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ABSTRACT 

This research applied choice experiments to explore farmers’ 

preferences for hypothetical contracts of producing certified organic 

shrimp. The contracts were described by four attributes, including 

premium for certified organic shrimp, premium-payment delay, 

selling place and the provision of quality seed. Conditional logit and 

mixed logit models were used to analyze the data which were 

collected among shrimp farmers in Vietnam. The results indicate 

that farmers prefer the contract with a higher premium; however, 

premium-payment delay decreases farmers’ utility and the 

probability of choosing the contract. Besides the premium, the 

provision of quality seed is an important attribute that attracts 

farmers to choose a contract. Almost farmers prefer to sell their 

shrimp from farms. The results also show heterogeneity in farmers’ 

preferences for the contract’s attributes and their willingness to 

accept these attributes. These findings should be carefully 

considered in building reasonable and attractive contracts for shrimp 

farmers.  
 

Contribution/ Originality 

This study contributes to the literature about farmers’ preferences for adopting the environmentally 

friendly practice, especially in the field of aquaculture, by analyzing shrimp farmers’ preferences 

for the contract of producing certified organic shrimp. This study also provides useful information 

for processing companies and the (local) government to expand this environmentally friendly 

practice.  
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1. INTRODUCTION  
 

The increasing demand of consumers on safe, quality-rich and environmentally friendly food, 

which accompanies the establishment of associated standards, created market barriers, on one hand, 

new opportunities for the aquaculture supply chain on the other hand. To satisfy consumer 

demands, the aquaculture industry has been changing its pattern and restructuring its supply chain 

to meet such standards. Especially, improving vertical coordination in the supply chain is very 

important to ensure the stable supply of quality products.  

 

Contract farming is the most widely used method of vertical coordination (Rehber, 2007). To take 

the advantages of adopting standards and supplying the certified products such as better market 

access, improving competitiveness, and increasing customer trust (Trifković, 2014), processing 

companies integrate farmers into the value chain through the contract to have a stable supply source 

of such products. To attract farmers to participate in the contract of producing such products, the 

company should build reasonable contracts which provide proper benefit for farmers to adopt this 

sustainable practice over other alternatives. To build reasonable contracts, analysis of farmers’ 

preferences for the contract’s attributes is an important step. Successful build and implementation 

of the contracts not only tighter cooperation between the company and farmers to supply such 

quality products for the consumers, but also improve economic outcomes for the producers. 

 

Recently, to support policy-makers to build good contract from the farmers’ point of view, choice 

experiment (CE) method has been used to explore farmers’ preferences for the contracts(Abebe et 

al., 2013; Blandon et al., 2009; Broch et al., 2013; Christensen et al., 2011; Espinosa-Goded et al., 

2010; Gelaw et al., 2016; Lemeilleur et al., 2020; Ochieng et al., 2017; Schipmann and Qaim, 

2011; Van den Broeck et al., 2017; Vassalos et al., 2016; Villanueva et al., 2017). However, there 

are limited studies research on the contract focusing on sustainable certification. To our knowledge, 

the are two studies applied CE to explore farmers’ preferences for fair-trade contracting in Benin 

(Van den Broeck et al., 2017) and eco-certified contract for coffee products in Brazil (Lemeilleur et 

al., 2020). Moreover, no study applied CE to analyse farmers’ preferences for contracts of 

producing quality and environmentally friendly products in the field of aquaculture. Filling this 

gap, in this research we apply CE to explore farmers’ preferences for the contract of producing 

certified organic shrimp in Vietnam.  

 

Vietnam is one of the largest producers and exporters of shrimp in the world (FAO, 2019). 

