. The average 

household size was approximately five members.

The average annual revenue from rice production was approximately USD 6,371.7 in 2023, considering 

the entire rice area cultivated by each farmer. The mean rice area was 1.2 hectares, with approximately 

63.6% of respondents cultivating less than 1 hectare, 23.7% cultivating between 1 and 2 hectares, and 

12.7% cultivating more than 2 hectares. In terms of sustainability certification, 41% of respondents 

Table 2. Type and de�nition of the variables included in the OLS model.

Variable Type of variable De�nition

Revenue Continuous Total revenue from rice production in 2023
Certi�cation Dummy Farmer adoption of VSS (GlobalGAP, VietGAP, or Organic certi�cation)a

Cooperative membership Dummy Farmer membership in an agricultural cooperative
Rice area Continuous Total area used for rice cultivation (hectares)
Age of the household head Categorical Age group of the household head: young (≤40 years), middle-aged 

(41–60 years), older (>60 years)
Household size Discrete Number of individuals living in the household
National market Dummy Farmer participation in the national rice market
International market Dummy Farmer participation in international rice markets
Gender of household head Dummy Male or female household head
Human capital index Continuous Composite index re�ecting farmers’ managerial and technical capacityb

aNo cases of multiple certi�cation were observed among the surveyed farmers.
bThe human capital index draws on the concept of human capital as de�ned by DFID (1999), referring to the knowledge, competencies, and 
health-related attributes that enable individuals to pursue livelihood strategies and achieve desired outcomes. The index ranges from 0 to 1 
and was constructed as the unweighted average of three binary indicators: the presence of a written sales contract, farm budget manage-
ment, and the use of personal protective equipment (PPE). Higher values re�ect greater managerial and technical capacity.
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reported being certified under VSSs, while only 16% were members of an agricultural cooperative, sug-

gesting relatively low levels of formal organisation among smallholder farmers. Market access was rela-

tively high, with 78% of farmers selling their rice on the national market and 45% accessing international 

markets. Finally, the human capital index, reflecting farmers’ managerial and technical capacity, had a 

mean value of 0.42. This suggests that, although some farmers had already exhibited basic managerial 

and safety-related practices, substantial scope remained for strengthening the capabilities required to 

support sustainable livelihood strategies among rice producers.

4.2.  Determinants of rice revenue

4.2.1.  Regression results

The estimated results of the regression model are presented in Table 4. Overall, the model shows good 

explanatory power, with an R2 of 0.41 and an adjusted R2 of 0.34, and is statistically significant (F = 6.18, 

p < 0.001). Rice area was positively related to revenue (p < 0.001): a one-hectare increase in the area under 

rice cultivation was associated with a 39.1% higher revenue. Certified farmers earned, on average, 28% 

more than their non-certified counterparts; however, this effect was not statistically significant (p = 0.11). 

In contrast, cooperative membership was associated with a 62.4% decrease in revenue relative to farmers 

without membership (p < 0.01). The interaction between certification and cooperative membership was 

positive and statistically significant (p < 0.05), indicating that the revenue effect of certification differed by 

cooperative membership status. Farmers who were both certified and cooperative members earned 

approximately 8.7% more than those who were neither certified nor cooperative members.

As further reflected in Table 4, female household heads earned approximately 21.5% less than their 

male counterparts (p < 0.10). Being middle-aged was associated with a 53% increase in revenue 

Table 3. Descriptive statistics of the variables used in the OLS model.

Variable Unit Mean SD SE Min Max

Revenue USD 6371.66 5326.85 507.90 528.61 29367.34
Certi�cation Proportion (VSS) 0.41 0.49 0.05 0.00 1.00
Cooperative membership Proportion 0.16 0.37 0.04 0.00 1.00
Rice area Hectare 1.20 1.09 0.10 0.20 7.00
Age of household head Years 57.35 9.47 0.90 33.00 76.00
Household size No. of members 4.88 1.84 0.18 1.00 11.00
National market Proportion 0.78 0.41 0.04 0.00 1.00
International market Proportion 0.45 0.50 0.05 0.00 1.00
Gender of household head Proportion (female) 0.47 0.50 0.05 0.00 1.00
Human capital index Index (0–1) 0.42 0.23 0.02 0.00 1.00

Table 4. OLS regression results for log(revenue) with derived percentage e�ects.

Variables Coe�. (beta) Std. Error Sign. level %Δy= 100 × [exp(β) − 1]

(Intercept) 7.89 0.37 ***
Certi�cation (1 = yes) 0.25 0.15 28.02
Cooperative membership (1 = yes) −0.98 0.34 ** −62.39
Certi�cation × Cooperative 

membership
0.81 0.40 * 8.72a

Rice area 0.33 0.06 *** 39.05
Age: Middle-aged (ref: Young) 0.43 0.22 . 53.00
Age: Older (ref: Young) 0.18 0.23 19.31
Household size 0.02 0.03 2.50
National market (1 = yes) −0.24 0.19 −21.07
International market (1 = yes) 0.02 0.16 1.63
Gender (1 = female) −0.24 0.13 . −21.52
Human capital index 0.10 0.28 10.37
Model diagnostics:
Number of observations 110
R-squared 0.41
Adjusted R-squared 0.34
F-statistic 6.18 (df = 11, 98) ***

Note: *** p < 0.001; ** p < 0.01; * p < 0.05. p < 0.10.
aAs the interaction coe�cient has no standalone percentage interpretation, the value shown is the combined e�ect of being both certi�ed 
and a cooperative member (relative to neither), computed as %Δy = 100 × [exp(β cert. + β coop. member. + β interaction) − 1] (Wooldridge, 
2013).
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compared to younger farmers, and this effect was marginally significant (p < 0.10). The human capital 

index was positively but not significantly associated with rice revenue, corresponding to an estimated 

increase of about 10.4%. Other variables, including household size, national and international market 

access, and belonging to the older age category, displayed coefficients with varying signs but were not 

statistically significant.

4.2.2.  Participation in certi�cation schemes: market access, farming practices, child labour, barriers, 

and incentives

As shown in Table 5, certified and non-certified farmers differed notably in their market access, particu-

larly regarding sales in national and international markets. Among non-certified farmers, the majority 

(67.7%) sold their rice only in the national market, while 15.4% accessed international markets, and 

16.9% operated in both. In contrast, certified farmers showed more diversified market preferences: 37.8% 

targeted only the national market, 31.1% focused on international markets, and the remaining 31.1% 

participated in both channels. A Pearson chi-square test of independence was conducted to assess the 

association between certification status and market access. The results confirmed that the distribution of 

market channels differed significantly between certified and non-certified farmers (χ2 = 9.66, df = 2, 

p = 0.008), suggesting that certified farmers were more likely to participate in international markets and 

to combine national and international market channels.

