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ABSTRACT
Medicinal plant cooperatives are important rural economic organizations in the Northern mountainous provinces of Vietnam, where medicinal plant production contributes to livelihood improvement, local resource use, and agricultural value-chain development. This study examines the determinants of business performance among medicinal plant cooperatives using primary survey data collected from 150 cooperatives in 2025, supported by secondary information from relevant reports and previous studies. Business performance was measured by the profit-to-revenue ratio. The study applied descriptive statistics and Ordinary Least Squares regression to assess the influence of production scale, investment capital, managerial capacity, market linkages, technology application, access to credit, and GACP-WHO certification on cooperative performance. The descriptive results indicate that surveyed cooperatives generally operate on a small scale, with an average cultivated area of 22.5 hectares, average revenue of 1.92 billion VND per year, and average net profit after tax of 480 million VND. The regression results show that all examined factors have positive effects on business performance. Investment capital, market linkages, and technology application are the strongest determinants, indicating the importance of financial capacity, stable output contracts, and processing or packaging technologies in improving profitability and competitiveness. Managerial capacity, credit access, production scale, and certified production areas also contribute positively to cooperative efficiency. The findings suggest that improving access to capital, strengthening enterprise linkages, promoting technology adoption, and expanding quality certification can support the sustainable development of medicinal plant cooperatives in Northern Vietnam. The study provides empirical evidence for cooperative managers and local policy agencies seeking to improve the performance of medicinal plant value chains in mountainous areas.
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1. Introduction 
Medicinal plants have become an increasingly important sector in global agriculture and healthcare systems because of growing demand for herbal medicines, functional foods, and natural healthcare products. According to the World Health Organization (2019), medicinal plants continue to play a significant role in primary healthcare, particularly in developing countries. In Vietnam, medicinal plant production has expanded rapidly in recent years because of favourable natural conditions, rich biodiversity, and increasing market demand (Bộ Nông nghiệp và Phát triển nông thôn, 2023).
Agricultural cooperatives are a key organisational form linking smallholders to modern markets (Çarıkcı & Uysal, 2025; Zheng et al., 2026). Over time, however, the role of agricultural cooperatives has expanded beyond collective marketing and input procurement (Wanjiru & Waweru, 2025; Mishra et al., 2025). This evolution has positioned cooperatives not only as market-oriented organisations but also as potential drivers of sustainable and inclusive rural development, with implications for social inclusion, community well-being, and the distribution of development gains (Mishra et al., 2025; Zheng et al., 2026).
Northern mountainous provinces such as Lao Cai, Ha Giang, Son La, Tuyen Quang, and Cao Bang are considered major medicinal plant production areas in Vietnam. These provinces possess suitable climatic conditions, forest ecosystems, and indigenous knowledge for cultivating medicinal plants with high economic value, including Gynostemma pentaphyllum, Camellia chrysantha, Angelica sinensis, and Amomum longiligulare (Đỗ Tất Lợi, 2004). Medicinal plant cooperatives have therefore emerged as important economic organisations that support farmers in organising production, stabilising raw material areas, and connecting with markets.
Despite their development potential, many medicinal plant cooperatives still face significant challenges, including small production scale, weak managerial capacity, limited investment capital, low technology application, and unstable market linkages. These limitations reduce operational efficiency and competitiveness, particularly in remote mountainous regions.