Recently, to prevent the degradation of mangrove forest and mangroves’ ecosystem services due to 

the expansion and intensification of the shrimp culture system, the Vietnamese government has 

promoted a model of integrated mangrove-shrimp culture. This is a special kind of extensive 

shrimp culture model, which is mainly dependent on ecological services supplied by nature, and 

especially maintains a certain proportion of mangroves in the shrimp farms according to local 

regulations. However, this policy of protecting forests through regulations has some disadvantages 

such as lack of economic incentives for forest conservation. Thus, together with this regulation, a 

potential solution for mangroves’ protection through economic mechanism has been implemented 

recently. In 2000, a certified organic shrimp production project was started in the Ca Mau province 

to preserve the mangroves and promote responsible aquaculture production through the certification 

of organic shrimp (GIZ, 2014). The first project, established by the Vietnam Association of 

Seafood Exporters and Producers and Ca Mau Department of Fisheries, is funded by the Swiss 

Import Promotion Program (SIPPO). Organic shrimp are cultured following Naturland standards, 

certified by the Institute for Market Ecology, Switzerland, and bought by the Ca Mau Frozen 

Seafood Processing Import Export Corporation (CAMIMEX) for export to Switzerland. In 2009, a 

second project was implemented also funded by SIPPO. In this project, certified organic shrimp are 

purchased and export by Nam Can Sea-product Import Export Join Stock Company 

(SEANAMICO) (Ha et al., 2012). In 2013, the International Union for the Conservation of Nature 
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and the Netherlands Development Organization started a third project, funded by BMUB, the 

German Ministry of Environment, Natural Resources, Building, and Nuclear Safety (IUCN, 2016). 

In this project, Minh Phu Seafood Corporation buys and exports certified organic shrimp. Being 

certified as organic shrimp farmers, they can receive a premium price for their products. However, 

this benefit is judged to be inconsistent with the contribution of people in the supply chain of 

quality products. After export, the price premium of the organic shrimp-the price is 20% higher 

than that of normal shrimp- is distributed along the value chain. Farmers were paid 5% and 15% 

premium by CAMIMEX and SENAMICO respectively. However, farm-gate prices of certified 

organic shrimp paid by the companies were lower than the prices of non-certified shrimp; this was 

applied to discourage mixing no-certified with certified organic shrimp. Thus, farmers received 

“the same (or a little more) from certified organic shrimp compared to non-certified products” (Ha 

et al., 2012). Also, farmers had to wait several months to receive the premium. Because of these 

problems, many farmers withdrew from the program (Ha et al., 2012). In the third project, farmers 

are directly paid 3,000 VND/kg (0.13 USD/kg—approximately 1% of the shrimp price) as the price 

premium per kilogram of organic shrimp by the Minh Phu Seafood Corporation. In addition, 

farmers also received 500,000 VND for owning one hectare of mangrove and buy quality shrimp 

seed at a lower price from Minh Phu Seafood Corporation. In total, the added value for shrimp is 

2.5% of the shrimp price (IUCN, 2016). Although there are certain problems in benefit-sharing 

mechanisms, certified organic shrimp production projects are beneficial to a part of shrimp farmers 

and contribute to the protection of mangrove forests and mangrove ecosystems. Thus, this 

sustainable practice is encouraged to be expanded to other coastal provinces.  

 

To successfully carry out the project expanded to other localities, it is important to pay attention to 

building a suitable contract with appropriate distribution of benefits for farmers to attract their 

participation and long-term cooperation with the company. Therefore, this paper makes an ex-ante 

evaluation of farmers’ preferences for contracts with a processing company to produce certified 

organic shrimp. The findings of the paper will provide useful information for the company to 

design reasonable contracts as well as for the (local) government to create a better institutional 

environment for promoting this sustainable production model. 

 

2. MATERIALS AND METHODS 
 

2.1. Study area and data collection 

This study was carried out in the Vietnamese part of the Mekong Delta, which is located in the 

southern part of Vietnam. With an area of approximately 40,000 square kilometers, the Vietnamese 

Mekong Delta is the largest shrimp production region in the whole country. In 2016, the shrimp 

yield of this region was 535,522 tons, accounting for 82% of the county’s total (General statistics 

office of Vietnam, 2016). Mekong Delta also has the largest remaining mangrove forests in 

Vietnam, accounting for 70% of Vietnam’s total. Among the 14 provinces in the Mekong Delta, Ca 

Mau has the largest mangrove forest area, followed by Tra Vinh (Tran and Ha, 2008). The certified 

organic shrimp projects have been implemented in Ca Mau province. To serve the plan of 

expanding the project to other coastal provinces, Tra Vinh province is selected to survey farmers’ 

preferences for the contract of producing certified organic shrimp. 220 integrated mangrove-shrimp 

farmers were face-to-face interviews from August to September in 2017. Of these 220 farmers, 121 

farmers (55.00%) intend to adopt certified organic shrimp practice; thus these 121 farmers were 

asked their preference for the hypothetical contract of producing certified organic shrimp. 