Table 5. Market access by certi�cation status (n = 110).

National market International market Both markets

Non-certi�ed 67.7% 15.4% 16.9%
Certi�ed 37.8% 31.1% 31.1%

As presented in Figure 2, certi�ed and non-certi�ed farmers showed di�ering levels of adoption of sustainable agricultural approaches. Good 
Agricultural Practices (GAP) were primarily adopted by certi�ed farmers (36), compared to only two non-certi�ed farmers. A substantial num-
ber of non-certi�ed farmers (59) reported not adopting any sustainable approach. These farmers largely relied on conventional rice cultivation 
methods, which typically involve higher use of chemical fertilisers and pesticides. Organic farming was adopted by a small number of both 
certi�ed (6) and non-certi�ed (4) farmers. Other methods, such as Climate-Smart Agriculture (CSA) and the System of Rice Intensi�cation (SRI), 
were implemented by a few certi�ed farmers (1 and 2, respectively), with no uptake among non-certi�ed farmers. To assess whether certi�-
cation status was associated with the adoption of sustainable farming systems, sustainable practices were grouped into two categories: adop-
tion of at least one sustainable agricultural approach and no adoption. A Pearson chi-square test of independence revealed a statistically 
signi�cant association between certi�cation status and the adoption of sustainable agricultural practices (χ2 = 84.49, df = 1, p < 0.001), indi-
cating that certi�ed farmers were substantially more likely to adopt sustainable farming approaches than non-certi�ed farmers.

Figure 2. Frequency of sustainable farming systems adoption between certi�ed and non-certi�ed farmers (n = 110).
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As presented in Table 6, the adoption rates of water-efficient practices among certified and 

non-certified farmers were very low. A large majority of both non-certified (95.4%) and certified farm-

ers (93.3%) reported not using any water-saving techniques. Rainwater harvesting was used by 4.6% 

of non-certified and 4.5% of certified farmers, suggesting a minimal and nearly identical level of 

engagement between the two groups. Water recycling methods (e.g. AWD) were reported by only 

2.2% of certified farmers, while none of the non-certified farmers used them. Overall, these findings 

suggest that the adoption of water-efficient practices remained limited irrespective of certifica-

tion status.

As shown in Table 7, all certified farmers reported no use of child labour in their daily rice-farming 

activities. In contrast, among non-certified farmers, 6.2% reported employing children for a few hours, 

1.5% for an entire day, and 92.3% indicated no use of child labour. A Fisher’s exact test did not detect 

a statistically significant association between certification status and the reported use of child labour at 

the 5% significance level (p = 0.059).

As presented in Figure 3, GlobalGAP was the most commonly adopted certification, with 22 farmers 

complying with its standards, followed by the national sustainability standard VietGAP, adopted by 17 

farmers. In contrast, Organic certification had the lowest adoption rate, with only 6 farmers meeting its 

requirements.

The main barriers to certification adoption reported by farmers were presented in Table 8. The most 

frequently cited challenge was limited technical assistance (46.2%), suggesting that many farmers lack 

access to adequate support, training, or guidance to meet certification requirements. The second most 

common barrier was the complexity of compliance with certification standards (32.3%), indicating that 

many farmers perceive the certification process as too demanding or difficult to navigate. Other con-

straints, such as high costs (4.6%) and low revenues (4.6%), were mentioned less frequently, suggesting 

that while economic considerations matter, they are not perceived as the primary deterrents to VSS 

adoption. Additionally, 12.3% of farmers selected ‘Other’, pointing to the presence of additional 

context-specific reasons.

The main benefits of adopting VSSs were summarised in Table 9. The most frequently cited benefit 

was enhanced profit (25.5%), followed by increased yield (21.8%). Farmers also valued better extension 

services (20%) and improved health conditions (20%) equally, reflecting the importance of technical sup-

port and the role of VSSs in promoting safer and more informed farming practices. Although environ-

mental protection (12.7%) was acknowledged as a benefit, its lower rate suggests that this topic was not 

a key priority for farmers.

As reflected in Table 10, farmers obtained the price premium incentives associated with sustainability 

certifications in different forms. Most rice producers (70.9%) benefitted through technical assistance, such 

as training, advisory services, and capacity-building, rather than direct cash transfers. Only 25.5% of farm-

ers received the premium as monetary compensation. A small share obtained incentives in the form of 

social services (1.8%) and capital assets (1.8%), often provided through community-based services (e.g. 

provision of PPE) and infrastructure investments (e.g. collective storage facilities and warehouses).

4.3.  Stakeholders’ perspectives on the sustainability of the rice value chain

Drawing on qualitative interviews, we outline below the main trade and sustainability challenges and 

stakeholder insights on VSSs in the MKD rice sector. While the interviews were structured around 

Table 6. Adoption of water-e�cient practices by certi�cation status (n = 110).

Water recycling Rain harvest None

Non-certi�ed 0.0% 4.6% 95.4%
Certi�ed 2.2% 4.5% 93.3%

Table 7. Child labour incidence between certi�ed and non-certi�ed farmers (n = 110).

No Yes, only few hours Yes, for the entire day

Non-certi�ed 92.3% 6.2% 1.5%
Certi�ed 100% 0.0% 0.0%
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predefined thematic domains aligned with SDG 2, the subsequent text-mining analysis allowed 

themes to emerge inductively from stakeholders’ discourse. Finally, the section concludes with a com-

parative analysis of policymakers’ and farmer representatives’ perspectives across the main themes 

identified.

4.3.1.  Policymakers’ perspectives

As shown in Figure 4, policymakers emphasised that the EVFTA was associated with higher export stan-

dards for the EU market and with the promotion of sustainable agricultural practices in Vietnam (green 

cluster). In this context, they referred to VSSs, especially GlobalGAP, which require compliance with fer-

tiliser management, pesticide use, and traceability systems, as key instruments facilitating rice exports. 

Figure 3. Types of VSSs adopted by certi�ed farmers (n = 45).

Table 8. Main barriers to VSSs adoption (n = 65).