Previous studies have shown that the business performance of agricultural cooperatives is influenced by multiple factors, including managerial capacity, financial resources, technology adoption, market linkage, and government support. According to Porter (1985) and Kaplinsky and Morris (2001), value chain integration improves competitiveness through stronger coordination among production, processing, and marketing activities. Barney (1991), through the Resource-Based View (RBV) theory, emphasised that organisational performance depends on the effective utilisation of internal resources such as capital, technology, and management capability. Similarly, Williamson (1985) argued that stable contractual relationships and market linkages help reduce transaction costs and improve organisational efficiency.
Several empirical studies in Vietnam have also highlighted the importance of market linkage and managerial capability in cooperative development. Dien et al. (2025) found that stable enterprise linkage positively affects agricultural cooperative efficiency. Dien et al. (2025) reported that management qualification, contractual relationships, and government support significantly improve cooperative performance in medicinal plant production.
However, empirical studies that specifically analyse the determinants of business performance of medicinal plant cooperatives in the Northern mountainous provinces of Vietnam remain limited. Most previous studies have focused mainly on descriptive analysis or value chain development rather than econometric evaluation of performance determinants.
Based on Resource-Based View theory, transaction cost theory, and value chain theory (Kaplinsky & Morris, 2001), this study examines the effects of production scale, investment capital, managerial capacity, market linkage, technology application, access to credit, and GACP-WHO certification on the business performance of medicinal plant cooperatives.
This study aims to:
- Examine the current business performance of medicinal plant cooperatives in Northern Vietnam;
- Identify the determinants affecting cooperative business performance;
- Evaluate the impacts of different factors using Ordinary Least Squares (OLS) regression analysis;
- Provide policy implications for improving cooperative efficiency and sustainability.
Unlike previous descriptive studies, this research applies an empirical quantitative approach using survey data from 150 medicinal plant cooperatives in 2025. The study contributes empirical evidence to the literature on agricultural cooperatives and medicinal plant value chains in developing economies.
2. Research Methodology
This study employs both secondary and primary data sources to analyse the determinants of the business performance of medicinal plant cooperatives in the Northern mountainous provinces of Vietnam. Secondary data were collected from reports of the Ministry of Agriculture and Rural Development, provincial Departments of Agriculture and Rural Development, cooperative reports, statistical yearbooks, and previous studies related to agricultural cooperatives and medicinal plant production.
Primary data were collected through direct surveys of 150 medicinal plant cooperatives in 2025. The surveyed cooperatives were located in major medicinal plant production provinces, including Tuyen Quang, Lao Cai, Ha Giang, Son La, Cao Bang, Bac Kan, Lai Chau, and Lang Son. These provinces were selected because they possess favourable ecological conditions and relatively developed medicinal plant production systems.
The questionnaire was designed based on previous empirical studies and theoretical frameworks, including Resource-Based View theory, transaction cost theory, and value chain theory. A five-point Likert scale was used to measure factors affecting cooperative business performance, ranging from 1 = “strongly disagree” to 5 = “strongly agree”.
Based on the theoretical framework and previous studies, the study proposes that the business performance of medicinal plant cooperatives is influenced by production scale, investment capital, managerial capacity, market linkage, technology application, access to credit, and GACP-WHO certification. The econometric model is specified as follows:
The regression model is specified as follows:
Y=β0​+β1​X1​+β2​X2​+β3​X3​+β4​X4​+β5​X5​+β6​X6​+β7​X7​+ε
Where:
Y represents the business performance of the cooperative, measured by the profit-to-revenue ratio (%).
β₀ is the intercept.
β₁ – β₇ are regression coefficients.
ε is the error term.
The independent variables included in the model are presented in Table 1.
Table 1. Independent variables
	Variable
	Symbol
	Measurement
	Expected Sign