However, one respondent could understand and answer CE question because of low education. 

Thus, 120 respondents’ responses to CE questions were analysed. 
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2.2. Choice experiments 

CE was initially developed by Louviere and Hensher (1982) and Louviere and Woodworth (1983). 

It has been widely applied in many disciplines such as transportation, marketing, and environmental 

economics. 

 

In this paper, we apply this method to explore farmers’ preferences for hypothetical contracts to 

adopt certified organic shrimp production. 

 

Suppose farmer i has preferences for a set of K alternative contracts. Each contract is described as a 

bundle of attributes and attributes’ levels.  

 

The farmer’s utility derived from contract j is Uij and can be divided into two components: 

deterministic component Vij and error component eij: 

 

𝑈𝑖𝑗 = 𝑉𝑖𝑗 + 𝜀𝑖𝑗    ………………..…….. (1) 

 

Farmer evaluates each contract by its utility, compares them and then chooses the one with 

maximum utility. Hence the probability of the farmer choosing contract j is equal to the probability 

that the utility of contract j is greater than (or equal to) the utility of contract k: 

 

𝑃𝑖𝑗 = 𝑃[(𝑉𝑖𝑗 + 𝜀𝑖𝑗) ≥ (𝑉𝑖𝑘 + 𝜀𝑖𝑘)] ∀𝑘 ∈ 𝑘 = 1, … , 𝐾; 𝑗 ≠ 𝑘 ………………..…….. (2) 

 

Rearrange above equation: 

 

𝑃𝑖𝑗 = 𝑃[(𝜀𝑖𝑘 − 𝜀𝑖𝑗) ≤ (𝑉𝑖𝑗 − 𝑉𝑖𝑘)] ∀𝑘 ∈ 𝑘 = 1, … , 𝐾; 𝑗 ≠ 𝑘 ………………..…….. (3) 

 

The error terms are assumed to be independently and identically distributed and follow a Type 1 

extreme value distribution.  

 

Under these assumptions, the probability of the farmer choosing contract j out of the set of K 

contracts is estimated with Conditional Logit Model (CL): 

 

𝑃𝑖𝑗 =
exp𝑉𝑖𝑗

∑ exp𝑉𝑖𝑘
𝐾
𝑘=1

=
exp(𝛽𝑖

′𝑥𝑖𝑗)

∑ exp(𝛽𝑖
′𝑥𝑖𝑘)𝐾

𝑘=1
; 𝑘 = 1, … , 𝑗, … 𝐾; 𝑗 ≠ 𝑘 ………………..…….. (4) 

 

Where 𝑥𝑖𝑗  are observed variables that related to the alternative and farmer, 𝛽𝑖  is a vector of 

coefficients of these variables for farmer i. This model requires the satisfaction of “Independence 

from Irrelevant Alternatives” (IIA) assumption.  

 

Mixed logit (ML) is an advanced model that relaxes the assumption of IIA, allow for random taste 

variation and correlation in unobserved factors over time (Train, 2002). According to the author, 

the formula of ML model is expressed as follows, 

 

𝑃𝑖𝑗 = ∫ (
exp(𝛽′𝑥𝑖𝑗)

∑ exp(𝛽′𝑥𝑖𝑘)𝐾
𝑘=1

) 𝑓(𝛽)𝑑𝛽; 𝑘 = 1, … , 𝑗, … 𝐾; 𝑗 ≠ 𝑘  ………………..…….. (5) 

 

In this model, 𝛽 varies over farmers in the population with density 𝑓(𝛽). Therefore, it can reveal 

the preference heterogeneity among respondents from the analysed results. 