Barrier %

Limited  technical  assistance 46.2
Compliance with certi�cation  requirements 32.3
Other 12.3
High  cost 4.6
Low  revenues 4.6

Table 9. Main bene�ts of VSSs adoption (n = 45).

Bene�t %

Enhanced pro�t 25.5
Increased yield 21.8
Better extension services 20.0
Improved health condition 20.0
Environmental protection 12.7

Table 10. Distribution of price premium incentives among certi�ed farmers (n = 45).

Price premium incentive %

Technical assistance 70.9
Monetary compensation 25.5
Social services 1.8
Capital assets 1.8
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However, the discourse also highlighted persistent challenges in the adoption of sustainability certifica-

tions, as limited financial resources and technical expertise continued to constrain access to certification 

schemes and to the EU market, particularly for smallholder farmers (blue cluster).

According to policymakers, intensive farming practices and the excessive use of chemical fertilisers 

were closely associated with soil nutrient depletion and widespread pollution, contributing to soil 

degradation and water contamination. These environmental concerns emerged as critical challenges 

for Vietnam’s rice sector in the MKD (red cluster). In addition, increasing water salinisation, especially 

in coastal and delta areas, was identified as a direct threat to rice production and productivity. In 

response, policymakers referred to the promotion of sustainable practices, such as crop rotation, the 

use of organic fertilisers, and the adoption of the AWD system. Although these measures were dis-

cussed as enhancing resource-use efficiency and environmental performance, their uptake remained 

limited due to high upfront costs (e.g. investments in irrigation infrastructure and training require-

ments), the absence of immediate economic incentives for farmers, and institutional constraints. 

Limited institutional capacity, fragmented implementation, and insufficient stakeholder engagement 

were also highlighted as factors reducing the effectiveness of sustainability initiatives (grey cluster).

Gender-related issues also featured in policymakers’ discourse, pointing to persistent disparities in 

Vietnam’s agricultural labour market, particularly in rice production (purple cluster). Women were mainly 

Figure 4. Factorial analysis of keywords structuring policymakers’ discourse. Note: Colours indicate thematic clusters 
related to environmental issues (red); standards, certi�cation, and governance mechanisms (blue); agro-food production, 
quality, and market integration (green); gender roles, labour conditions, and PPE (purple); and institutional context and 
structural constraints (grey).
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associated with less specialised tasks such as weeding and trimming, whereas men were more frequently 

linked to specialised activities, including pesticide spraying and fertiliser application. This division of 

labour corresponded to income differentials, with men earning approximately VND 115,000 more per 

day.1 At the same time, women were described as facing higher health risks, both through direct crop 

handling and when assisting men during pesticide application, often without adequate PPE.

4.3.2.  Farmers’ organisations and cooperatives’ perspectives

As shown in Figure 5, representatives of farmer organisations and cooperatives acknowledged the capac-

ity of VSSs to enhance productivity and meet export requirements under the EVFTA (green cluster). They 

also noted that the use of certified high-quality seeds was essential for increasing rice productivity and 

complying with EU quality standards. Although such seed varieties were available, many rice farmers 

continued to reuse seeds from previous harvests, a widespread cost-saving practice among rice produc-

ers. Likewise, organic farming methods were not widely adopted.

Discussions around prices, income, and export opportunities suggested that engagement with certifi-

cation and organised value chains was often perceived in terms of potential economic benefits and 

market participation (red cluster). At the same time, farmers faced practical constraints related to the 

affordability of inputs and limited access to markets that offer price premiums for sustainable production. 

Figure 5. Factorial analysis of keywords structuring the discourse of representatives of farmer organisations and coop-
eratives. Note: Colours indicate thematic clusters related to economic bene�ts (red); standards, certi�cation, and gover-
nance mechanisms (blue); bargaining power (light blue); agro-food production, quality, and market integration (green); 
implementation of sustainability practices (purple); and environmental issues (grey).
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In addition, barriers related to logistics and market access, such as the scarce availability of organic 

inputs, weak links to buyers, and insufficient training, further impeded the diffusion of sustainable meth-

ods in rice farming (purple cluster).

Representatives of farmer organisations and cooperatives also noted the positive role of cooperatives 

in facilitating knowledge sharing and improving production processes (blue cluster). Through participa-

tion in cooperatives, rice producers benefitted from shared cultivation techniques, access to equipment, 

and collective procurement of inputs, which helped reduce individual production costs and improve 

efficiency. Nonetheless, many cooperatives lacked sufficient bargaining power when negotiating with 

intermediaries, limiting the economic gains for their members. As noted by the representatives, EU trade 

opportunities hold potential for boosting the rice sector, but most of the economic benefits are currently 

captured by intermediaries and downstream actors (e.g. traders and exporters) rather than producers 

(light blue cluster).

Representatives of farmer organisations and cooperatives identified environmental pressures, particu-

larly saltwater intrusion, soil degradation, and prolonged dry seasons, as key issues in the MKD. These 

pressures led to significant water shortages, while elevated salinity progressively reduced soil fertility 

(grey cluster). They called for stronger technical guidance and government support to upgrade irrigation 

systems and address environmental risks to rice production, thereby safeguarding the long-term produc-

tivity of the sector.

4.3.3.  Comparison of stakeholder perspectives across key themes

The qualitative findings were synthesised around five key themes aligned with SDG 2: VSS adoption, 

sustainable agricultural practices, institutional support, labour aspects, and market access. The analysis 

also highlights areas of convergence and divergence between policymakers and representatives of farm-

ers’ organisations and cooperatives.

VSS adoption: both policymakers and representatives of farmers’ organisations recognised the potential 

of VSSs to improve product quality, facilitate compliance with EU requirements, and enhance access to 

export markets. However, both groups also highlighted persistent barriers to adoption, including limited 

technical capacity, financial constraints, and the complexity of certification requirements. While policy-

makers tended to emphasise the role of VSSs in strengthening compliance with international standards 

and improving market competitiveness, farmer representatives focused more on the practical challenges 

associated with implementation, such as the high cost of certified seeds and the resources required to 

comply with VSS requirements. Despite these challenges, both groups viewed VSSs as potentially import-

ant instruments for supporting the integration of Vietnamese rice producers into higher-value and 

export-oriented markets.