	Production scale
	X₁
	Total cultivated area (ha)
	+

	Investment capital
	X₂
	Total investment (million VND)
	+

	Managerial capacity
	X₃
	Years of management experience
	+

	Market linkages
	X₄
	Existence of sales contracts (dummy: 1=yes, 0=no)
	+

	Technology application
	X₅
	Level of technology use (1–5 scale)
	+

	Access to credit
	X₆
	Availability of bank or cooperative loans (1=yes, 0=no)
	+

	GACP–WHO certification
	X₇
	Certified production area (ha)
	+



The expected signs of all explanatory variables are positive, as greater resources, better management, stronger market linkages, and higher technology adoption are expected to improve cooperative performance.
To analyse the collected data, the study applied descriptive statistics and econometric analysis. Descriptive statistics were used to examine the characteristics of surveyed cooperatives, including cultivated area, labour, revenue, and profitability. Cronbach’s Alpha analysis was conducted to evaluate the reliability of measurement scales, while Exploratory Factor Analysis (EFA) was used to examine construct validity.
Finally, Ordinary Least Squares (OLS) regression analysis was employed to estimate the effects of independent variables on cooperative business performance. The regression results were evaluated using standardised Beta coefficients, significance levels, Adjusted R² values, and Variance Inflation Factor (VIF) indicators. All statistical analyses were conducted using SPSS software.
4. Results and Discussion
4.1. Current status of operations of medicinal plant cooperatives
By 2024, the Northern mountainous region had about 600 cooperatives operating in the production, processing, and trading of medicinal herbs, accounting for about 12% of the total number of agricultural and forestry cooperatives in the region. Medicinal herb cooperatives are mainly distributed in provinces with ecological advantages and traditions of using medicinal plants, such as Yen Bai, Lao Cai, Bac Kan, Tuyen Quang, Cao Bang, and Lang Son. Of these, over 70% have a production scale of less than 30 hectares, while only about 10% have a scale of over 50 hectares; these are mainly units that have linked with processing enterprises or participated in the local OCOP programme.
Table 2 presents the basic characteristics of medicinal plant production and trading cooperatives in the Northern mountainous region. The results show that most cooperatives were established during 2016-2023 and remain small in scale, with an average of about 25 members and 22-25 hectares of planting area. Financial resources are still limited, with average capital of about 1.8 billion VND. Management and financial capacity remain limited, as only about 25% of staff have university degrees and only 28% of cooperatives have access to bank credit. However, many cooperatives have initially formed concentrated raw material areas, applied GACP-WHO standards, and established stable product sales contracts with processing enterprises.
Table 2. Characteristics of Medicinal Plant Production and Business Cooperatives in the Northern Mountainous Region of Vietnam
	Indicator
	Unit
	Average Value
	Range (Min–Max)
	Remarks

	1. Year of establishment
	Year
	2018
	2016–2023
	Period of rapid growth driven by the OCOP Program and Decision No. 844/QĐ-TTg

	2. Number of members
	Persons
	25
	12–58
	60% ethnic minorities, 40% women

	3. Regular employees
	Persons
	15
	8–30
	Seasonal labor accounts for 20–25%

	4. Educational level of management staff
	% with university/college degree
	25%
	10–40%
	Mostly part-time, limited business training

	5. Average cultivated area
	ha per cooperative
	22.5
	10–65
	Key species: Camellia chrysantha, Gynostemma pentaphyllum, Solanum procumbens, Polyscias fruticosa

	6. Harvested area ratio
	%
	25
	20–40
	Most areas newly planted, in establishment phase

	7. Average charter capital
	Billion VND
	1.8
	0.8–3.2
	45% member contribution, remainder from loans and subsidies

	8. Access to bank credit
	% of cooperatives
	28
	–
	Mainly from Cooperative Fund and Social Policy Bank

	9. Production–processing infrastructure
	% of cooperatives
	35
	–
	Equipped with dryers, grinders, and packaging machines; 65% lack processing facilities

	10. Adoption of GACP–WHO standards
	%
	18
	–
	Concentrated in Yen Bai, Quang Ninh, and Tuyen Quang

	11. Stable sales contracts
	% of cooperatives
	40
	25–60
	Contracts with small processing enterprises or OCOP chains

	12. Major products
	–
	–
	–
	Golden tea, Gynostemma pentaphyllum, Solanum procumbens, Polyscias fruticosa, Codonopsis javanica; some expanded into tea bags and essential oils