 

ML can be also used to estimate individual-level parameters (Train, 2002). The mean β in the 

subpopulation of people who would choose j when facing choice alternatives described by x is 
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�̅� =
∫ 𝛽.𝑃(𝑗|𝑥,𝛽)𝑓(𝛽|𝜃)𝑑𝛽

∫ 𝑃(𝑗|𝑥,𝛽)𝑓(𝛽|𝜃)𝑑𝛽
  ………………..…….. (6) 

 

where 𝑃(𝑗|𝑥, 𝛽) is the probability of 𝑗 conditional on knowing 𝛽 

 

�̅� can be estimated through simulation (Train, 2002). This procedure includes taking draws of β 

from the population density f(β|θ) and then calculating the weighted average of these draws. The 

simulated subpopulation mean is 

 

�̌� = ∑ 𝑤𝑟𝛽𝑟
𝑟   ………………..…….. (7) 

 

where  

 

𝑤𝑟 =
𝑃(𝑗|𝑥,𝛽𝑟)

∑ 𝑃𝑟 (𝑗|𝑥,𝛽𝑟)
   ………………..…….. (8) 

 

2.3. Willingness to pay/willingness to accept 

Willingness to pay (WTP) or Willingness to accept (WTA) is obtained as the ratio of an attribute 

parameter to the monetary parameter - the premium parameter in this paper. 

  

𝑊𝑇𝐴 = −
�̂�𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒

�̂�𝑝𝑟𝑒𝑚𝑖𝑢𝑚
    ………………..…….. (9) 

 

The above formula is used to estimate WTP/WTA in CL and ML1. In ML1, the coefficients of all 

attributes are treated as random coefficients and normally distributed, except the premium. Treating 

the coefficient of premium as a fixed coefficient has some advantages such as the coefficient has 

the right sign and the distribution of WTP/WTA for the attributes has the same distribution of the 

attribute coefficients (Hole, 2008).  

 

However, significant preference heterogeneity in terms of cost should not be ignored. In ML2, the 

premium is treated as a random coefficient and has a normal distribution. In this case, there are two 

alternative practices in deriving WTP/WTA (Hensher et al., 2006). The first one is that WTP/WTA 

can be estimated through simulation. This procedure involves taking the ratio of an attribute 

parameter and the price parameter which are drawn from the estimated population distribution, 

repeating this for many draws to obtain an average WTP/WTA. The second one is the estimation of 

WTP/WTA from an individual-based parameter. An Individual’s WTP/WTA is calculated by 

taking the ratio of the conditional mean of an attribute parameter to the conditional mean of the cost 

parameter (of that individual). Hensher et al. (2006) conclude that the second practice provides a 

lower variance of WTP than the first practice and it hence reduces the unreasonable WTP. Besides, 

Grisolia and Willis (2011) use this practice and confirm its advantages such as allowing to address 

heterogeneity in the sample and overcoming the problems of interval estimation. Therefore, the 

second practice is adopted in this paper to calculate WTP/WTA. 

 

2.4. Design of the choice experiments 

The important attributes of contracts (Table 1) were decided after carefully evaluating the reports 

and related studies on the implementation of the Naturland organic shrimp production project in Ca 

Mau province, discussing with experts and making a pilot survey. The chosen attributes for the 

contract alternatives include: 

 

Price premium: This is an important factor that affects farmers’ utility when they consider choosing 

a contract. Farmers prefer contract schemes that offer a higher selling price or price premium 

(Gelaw et al., 2016; Lemeilleur et al., 2020; Ochieng et al., 2017; Schipmann and Qaim, 2011; Van 

den Broeck et al., 2017). In our case study, if signing a contract to produce certified organic 

shrimp, farmers have to comply with the standards of producing organic products. Therefore, a 
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proper premium should be used as compensation for farmers’ compliance. We suggest four levels 

of premia to explore farmers’ preferences; these were: 3,000; 10,000; 20,000; and 30,000 VND/kg 

(this works out to 0.13; 0.43; 0.86; and 1.29 USD/kg and is approximately 1%, 3%, 7%, and 10%, 

respectively, of the average price of normal shrimp). The lowest level is equal to the current 

premium of certified organic shrimp paid by a company in Ca Mau province. We expected that a 

higher premium would increase the farmers’ utility and the probability of choosing the contract 

alternative. 