Sustainable agricultural practices: stakeholders agreed that environmentally sustainable practices remain 

insufficiently adopted in the MKD. Policymakers stressed concerns related to soil degradation, water pol-

lution, salinity intrusion, and the broader impacts of climate change on rice production systems. Farmer 

representatives highlighted the limited use of organic farming methods and the continued reliance on 

conventional production practices (e.g. high use of chemical fertilisers and pesticides). Both groups also 

recognised the challenges posed by water scarcity and environmental degradation. However, policymak-

ers placed particular emphasis on the limited uptake of water-efficient practices, such as AWD, as well 

as the need to promote more resource-efficient production systems. Economic constraints, limited incen-

tives, and insufficient technical support were identified as important barriers to the wider adoption of 

sustainable practices. Stakeholders further emphasised the need to strengthen climate adaptation mea-

sures and improve resource-use efficiency to enhance the long-term sustainability and resilience of rice 

farming in the MKD.

Institutional support: strong convergence emerged regarding the need for improved institutional sup-

port. Policymakers highlighted challenges related to the enforcement of sustainability programmes by 

the Government of Vietnam, including fragmented implementation and limited institutional capacity, 

whereas farmer representatives emphasised insufficient training, technical guidance, and support ser-

vices. Both groups recognised the importance of strengthening extension services (e.g. through the pro-

vision of technical assistance) and improving coordination among stakeholders in the rice value chain 
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(e.g. government agencies, extension services, and VSS programmes) to facilitate the implementation of 

sustainability initiatives and certification schemes.

Labour aspects: policymakers explicitly highlighted gender disparities in the rice sector, including the 

concentration of women in less specialised activities, income inequalities, and occupational health risks 

associated with pesticide exposure. Although labour issues were less prominent in the discourse of 

farmer representatives, both stakeholder groups acknowledged the importance of improving social con-

ditions and supporting more inclusive participation in the rice value chain, particularly for women and 

other potentially disadvantaged groups (e.g. young farmers).

Market access: both groups recognised the opportunities created by the EVFTA and export-oriented 

markets. However, farmer representatives placed greater emphasis on the role of cooperatives, which 

often exhibited limited bargaining power, restricted access to premium markets, and a concentration of 

benefits among intermediaries and downstream actors in the rice value chain. By contrast, policymakers 

focused on the role of certification and compliance mechanisms in facilitating access to international 

markets. While farmers highlighted the unequal distribution of benefits along the rice value chain, poli-

cymakers emphasised the potential of certification to enhance market access and strengthen the export 

competitiveness of the rice sector under the EVFTA.

5.  Discussion

This section combines quantitative results and qualitative insights and situates VSSs within the broader 

international literature on sustainability certification in developing countries. Although the empirical 

model did not explicitly account for some potentially relevant variables, such as farmers’ literacy, input 

prices and rice variety types, that may affect rice producers’ revenues in the MKD, these aspects are 

discussed by drawing on relevant literature.

It is also important to acknowledge a few limitations of this study. First, economic performance was 

assessed using total rice revenue rather than net income, as information on production costs was not 

consistently available across all surveyed farmers. Consequently, the analysis could not fully disentangle 

the relative contribution of certification and transaction costs, price premiums, and other market-related 

factors to the observed differences in economic performance. Second, revenue data refer to 2023 and 

may therefore have been influenced by market conditions prevailing during that year, including fluctua-

tions in domestic and international rice markets. These limitations should be considered when interpret-

ing the results.

Overall, the study contributes to the literature by providing farmer-level evidence on the economic 

implications of VSSs in the rice sector under the EVFTA. The findings reveal a complex set of interrelated 

dynamics and trade-offs involving certification, institutional support, farmers’ socio-economic characteris-

tics, and environmental conditions in an export-oriented economy such as Vietnam.

5.1.  Systemic barriers to VSSs adoption

Although the Vietnamese government has established a legal and policy framework aimed at promoting 

sustainability and land management, weak economic incentives and gaps in extension service provision 

have continued to limit the widespread adoption of sustainable agricultural practices (ADB, 2022; Demont 

& Rutsaert, 2017). As noted by Oosterveer et  al. (2014), VSSs tend to perform more effectively in contexts 

characterised by strong government support and well-developed infrastructure that can help offset cer-

tification costs for producers. In Vietnam, land policies designed to preserve rice production have con-

tributed to national food security by targeting an annual output of 41–43 million tonnes and generating 

substantial export surpluses. However, these policies have also resulted in relatively modest value added 

and have constrained farmers’ ability to diversify into higher-value rice varieties and adopt sustainable 

cultivation practices (Chu et  al., 2017; Petersen et  al., 2017).

In this context, results from the farmer survey and stakeholder interviews indicated that VSS adoption 

among rice producers remained limited in the provinces of Long An and Tien Giang. This finding aligns 

with previous studies identifying high transaction costs, limited technical support, and weak institutional 

capacity as major constraints on smallholder farmers’ participation in sustainability schemes (FAO, 2014; 
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Ingram et al., 2018; Maertens & Swinnen, 2015; Meemken, 2020). Despite these constraints, certified farmers 

reported several perceived benefits associated with VSS adoption. Enhanced profit (25.5%) and increased 

yield (21.8%) were the most frequently cited advantages, while 20% of respondents highlighted improved 

access to extension services and better health conditions, underscoring the role of technical support and 

safer farming practices (Table 9). In contrast, only 12.7% of farmers identified environmental protection as 

a key benefit, suggesting that environmental outcomes were less salient to farmers than other advantages.

5.2.  Certi�cation, cooperatives, and price premiums

The quantitative analysis showed that VSS adoption was positively associated with a 28% increase in rice 

revenues, although the effect was not statistically significant (Table 4). Certified farmers reported higher 

average revenues (USD 7,435) than non-certified farmers (USD 5,635). Furthermore, certified farmers 

achieved higher average rice yields (21,976 kg) than non-certified farmers (17,065 kg), which may partly 

explain the observed revenue differences. A key insight was the statistically significant interaction 

between certification and cooperative membership. Farmers who were both certified and members of a 

cooperative earned 8.7% more than their non-certified and non-member counterparts. These results are 

supported by earlier evidence that well-functioning cooperatives can reduce input costs and enhance 

knowledge sharing, thereby improving farmers’ economic performance (Oya et  al., 2018). As also noted 

by D’Annolfo and Demaria (2026), adherence to VSSs is often associated with higher expenditures on 

quality inputs, including fertilisers, improved seeds, and agrochemicals. These cost pressures have inten-

sified in recent years due to sharp increases in input prices, which have been further amplified by inter-

national crises, such as the Russia–Ukraine war (Leconte-Demarsy & Rice, 2025).