	13. Cooperatives with OCOP products
	%
	32
	–
	Mainly in Yen Bai, Quang Ninh, and Tuyen Quang

	14. Members with social/health insurance
	%
	40
	25–60
	Still low, mostly voluntary participation

	15. Female labor ratio
	%
	42
	30–55
	Promotes gender equality in mountainous areas



Source: Survey data, 2025.
In general, medicinal plant cooperatives in the Northern mountainous region are at an initial stage of development but have considerable economic and social potential. Average revenue reaches 1.9-2.0 billion VND/year, net profit is 480 million VND, and the profit margin is 6-7%, indicating relatively high production efficiency compared with other agricultural cooperatives. However, to promote their role in the medicinal plant value chain, cooperatives need to increase investment in processing infrastructure, improve management capacity, expand links with businesses, and apply technology in product traceability, towards sustainable development and deeper participation in domestic and foreign medicinal plant markets.
4.2. Results and economic efficiency of medicinal plant cooperatives in the Northern mountainous region
Table 3 summarises the results and economic efficiency of medicinal plant cooperatives in the Northern mountainous region. Although only about 25% of the planting area is harvested, the average production value of cooperatives reached 1.95 billion VND/year, which is significantly higher than that of conventional crop-forestry cooperatives. Average revenue reached 1.92 billion VND/cooperative, while net profit after tax reached 480 million VND, showing the clear profit potential of the medicinal plant cooperative model.

Table 3. Business Results and Economic Efficiency of Medicinal Plant Cooperatives in the Northern Mountainous Region of Vietnam 
	Indicator
	Unit
	Average Value (2023)
	Comparison with Agricultural–Forestry Cooperatives (%)
	Remarks

	1. Average cultivated area per cooperative
	ha
	22.5
	–
	In the basic construction stage, only about 25% of the area harvested

	2. Average gross production value
	Billion VND/cooperative/year
	1.95
	78.0
	55% higher than agricultural–forestry cooperatives in the same region

	3. Average revenue
	Billion VND/cooperative/year
	1.92
	76.8
	Mainly from Camellia chrysantha, Gynostemma pentaphyllum, Solanum procumbens

	4. Average net profit after tax
	Million VND/cooperative/year
	480
	180.0
	Nearly 80% higher than common agricultural cooperatives

	5. Profit-to-revenue ratio
	%
	6.87
	+2.75 percentage points
	Higher than the national average of 4.12%

	6. Profit-to-investment ratio
	%
	6.87
	–
	Indicates relatively high profitability compared with other HTXs

	7. Average member household income
	Million VND/household/year
	142.3
	180.3
	Income from medicinal plants accounts for about 44% of total household income

	8. Harvested area ratio
	%
	25
	–
	Many areas are still under establishment

	9. Cooperatives with product purchasing contracts
	%
	40
	–
	Mostly linked with small and medium processing enterprises

	10. Profit share in total production value
	%
	25
	+5 percentage points
	Higher than crop-based cooperatives (20%)



Source: Survey data, 2025.
The survey results show that medicinal plant cooperatives are achieving higher socio-economic efficiency than the average level of mountainous agricultural areas. The profit/revenue ratio reached 6.87%, exceeding the national average for agricultural cooperatives (4.12%). At the same time, the average income of members reached 142.3 million VND/year, nearly 1.8 times higher than the average of rural households. However, to fully exploit their potential, cooperatives need to increase investment in expanding raw material growing areas, raise the rate of deep processing, improve access to credit capital, and strengthen value chain links with businesses, aiming for stable and sustainable development in the coming period.
The findings indicate that medicinal plant cooperatives generate relatively high economic returns compared with other agricultural cooperatives in mountainous areas. This result is consistent with previous studies suggesting that medicinal plant cultivation often yields higher value due to strong market demand and product differentiation (Marshall, 2011; Lv et al., 2024). However, the relatively low harvested area ratio suggests that many cooperatives are still in the early stages of plantation development, which may limit short-term revenue growth.
4.3. Analysis of factors affecting the production and business efficiency of medicinal plant cooperatives
Based on survey data from 150 medicinal plant cooperatives in the Northern mountainous provinces, the authors conducted multivariate linear regression analysis (OLS) to determine the factors affecting production and business efficiency, measured by the profit margin on revenue.
The regression model includes seven independent variables: production scale (X₁), investment capital (X₂), management level (X₃), market linkage level (X₄), technology application (X₅), access to credit (X₆), and GACP-WHO certification (X₇).
Regression results using SPSS 26.0 software showed that the model had a high fit (adjusted R² = 0.812; F = 8.73; p < 0.01), no multicollinearity (VIF < 2), and all coefficients had positive signs consistent with theoretical expectations (Table 4).
Table 4. Regression Results of Factors Affecting the Business Performance of Medicinal Plant Cooperatives
	Independent Variables
	Symbol
	Regression Coefficient (β)
	t-value
	Significance (p-value)
	Interpretation