 

Premium-payment delay: payment delay is one of the problems of contract farming (Glover, 1987; 

Singh, 2002). This is perceived to be a source of risk for small-scale farmers, and hence decreases 

their utility and probability of contracting (Blandon et al., 2009; Ochieng et al., 2017). In Ca Mau, 

certified organic shrimp farmers received premium after selling their shrimp from three to four 

months because of the delay in exporting shrimp to Europe and late payment of downstream actors 

in the chain (Ha et al., 2012). While the price premium may increase farmers’ utility, the delay in 

paying it may lose farmers’ utility. Therefore, this factor is considered as an attribute in a designed 

contract to evaluate farmers’ preferences. We expected that farmers prefer to receive the premium 

as soon as possible. 

 

Selling place: Transportation cost is one of the main considerations when farmers choose the 

selling place for their products. Farmers prefer to sell their products at the farm gate rather than 

transport them to the market because of the transportation cost (Blandon et al., 2009; Ochieng et 

al., 2017). In this study, we chose two levels for this attribute, at the farm or company, and 

expected that farmers prefer selling at the farm. Also, we want to estimate the appropriate 

compensation for farmers to transport their shrimp to sell at the company because there are some 

advantages of selling at the company. First, farmers could receive a higher premium. Currently, in 

Ca Mau, the collectors who buy certified organic shrimp also receive a commission from the 

company. If farmers sell shrimp directly to the company, the commission could be transfer to 

shrimp farmers. Second, excluding small collectors in the value chain could reduce the number of 

steps of storing shrimp with ice; this keeps the good quality of shrimp.  

 

Seed provision: Besides the premium, the provision of quality seed is a significant benefit of 

contracting. The provision of quality seed, an important input, as a part of the farming contract 

increases the probability of farmers’ participation in the farming contract (Abebe et al., 2013; 

Schipmann and Qaim, 2011; Van den Broeck et al., 2017). Because shrimp production is a high-

risk farming activity, quality seed which has a high survivor rate and strong resistance of disease is 

a major consideration of shrimp farmers. Moreover, joining in the certified organic shrimp 

production project requires farmers to use quality seed. There are 2 levels of these attributes, 

including seed provision by the company and no seed provision (farmers buy seed by themselves). 

We expected that farmers prefer seed provision from the company. 

 

Table 1: Description of the contract attributes  
 

Attribute Description Levels 

Premium-payment 

delay 

The farmers will receive premium immediately, 

three-month delay, or six-month delay  

3 levels: 0, 3 or 6 

month(s) 

Selling place 

The farmers will sell their products for the 

company at their farm (through collectors), or 

bring their products to the company to sell 

2 levels: at farm, 

at company 

Seed provision 
The company will sell quality seed 

 to farmers 
2 levels: no, yes 

Premium 
The price premium (per kilogram) of organic 

shrimp compared to normal shrimp 

4 levels: 3,000; 10,000; 

20,000; 30,000 VND/kg 
 

Note: 1 USD = 23,271 VND (date: February 6th, 2020) 
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In this study, we just focus on the contract’s attributes which can be negotiated by farmers, not 

consider the attribute related to the standards of producing certified organic shrimp. Also, 

certification cost represents the transaction cost of the contract and has a negative impact on 

growers’ utility (Vassalos et al., 2016), however, we do not consider this cost as a contract attribute 

in our study because it is now supported by the Non-Governmental Organization.  

 

The combination of all attributes and attribute levels is 48 choice sets. A fractional factorial design 

was used to reduce the choice sets (Hensher et al., 2005), and finally, 16 choice sets were chosen in 

the questionnaire. The 16 choice sets were blocked into four segments, so each respondent received 

four choice sets. Each choice set had 3 options including 2 contract alternatives and status quo 

options (no-contract). An example of a choice set is shown in figure 1. 