In contrast, cooperative membership alone was negatively associated with revenue (62.4%), suggest-

ing that many Vietnamese cooperatives may not yet be fully realising their economic potential. This 

result may depend on factors, such as managerial capacity, governance structure, and ability to establish 

market linkages, including access to higher-value and export-oriented market channels, a pattern also 

documented by other studies conducted in Ethiopia and Cambodia (Francesconi & Heerink, 2011; Ofori 

et  al., 2019). These findings echo the conclusions of the FAO, which underlined the need for governance 

reforms in farmer organisations to fulfil their potential and deliver more equitable outcomes for their 

members (FAO, 2014; Nguyen et  al., 2023).

An additional challenge highlighted in Section 4 concerns the way price premium incentives are dis-

tributed to farmers. As shown in Table 10, the relatively low rate of direct profit distribution undermines 

the rationale for adopting VSSs and may help explain the limited adoption rates among farmers 

(Addae-Boadu et  al., 2017). Previous studies have found that weak, delayed, and opaque financial incen-

tives discourage farmers’ participation in sustainability schemes (Klier & Possinger, 2012; Meemken & 

Qaim, 2018; Molenaar et  al., 2015; Smith, 2010).

5.3.  Market access, trade integration, and asymmetries

As underlined by Stuart et  al. (2018), rice producers faced significant challenges, including the absence 

of established marketing channels for certified rice in Vietnam. Broader constraints related to infrastruc-

ture, transparency, and digital tools, combined with high entry costs and limited price transmission, fur-

ther undermined smallholders’ capacity to benefit from trade opportunities (WB, 2022a). These barriers 

help explain the limited revenue effects observed in the regression analysis, reflecting deeper systemic 

issues in Vietnam’s agricultural economy.

In this context, market access, whether national or international, did not have a statistically significant impact 

on revenues (Table 4). However, the direction of the coefficients was noteworthy: national market access was 

associated with a negative effect (21.1%), while international market access showed a slightly positive effect 

(1.6%). Table 5 revealed notable differences in market orientation between certified and non-certified farmers, 

suggesting that VSS adoption may facilitate greater integration into global value chains by expanding access 

to export-oriented market channels. The negative coefficient associated with participation in the national mar-

ket may reflect structural differences between domestic and export-oriented rice value chains (Table 4). 
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Domestic rice markets are more strongly shaped by government policies, food security objectives, and market-

ing arrangements, which may limit price differentiation and premium opportunities compared with interna-

tional channels (Demont & Rutsaert, 2017; Stuart et  al., 2018). More broadly, Demont and Rutsaert (2017) 

identified key market limitations constraining the benefits of sustainability initiatives in the rice sector,  including: 

(i) limited bargaining power among farmers; (ii) the absence of a strong international brand reputation; and  

(iii) the continued reliance on chemical inputs for fertilisation and pest management. These challenges, together 

with persistent information asymmetries, such as limited access to real-time market prices, have hindered the 

adoption and scaling of VSSs along the rice value chain (Stuart et  al., 2018; WB, 2022b).

As argued by Kleemann et  al. (2014), without adequate support services, such as extension train-

ing, financial assistance, and access to infrastructure, VSSs risk excluding smallholder farmers from 

certification opportunities, thereby reinforcing existing socioeconomic inequalities. In the absence of 

targeted interventions, only better-resourced farmers can afford to comply with VSS requirements, 

deepening the divide between larger and smallholder rice producers (Brako et  al., 2021; Fenger 

et  al., 2017).

5.4.  Social aspects: gender, age, and child labour

As shown by the regression analysis, female farmers earned about 21.5% less from rice production than 

their male counterparts, confirming that gender disparities persist in the MKD (Table 4). Descriptive sta-

tistics suggested that this gap may have been partly explained by differences in farm characteristics and 

market participation. Female farmers in the sample cultivated smaller rice areas on average (0.92 ha com-

pared with 1.45 ha for male farmers), reported lower production volumes (15,864 kg compared with 

21,952 kg), participated less frequently in international markets (38.5% compared with 50%), and were 

less likely to be members of agricultural cooperatives (11.5% compared with 20.7%). By contrast, certifi-

cation rates were broadly similar across genders, with 42.3% of female farmers and 39.7% of male farm-

ers reporting participation in VSSs, respectively. These findings suggest that differences in access to 

productive resources and market opportunities may have contributed to the lower revenues observed 

among female farmers (Tuan et  al., 2024). Consistent with the qualitative findings, interviewed stakehold-

ers highlighted persistent gender-related constraints in the rice sector, including women’s more limited 

participation in better-remunerated activities, decision-making bodies, and economic opportunities. As 

emphasised by Halili and Rodriguez Gonzalez (2026), occupational segregation in the agricultural sector 

reinforces income inequalities, as women are often concentrated in lower-paying roles. In the rice sector, 

this segregation contributes to unequal income distribution and constrains overall productivity gains. 

Although joint Land Use Rights Certificates (LURCs) issued by the Vietnamese government aimed to 

improve women’s access to land and promote gender equity, structural barriers and labour-market seg-

mentation continued to hinder their full participation in the rice value chain (USAID, 2016). Klier and 

Possinger (2012) noted that women-owned plots were typically smaller, limiting both yields and access 

to price premiums. Mauthofer and Santos (2022) also observed that female farmers engaged in VSSs 

remained underrepresented in decision-making bodies (e.g. cooperatives). As highlighted by Elson (1999) 

and Quisumbing et  al. (2014), gender-blind policies often overlook these systemic inequalities in the 

agricultural sector.