	Constant
	β₀
	1.215
	1.72
	0.106
	–

	Production scale
	X₁
	0.081
	2.48
	0.027 **
	An increase of 1 ha in cultivated area raises business efficiency by 0.081 percentage points

	Investment capital
	X₂
	0.537
	3.02
	0.009 ***
	The most influential factor on performance

	Managerial capacity
	X₃
	0.064
	2.15
	0.046 **
	Higher managerial qualifications improve efficiency

	Market linkages
	X₄
	0.428
	2.84
	0.012 **
	Stable sales contracts significantly enhance profitability

	Technology application
	X₅
	0.395
	2.63
	0.018 **
	Cooperatives with processing technology achieve higher efficiency

	Access to credit
	X₆
	0.228
	1.97
	0.068 *
	Credit access helps improve business cash flow

	GACP–WHO certification
	X₇
	0.312
	2.44
	0.029 **
	Certified cooperatives have 0.31 percentage points higher efficiency


Model Summary
	Adjusted R²
	0.812
	F-statistic
	8.73
	Significance (p)
	< 0.01

	Observations (N)
	150
	Durbin–Watson
	1.93
	VIF (multicollinearity test)
	< 2.0



*Notes: *p < 0.1; **p < 0.05; ***p < 0.01.
Source: Author’s calculation from survey data (2025).
The regression results show that all factors have a positive and statistically significant impact on the production and business efficiency of medicinal plant cooperatives. Specifically:
+ Investment capital: Investment capital shows the strongest influence on cooperative performance (β = 0.537). This finding highlights the critical role of financial resources in enabling cooperatives to expand cultivation areas, invest in processing facilities, and improve product quality. Similar results have been reported in studies on agricultural cooperatives in developing countries, where access to capital significantly enhances production efficiency and market competitiveness (Chaddad & Cook, 2004; Marshall, 2011).
+ Market linkage: Market linkages also significantly affect cooperative performance (β = 0.428). Cooperatives that establish stable supply contracts with processing enterprises and distributors tend to achieve higher profitability. Such linkages reduce market uncertainty and allow cooperatives to better coordinate production and product quality. This result supports the value chain approach, which emphasises the importance of coordination among actors in agricultural markets (Porter, 1985).
+ Technology application: Technology adoption positively affects cooperative performance (β = 0.395). Cooperatives that invest in drying equipment, processing technologies, and product packaging are able to create higher value-added products compared with those selling raw materials. This finding aligns with previous studies emphasising the role of technological innovation in improving agricultural productivity and value chain competitiveness (Rogers, 2003).
+ Managerial capacity: Managerial capacity also contributes positively to cooperative efficiency (β = 0.064). Managers with greater experience and knowledge are more capable of organising production, managing finances, and establishing market relationships.
+ Credit access: Access to credit shows a positive effect at the 10% significance level (β = 0.228). Although not all cooperatives have access to formal financial institutions, those that obtain loans are better able to invest in production inputs and processing technologies.
+ GACP certification: GACP-WHO certification has a positive effect on cooperative performance (β = 0.312). Certification improves product credibility and facilitates access to higher-value markets, particularly in the pharmaceutical and functional food industries.
Overall, the empirical results suggest that both internal cooperative resources and external market linkages play important roles in determining business performance. Among the factors examined, investment capital, market linkages, and technology adoption appear to be the most critical drivers of cooperative efficiency. These findings provide important implications for policymakers and cooperative managers seeking to strengthen the competitiveness of the medicinal plant sector in Northern Vietnam.