 

 
 

Figure 1: Example of a choice set 

 

3. RESULTS AND DISCUSSION  
 

3.1. Farmers’ preferences for the contract’s attributes 

Table 2 presents the socio-economic description of the surveyed shrimp farmers. The average age 

of farmers is 50.283±10.593 years and 20% of them are female. The average of farmers’ education 

is 7.067±3.225 year, with nearly half of them at the secondary level. 

 

Table 2: Socio-economic characteristics of respondents 
 

Characteristic Mean 
Standard 

deviation 
Percentage 

Age (years) 50.283 10.593  

Female   20.0 

Education (years) 7.067 3.225  

Not attend any schools   3.3 

Elementary   26.7 

Secondary   47.5 

High school   21.7 

Bachelor   0.8 

Total respondents 120   
 

Source: Authors’ estimates 
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We used both CL and ML (ML1 and ML2) to analyse the data and then compare the results. The 

descriptive statistic of the independent variables used in the CL and ML models are shown in Table 

3. In ML1, we treat the coefficients of 3M delay, 6M delay, Selling place, and Seed provision as 

random coefficients with the assumption that they are normally distributed, and the coefficient of 

Premium as a fixed coefficient. In ML2, the coefficients of all variables are treated as random 

coefficients and normally distributed. 

 

Table 3: Descriptive statistics of the independent variables used in the CL and ML models 
 

Variables Description 

3M delay 1 if a three-month delay in paying a premium; 0 otherwise 

6M delay  1 if six-month delay in paying premium; 0 otherwise 

Selling place 1 if selling at the company; 0 if at the farm 

Seed provision 1 if the company sells quality seed to farmers; 0 if not 

Premium Price premium (1,000 VND /kg) 

ASC Alternative Specific Constant 

 

Based on the estimated results (Table 4), the ML model is preferred to the CL model in terms of its 

higher value of the log-likelihood function, and lower value of AIC and BIC. Because the superior 

of the ML model is demonstrated, we focus our interpretation on the results of the ML models. All 

the coefficients of the models are statistically significant and have the expected sign. 

 

Premium: The coefficient of Premium is positive, indicating that the contracts with a higher 

premium increase farmers’ utility and the probability of choosing a contract. This result supports 

the findings of previous researches (Gelaw et al., 2016; Lemeilleur et al., 2020; Ochieng et al., 

2017; Schipmann and Qaim, 2011; Van den Broeck et al., 2017). 

 

Premium-payment delay: 3M delay and 6M delay reduce farmers’ utility and increase their 

probability of not participating in the contract. This result is in line with Blandon et al. (2009) and 

Ochieng et al. (2017), who argued that payment delay decreases the probability of contracting. 

 

Selling place: A majority of farmers prefer to sell shrimp at the farm. This finding is in line with the 

findings of previous researches (Blandon et al., 2009; Ochieng et al., 2017). This could be 

explained as follows. First, for the integrated mangrove-shrimp culture model, farmers harvest 

shrimp many times per crop. They harvest shrimp nearly every tide (two tides per month), with 

several days per tide. Because the shrimp quantity harvested per day is low, farmers prefer to sell 

shrimp at the farm for convenience. Second, bringing shrimp to the company causes transportation 

cost and time cost. 

 

Seed provision: The coefficient of Seed provision is positive, indicating that the contracts with the 

provision of quality seed increase farmers’ utility and the probability of choosing a contract. This 

result is in line with the findings of previous researches (Abebe et al., 2013; Schipmann and Qaim, 

2011; Van den Broeck et al., 2017). Moreover, seed provision is more important in the case of low 

premium and the negative effect of premium-payment delay on farmer’s utility. 
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Table 4: Estimated results of CL and ML models 
 