The OLS results also showed differences in rice revenue across age groups (Table 4). Middle-aged 

farmers earned significantly more than their younger and older counterparts, likely reflecting greater 

experience, broader social and market networks, and higher familiarity with certification procedures. In 

contrast, younger farmers face specific constraints in accessing land, credit, and training opportunities 

(IFAD, 2019). According to the Annual Economic Report of the Mekong Delta 2022 (Vietnamnet, 2022), 

published by the Viet Nam Chamber of Commerce and Industry, the MKD had the lowest rate of trained 

labour in the country, with only 14.9% of workers receiving formal training. Moreover, the share of work-

ers with a university degree was just 6.8%, also the lowest among all Vietnamese regions (Vietnamnet, 

2022). In line with the review conducted by D’Annolfo and Demaria (2026), the human capital index 

displayed substantial scope for improvement, suggesting that the limited availability of skilled and edu-

cated labour may constrain farmers’ ability to access market information, comply with complex certifica-

tion requirements, and capitalise on new trade opportunities under the EVFTA.
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As shown in Table 7, all certified farmers reported no use of child labour in their rice-farming activi-

ties. These results are consistent with VSSs being associated with stricter compliance with labour stan-

dards and greater awareness of child labour issues. According to Edmonds and Pavcnik (2004), rising rice 

prices resulting from market integration contributed significantly to reductions in child labour in Vietnam 

during the 1990s, particularly among households with larger landholdings. This highlights how improved 

market access and higher agricultural returns can positively influence child labour outcomes. Nevertheless, 

more than one million children aged 5–17 were still engaged in child labour, representing 5.4% of the 

population in this age group in Vietnam (UNICEF, 2025).

5.5.  Environmental challenges and climate change adaptation strategies

Despite the Vietnamese government’s efforts to promote the adoption of sustainable approaches, includ-

ing 1M5R and AWD, the actual uptake of environmentally friendly techniques remained limited in the 

MKD and depended on socio-economic conditions and farm characteristics (Flor et  al., 2021). Among 

certified farmers, 80% reported the adoption of GAP, compared to only 3% of non-certified farmers 

(Figure 2). Nearly all non-certified farmers (91%) reported no use of sustainable approaches and contin-

ued to rely on conventional farming methods. Water-efficient practices were also rarely adopted, with 

95.4% of non-certified and 93.3% of certified farmers reporting no use of water-saving techniques (Table 

6). This continued reliance on conventional methods in rice cultivation contributed to high GHG emis-

sions and ecosystem degradation in the MKD (Smajgl & Ward, 2013; WB, 2022a).

According to Phuong-Dung et  al. (2025), conventional practices have proven ineffective in addressing 

salinity intrusion and drought in the MKD. Farmers often lacked adequate knowledge, which affected 

their ability to efficiently adopt and implement these sustainable systems, including agroecological 

approaches (Ankuyi et  al., 2023; Bandanaa et  al., 2021). As noted by Mockshell and Villarino (2019), this 

was also due to poor provision of agricultural extension services, particularly in areas where public sup-

port was constrained by limited government funding, a common issue in developing countries. Moreover, 

Phuong-Dung et  al. (2025) found that many farmers hesitated to adopt sustainable practices due to 

concerns over yield loss, lack of technical knowledge, and adequate market incentives. These findings 

point to the need to rethink how VSSs integrate climate change adaptation strategies at the farm level, 

including integrated rice systems (e.g. rice–fish system), water recycling, and the adoption of local and 

salt-tolerant rice varieties (Paik et  al., 2020; Tu et  al., 2019). Finally, as highlighted by Potts et  al. (2016), 

many certification schemes still lack robust biodiversity monitoring frameworks, limiting their capacity to 

assess resilience trends in the long term.

6.  Conclusions and policy recommendations

The combination of quantitative and qualitative evidence collected in the MKD contributes to the grow-

ing body of literature suggesting that VSSs, as market-oriented tools, can contribute to raising revenues 

and addressing sustainability challenges faced by smallholder farmers in developing countries. However, 

their effectiveness depends on a set of interrelated factors operating at different scales, including rice 

area, cooperative governance, market structure, gender and age dynamics, human capital, and national 

environmental policy frameworks. To fulfil their potential in supporting sustainable and equitable trade 

under the EVFTA, VSS adoption must be embedded within broader institutional reforms, strengthened 

market incentives, infrastructure development, and inclusive capacity-building efforts across multiple lev-

els. The policy recommendations presented below draw on both the empirical findings of this study and 

the broader literature relevant to agricultural development, climate change adaptation, agri-food value 

chains, and trade-related sustainability issues. The conclusions and policy recommendations of this study 

are organised into five key areas.

Agricultural productivity and environmental sustainability
VSS adoption can support environmental protection by incentivising the uptake of sustainable prac-

tices (e.g. GAP and organic methods), while potentially enhancing farmers’ revenues. However, rice area 

emerged as the strongest predictor of rice revenue, with larger holdings benefiting from economies of 
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scale and higher production levels. To reduce productivity gaps and promote more equitable outcomes, 

policymakers and relevant stakeholders in the rice value chain could:

• Scale up water-e�cient irrigation (e.g. AWD) and input-reduction strategies (e.g. 1M5R) at the national 

level, complemented by targeted investment in CSA and agroecological approaches that raise yields 

without expanding cultivated area, thereby avoiding the degradation of natural ecosystems.

• Drawing on previous studies on climate adaptation in the MKD, policymakers could also prioritise 

risk-mitigation instruments, such as crop insurance and weather-indexed schemes, to bu�er climate 

shocks, with particular urgency in the MKD, where salinity intrusion and GHG emissions threaten the 

long-term sustainability of rice production.

• Infrastructure and digital transformation

Access to markets, whether national or international, did not significantly affect farmers’ revenues, 

largely due to persistent barriers and information asymmetries, such as high entry costs, inadequate 

infrastructure, and limited access to timely market information. To address these constraints, public and 

private actors could:

• Invest in physical infrastructure, such as rural roads and irrigation systems, to lower logistics and trans-

action costs and improve market access for smallholder rice farmers.

• Building on recommendations from the international literature, leverage public–private partnerships 

could support the deployment of digital tools for market planning, compliance, and negotiation, 

including mobile applications for real-time price information, certi�cation platforms, and blockchain-based 

traceability systems.

• Cooperative governance and price premiums

Although cooperatives can amplify the economic benefits of VSS adoption, cooperative membership 

alone was negatively associated with farmers’ revenues, indicating that many cooperatives struggle to 

secure better prices for their members. To enhance the attractiveness and bargaining power of cooper-

atives, there is a need to:

• Strengthen cooperative governance by improving professional management, transparent accounting, 

and member oversight, while increasing farmer participation in decision-making bodies.

• Ensure that price premiums are transferred directly to certi�ed farmers, rather than primarily through 

in-kind bene�ts such as technical assistance or input subsidies, to improve the economic attractive-

ness of VSS participation.

• Gender inclusion and capacity building

Women frequently performed labour-intensive tasks, faced higher health risks due to pesticide expo-

sure, and earned lower wages than men, while younger farmers encountered significant barriers limiting 

their economic performance. In the MKD, to promote inclusion and strengthen capacity, policymakers, 

development agencies (e.g. FAO, UNDP), and other stakeholders could:

• Expand training and extension services for smallholder farmers under the TSD chapter of the EVFTA.