5. Policy Implications
The empirical results indicate that investment capital, market linkage, technology application, managerial capacity, access to credit, and GACP-WHO certification significantly affect the business performance of medicinal plant cooperatives in the Northern mountainous provinces of Vietnam. Based on these findings, several policy and managerial implications can be proposed.
First, strengthening market linkages should be considered a priority for improving cooperative performance. Cooperatives need to establish stable contractual relationships with enterprises, processing companies, distributors, and herbal medicine producers in order to stabilise output markets and reduce market uncertainty. Local authorities and cooperative alliances should also support cooperatives in participating in trade fairs, value chain partnerships, and e-commerce platforms.
Second, improving access to investment capital and credit is essential for expanding production and upgrading processing facilities. Many cooperatives still face financial constraints that limit investment in cultivation, processing technologies, and product certification. Therefore, preferential credit programmes and financial support policies should be expanded to support medicinal plant cooperatives in mountainous regions.
Third, technology application and processing development should be promoted to increase product value added and competitiveness. Cooperatives should invest in drying systems, packaging technologies, traceability systems, and medicinal plant processing technologies instead of relying mainly on raw material sales. Technology adoption can improve product quality, reduce post-harvest losses, and enhance market competitiveness.
Fourth, improving managerial capacity is necessary for enhancing operational efficiency. Training programmes related to financial management, production planning, marketing, and cooperative governance should be strengthened for cooperative managers and members. Better managerial capability can improve decision-making and resource utilisation efficiency.
Finally, the study highlights the importance of product quality and certification systems such as GACP-WHO. Cooperatives with certified production areas tend to achieve higher profitability and stronger market access. Therefore, local governments and agricultural agencies should provide technical support and training to help cooperatives adopt quality standards and traceability systems.
Overall, strengthening financial capacity, market integration, technological upgrading, and quality certification will contribute significantly to improving the business performance and sustainability of medicinal plant cooperatives in Northern Vietnam.

6. Conclusion
This study analysed the determinants of business performance of medicinal plant cooperatives in the Northern mountainous provinces of Vietnam using survey data from 150 cooperatives in 2025. By applying Ordinary Least Squares (OLS) regression analysis, the study identified several key factors influencing cooperative performance, including production scale, investment capital, managerial capacity, market linkage, technology application, access to credit, and GACP-WHO certification.
The empirical results indicate that all examined factors positively affect cooperative business performance. Among them, investment capital, market linkage, and technology application show the strongest impacts on profitability and operational efficiency. Cooperatives with stronger enterprise linkages, better processing technologies, and certified production systems tend to achieve higher competitiveness and greater economic returns.
The findings also reveal that many medicinal plant cooperatives still operate on a relatively small scale with limited financial resources and technological capacity. These limitations reduce their ability to expand production, improve product quality, and access stable markets. Therefore, strengthening financial support, value chain integration, technological upgrading, and quality certification is essential for improving cooperative performance and sustainability.
This study contributes empirical evidence to the literature on agricultural cooperatives and medicinal plant value chains in developing economies, particularly in mountainous regions where quantitative studies remain limited. The findings also provide practical implications for policymakers, local authorities, and cooperative managers in promoting the sustainable development of medicinal plant cooperatives in Vietnam.

LIMITATION

This study has several limitations. First, the analysis is based on cross-sectional survey data collected from 150 medicinal plant cooperatives in 2025, which limits the ability to examine changes in cooperative performance over time. Second, the study focuses only on Northern mountainous provinces of Vietnam; therefore, the findings may not fully represent medicinal plant cooperatives in other ecological or market contexts. Third, the regression model includes selected economic, managerial, market, technological, credit, and certification variables, but other possible determinants such as product quality variation, cooperative governance practices, local infrastructure, price fluctuations, and household-level factors were not examined in detail. Fourth, the study relies on survey-based information, which may be affected by reporting errors or differences in record-keeping capacity among cooperatives. Future research should expand the sample, compare regions, and apply panel data or mixed-method approaches to better assess long-term cooperative development, performance stability, sustainability, and market outcomes in different settings.
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