Variables CL ML1 ML2 

 Coef. SE Coef. SE Coef. SE 

ASC 1.125*** 0.210 1.477*** 0.367 1.907*** 0.477 

3M delay -1.014*** 0.146 -2.549*** 0.509 -3.463*** 0.905 

6M delay -1.478*** 0.196 -3.872*** 0.774 -5.392*** 1.537 

Selling place -0.271** 0.119 -0.625* 0.345 -0.755* 0.427 

Seed provision 0.931*** 0.122 2.404*** 0.545 3.094*** 0.858 

Premium 0.039*** 0.007 0.086*** 0.020 0.121*** 0.035 

   Std. deviation of parameters distribution 

3M delay    2.466*** 0.634 3.204** 1.320 

6M delay   2.464*** 0.843 3.190*** 1.124 

Selling place    2.687*** 0.572 3.567*** 0.900 

Seed provision   3.361*** 0.673 4.401*** 1.264 

Premium      0.090*** 0.026 

Log likelihood  -376.899 -335.802   -330.812 

Observation  480  480     480 

AIC 765.799 691.604 683.625 

BIC 797.433 744.328 741.621 
 

Source: Authors’ estimates 

***, **, and * indicate significance level at 1%, 5%, and 10% levels, respectively 

 

Standard deviations of all the random coefficients in ML1 and ML2 are statistically significant, 

suggesting the presence of preference heterogeneity among respondents around the mean. 

Moreover, the estimated means and standard deviations of these coefficients also provide 

information on the proportion of farmers that places a positive value and negative value on the 

attributes (Train, 2002). Based on the estimated means (-2.549) and standard deviations (2.466) of 

the coefficient of 3M delay in ML1, we can know that 84.9 percent of the distribution of this 

coefficient is below zero and 15.1 percent above. This implies that 84.9 percent of farmers prefer 

immediate payment, while the other 15.1 percent accept the delayed payment. A similar calculation 

for 6M delay, 94.2 percent of farmers prefers immediate payment, while the other 5.8 percent 

accept the delayed payment. 59.2 percent of farmers are estimated to prefer to sell shrimp at the 

farm, while the other 40.8 want to sell shrimp at the company. 76.3 percent of farmers prefer seed 

provision, while the other 23.7 percent did not. These estimated numbers are very similar to those 

in ML2. The standard deviation of the coefficient of Premium in ML2 is statistically significant, 

suggesting the presence of heterogeneity in farmers’ preferences for this attribute. A majority of 

farmers prefer higher premiums while a small part of farmers can accept the low premium. This can 

be explained that maybe premium is not the most important factor for some farmers to join in the 

contract of producing certified organic shrimp. They maybe care more other benefits such as the 

provision of quality seed and the technical assistants. Because ML2 reflects the heterogeneity in 

farmers’ preferences for premium, it is preferred to ML1. ML2 is also better than ML1 in terms of 

the log-likelihood, AIC and BIC. 

 

3.2. Willingness to accept for contract’s attributes 

The willingness to accept the contract attributes and the 95% confident interval of WTA are shown 

in Table 5. WTA in ML1 and ML2 are slightly higher than CL. Because ML1 and ML2 are better 

than CL, the WTA results in ML1 and ML2 are chosen to interpret. In ML2, individual parameters 

are issued to calculate WTA in the sample. Follow Grisolia and Willis (2011), we dropped one 

respondent, whose coefficient of the premium is close to zero, to obtain a more reliable distribution 

of WTA [because a price coefficient close to zero would generate unreasonable WTA (Grisolia and 

Willis, 2011)]. The distribution of WTA for all attributes is shown in figure 2. It is clear from the 
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figure that there is heterogeneity in WTA for the attributes, including some farmers willing to pay 

much and less than the average. 

 

Table 5: Willingness to accept for each contract attribute             Unit: 1,000 VND/kg 
 

Variables WTA (95% Confidence Interval) 

 CLa  ML1a ML2  

3M delay  
25.754 

(15.298; 36.211) 

29.609 

(16.494; 42.725) 

31.031 

(-8.494; 92.881) 

6M delay 
37.516 

(22.124; 52.909) 

44.977 

(25.273; 64.681) 

46.295 

(9.876; 133.633) 

Selling place 
6.868 

(0.593; 13.144)  

7.264 

(-0.859; 15.388) 

7.844 

(-28.556; 69.083) 

Seed provision 
-23.646 

(-33.582; -13.712) 