• Target capacity-building programmes for women and young farmers, focusing on skills development 

(e.g. safe pesticide application, record-keeping and the correct use of PPE), while improving educa-

tional, �nancial, and digital literacy.

• Building on recommendations from UN agencies, training, extension, and capacity-building initiatives 

could be complemented by measures aimed at improving access to sustainable agricultural inputs 

(e.g. biofertilisers and biopesticides) and �nancial services.

• Market channels for certi�ed rice

To support the development of value-added rice exports under the EVFTA, market channels for certi-

fied rice should be strengthened at both international and national levels by:
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• In line with previous studies on certi�ed agri-food value chains, shortening value chains to reduce interme-

diary costs, enhancing traceability systems for Vietnamese certi�ed rice, and promoting consumer-awareness 

campaigns in the EU market could help strengthen market opportunities for certi�ed rice; in parallel, devel-

oping domestic channels for certi�ed rice to broaden access for Vietnamese consumers.

• Drawing on the broader literature on export market development, addressing competitive dynamics 

in EU markets by positioning certi�ed Vietnamese rice in speci�c market segments, communicating 

sustainability attributes, and avoiding direct price-based competition with sensitive EU varieties, 

notably those produced in Italy and Spain.

• A potential institutional mechanism identi�ed in the literature could involve establishing a Sustainable 

Rice Taskforce, comprising policymakers, certi�cation bodies, and farmer cooperatives, to coordinate 

implementation, monitor progress, and address emerging challenges under the EVFTA, ensuring that 

trade bene�ts align with sustainability objectives and that smallholder farmers are not left behind.

Note

 1. As of 31 July 2025, 115,000 VND equals approximately USD 4.39.
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Appendix A.  Qualitative questionnaire for policymakers

Participant details

Name: …

Surname: …

Gender: …

Full organisation name: …

Socio-economic section

1. Please inform, according to your experience/knowledge, on data/patterns concerning the income of small-scale 

producers in the Vietnamese rice sector. Any strati�cation data available on female farmers’ income for this sector?

2. How an increased trade with the EU could impact small-scale farmers’ income for the rice sector?

Environmental section

1. According to your experience or research activity, which are the main challenges concerning water and soil, and 

in general the environment, for the rice sector in Vietnam?

2. Please inform on statistical proportion, empirical evidence, or data concerning hectares in Vietnam submitted 

to sustainable agriculture schemes for the rice sector (including their typology, commitments for the farmers 

and funding: voluntary/private, international donors, State intervention).

3. How could trade standards favour sustainable agriculture in Vietnamese rice sector?

Certi�cation section

1. According to available research or data on the Vietnamese rice sector, please refer if there are present speci�c 

challenges (productivity issues, low resilience to infestation of pests and diseases, loss of quality) originating 

from limited genetic diversity (variety set).

2. If yes, which policies/actions are currently set to contrast at national level such challenges in the rice sector?

3. How do you think the EU could help with trade policy and technical assistance on crop resilient varieties?

4. Do you think that commercial valorisation and protection (on the PDO/PGI model) of local varieties could be a 

realistic path to undertake for the rice sector in Vietnam?

5. In this regard, are there already any experiences undertaken in this direction?
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Appendix B.  Qualitative questionnaire for representatives of farmer organisations and 

cooperatives

Participant details

Name: …

Surname: ….

Gender: …

Full organisation name: ….

Socio-economic section

1. In your opinion, how an expansion of trade opportunities with the EU would impact the income of small pro-

ducers in Vietnam? Which actors would bene�t the most?

2. Please inform about the main challenges experienced by small-scale producers in Vietnam in the rice sector.

3. In your sector to which extent small-scale producers are involved in farmers’ organisations (such as coopera-

tives) to strengthen their bargaining power and revenues?

Environmental section

1. Which are the main challenges concerning water and soil, and in general the environment, in your sector?

2. In your opinion, how an expansion of trade opportunities with the EU would impact agricultural output and 

consequently water and soil conditions in Vietnamese rice sector?

3. Are you aware of any sustainable agricultural scheme applied to your sector in Vietnam? If yes, please indicate 

which schemes and the respective agronomic commitments for the farmers.

Certi�cation section

1. Are you experiencing speci�c challenges (productivity issues, low resilience to infestation of pests and diseases, 

loss of quality) originating from limited genetic diversity (variety set) in your sector?

Appendix C.  List of interviewed policymaker representatives in the rice value chain in 

Long An province

Gender A�liation Role Province

Male Agriculture and rural development 
department of Tan Tru District

Head of department Long An

Male Service centre and agriculture Director Long An
Male Agriculture and rural development 

department of Tan Tru District
Head of department Long An

Male Rural development and irrigation 
department

Head of department Long An

Female Agriculture and rural development 
department of Tan Tru District

Head of department Long An

Appendix D.  List of interviewed farmers’ organisations and cooperative members in the 

rice value chain in Long An and Tien Giang provinces

Gender A�liation Role Province

Male Que My Thanh Commune, Tan Tru District Head of 1 Hamlet Long An
Male Dong Son Commune, Go Cong Tay District Agricultural o�cer of Dong Son 

Commune
Tien Giang

Male Long Binh Commune, Go Cong Tay District, Tien Giang 
Province.

Agricultural o�cer of Long Binh 
Commune

Tien Giang

Male Huong Tho Phu Commune, Go Cong Tay City Agricultural o�cer of Huong Tho 
Phu Commune

Long An

Male Hoa Phu Hamlet, Long Binh Commune, Go Cong Tay 
District

Head of Hoa Phu Hamlet Tien Giang

Male Huong Tho Phu Commune, Go Cong Tay City Agricultural o�cer of Huong Tho 
Phu Commune

Long An

Male Hoa Phu Hamlet, Long Binh Commune, Go Cong Tay 
District

Deputy head of Hoa Phu Hamlet Tien Giang
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Appendix E.  Quantitative survey for smallholder rice producers

Descriptive section

Name and Surname: …

Age: …

Gender: …

Ownership of the farm: …

Farm size: …

Number of household members: …

Geographical area (commune/village): …

Economic section:

1. What was the yield of your main crop in 2023 (in kilograms)?

Please specify …

2. What gross total revenue did you get from your main crop in the 2022–2023 season?

Please specify …

3. Was the earned amount su�cient to cover basic needs for you and your family?

 □ No

 □ Yes

4. In which market do you sell your crop? Please indicate more than one option if needed

 □ National market

 □ International market

Social section:

1. Are you a member of a cooperative?

 □ Yes

 □ No

2. Do you manage the farm budget?

 □ Yes

 □ No

3. Do you have a formal (written) contract with a buyer for the sale of rice?

 □ Yes

 □ No

4. When applying pesticides, do you use personal protective equipment?

 □ Yes

 □ No

5. Do children ever get involved in farm activities? Please select only one option

 □ No, never.

 □ Yes, only few hours on some day.

 □ Yes, for the entire day on some days.

 □ Yes, for the entire day in full week.

 □ Other (please specify) …

Environmental section

1. Which of the following sustainable approaches do you apply the most on your farm? Please select only one 

option

 □ None

 □ Organic system

 □ Agroecology

 □ Climate-Smart Agriculture

 □ System of rice intensi�cation (only rice)

 □ Agroforestry
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 □ Integrated aquaculture systems (only rice)

 □ Viet GAP

 □ Other (please specify) …

2. Do you apply any of the following methods to reduce the use of chemicals and fertilisers? Please indicate more 

than one option if needed.

 □ None

 □ Intercropping

 □ Use of compost and/or organic matter

 □ Cover crop.

 □ Mulching

 □ Crop rotation.

 □ Minimal tillage

 □ Other (please specify) ….

3. Are you using water-e�cient practices in your farm? Please indicate more than one option if needed.

 □ No

 □ Yes, drip irrigation

 □ Yes, mulching

 □ Yes, agroforestry system

 □ Yes, water recycling practices

 □ Yes, rain harvesting practices

 □ Other (please specify) …

Certi�cation section

1. How many Voluntary Sustainable Standards (VSSs) do you apply in your crop production? Please select only one 

option

 □ None (0)

 □ 1

 □ 2

 □ More (>2)

2. If the answer to Question D.1 is None (0), can you tell the reason why you do not adhere to a Voluntary 

Sustainable Standards (VSSs)? Please select only one option

 □ High cost to adhere to a certi�cation scheme

 □ Low revenues and pro�ts related to certi�ed products

 □ Di�culty complying with VSS requirements

 □ Absence of technical assistance

 □ Other (please specify)…

3. Can you provide the names of the Voluntary Sustainable Standards you adhere to? Please indicate more than 

one option if needed

 □ 4C

 □ Fairtrade

 □ Organic [Mismatch]

 □ GlobalGAP

 □ Rainforest Alliance/UTZ

 □ Viet GAP

 □ Protected Designation of Origin (PDO)

 □ Protected Geographical Indication (PGI)

 □ Others (please specify)…

If not applicable, please leave blank

4. What are the main bene�ts associated with the Voluntary Sustainable Standards? Please select only one option

 □ Increased yield

 □ Increased pro�t

 □ Better extension services provision

 □ Empowerment of women

 □ Increased health

 □ Environmental protection

 □ Other (please specify)…

If not applicable, please leave blank
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5. What is the main challenge when you decide to adhere to VSS? Please select only one option

 □ Comply with labour standards (e.g. formal contracts, no child labour)

 □ Comply with environmental standards (e.g. a�orestation, bu�er zones, prohibition of slash-and-burn practices)

 □  Comply with sustainable production standards (e.g. limited use of pesticides and fertilisers, use of manure, 

drip irrigation)

 □ Other (please specify)…

If not applicable, please leave blank

6. Is the price premium shared with you? Please indicate more than one option if needed

 □ Yes, as a monetary compensation

 □ Yes, as technical assistance

 □ Yes, in the form of social services (e.g. establishment of community schools, training programs, etc.)

 □ Yes, as capital assets (e.g. new equipment and tools)

 □ Other (please specify)…

Appendix F.  List of the interviewed smallholder rice producers in Long An and Tien 

Giang provinces

Village Province Male Female Total

Tan An Long An 1 2 3
Thanh Phu Long Long An 1 2 3
Que My Thanh Long An 11 9 20
Dong Son Long An 18 8 26
Subtotal (Long An) 31 21 52
Village Province Male Female Total
Huong Tho Phu Tien Giang 18 18 36
Long Binh Tien Giang 8 13 21
Tan Phu Tien Giang 1 0 1
Subtotal (Tien Giang) 27 31 58


	Effect of voluntary sustainability standards in the rice sector under the EU-Vietnam Free Trade Agreement: evidence from the Mekong Delta
	ABSTRACT
	1. Introduction
	2. Background information
	2.1. Vietnams policy framework for sustainable agriculture
	2.2. The Mekong Delta region

	3. Materials and methods
	3.1. Data and research methodology
	3.2. Qualitative data and analysis techniques
	3.3. Quantitative data and analysis techniques

	4. Results
	4.1. Survey sample and descriptive statistics
	4.2. Determinants of rice revenue
	4.2.1. Regression results
	4.2.2. Participation in certification schemes: market access, farming practices, child labour, barriers, and incentives

	4.3. Stakeholders perspectives on the sustainability of the rice value chain
	4.3.1. Policymakers perspectives
	4.3.2. Farmers organisations and cooperatives perspectives
	4.3.3. Comparison of stakeholder perspectives across key themes


	5. Discussion
	5.1. Systemic barriers to VSSs adoption
	5.2. Certification, cooperatives, and price premiums
	5.3. Market access, trade integration, and asymmetries
	5.4. Social aspects: gender, age, and child labour
	5.5. Environmental challenges and climate change adaptation strategies

	6. Conclusions and policy recommendations
	Note
	Author contributions statement
	Ethics statement
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References
	Appendix A. Qualitative questionnaire for policymakers
	Socio-economic section
	Environmental section
	Certification section

	Appendix B. Qualitative questionnaire for representatives of farmer organisations and cooperatives
	Socio-economic section
	Environmental section
	Certification section

	Appendix C. List of interviewed policymaker representatives in the rice value chain in Long An province
	Appendix D. List of interviewed farmers organisations and cooperative members in the rice value chain in Long An and Tien Giang provinces
	Appendix E. Quantitative survey for smallholder rice producers
	Economic section:
	Social section:
	Environmental section
	Certification section

	Appendix F. List of the interviewed smallholder rice producers in Long An and Tien Giang provinces