-27.923 

(-41.386; -14.461) 

-29.616 

(-115.533; 27.633) 
 

Source: Authors’ estimates 

Note: a Confident Interval is calculated by Delta method 

 

WTA for three-month delay in paying premium WTA for six-month delay in paying premium 

WTA for selling shrimp at the company WTA to receive quality seed from the company 
 

Figure 2: Distribution of WTA 

 

Premium-payment delay: Table 5 shows that farmers need to receive (on average) 29,609 and 

31,031 VND/kg higher for certified organic shrimp price to compensate for the utility loss 

associated with 3M delay in paying a premium in the ML1 and ML2 respectively. The research 

results also show the heterogeneity in farmers’ preferences and WTA for this delay (Figure 2). A 

small part of farmers strongly hates the delay and wants a much higher compensation, while some 

others can accept the delay of about 3 months. If the premium-payment delay is 6 months, farmers 

need to receive 44,977 and 46,295 VND/kg higher for certified organic shrimp price in the ML1 

and ML2 respectively. The results also show the heterogeneity in farmers’ preferences and WTA 
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for 6M delay, including some farmers who strongly hate the delay also have very high WTA for it. 

These farmers can easily refuse to join the contract due to this payment delay. Thus the premium 

should be paid as soon as possible to attract more farmers to participate in the contract. If the 

company cannot pay the premium immediately, the delayed payment should be within 3 months. 

This is because the quality seed provision could help to compensate for the loss of farmers’ utility 

caused by the delay (WTP for seed provision is nearly equal WTA for a three-month delay in 

paying the premium), even with the lowest premium level (suppose selling shrimp at the farm). 

However, if the delay is above three months, the quality seed provision could not compensate for 

the loss of farmers’ utility due to the delay. WTA for the six-month delay is 15,000 VND/kg higher 

than WTA for the 3-month delay; this means that 5,000 VND/kg is the average WTA for the one-

month delay (after the third month of the delay). Thus after the third month of the delay, the 

company should increase 5,000 VND/kg of certified organic shrimp per one-month delay. 

 

Selling place: The price of organic shrimp should be increased 7,264 and 7,844 VND/kg to 

encourage farmers to transport their products to sell at the company in the ML1 and ML2 

respectively. The farmers’ WTA for selling shrimp at the company are also heterogeneous. This 

heterogeneity occurs due to the different location of shrimp farms that leads to the differences in 

transportation cost and time cost, even some farms located in a remote area with bad road 

condition. In this situation, farmers should cooperate through farmers' group or cooperative to 

together transport shrimp to the company. This may help to reduce transportation costs with a big 

amount of shrimp to be transported to the company. Besides, cooperative can help to protect 

farmers’ benefits from joining in the contract of producing certified organic shrimp. The establish 

of farmers’ group or cooperative should be discussed more in future researches. For farmers who 

have farms in remote areas and cannot directly bring shrimp to the company, the company can help 

them reduce the distance, time and cost of transportation by laying some collection points in these 

areas. In these ways, certified organic shrimp can be transferred from farmers to the company 

without small collectors. This can help to keep the better quality of certified organic shrimp 

because of reducing the number of steps of storing shrimp with ice.  

 

Seed provision: Farmers are willing to accept the lower price of certified organic shrimp at an 

average of 27,923 and 29,616 VND/kg to receive the quality seed in the ML1 and ML2 

respectively; this is the farmers’ willingness to pay to receive the quality seed from the company 

instead of buying seed by themselves. The results also show the heterogeneity in farmers’ 

preferences and WTA for Seed provision, including some farmers are willing to pay a very high 

amount to receive quality seed from the company. This indicates that the provision of quality seed 

is very important for them because it can help to improve the productivity of shrimp production and 

thus increase shrimp farm’s profit. This also explains why some farmers do not care much about the 

level of premium because high productivity may affect profits much higher than the premium. 

However, a small part of farmers wants to choose the shrimp seed by themselves. Due to the 

heterogeneity in farmers’ preferences for seed provision, the company can make flexible contracts 

with farmers according to their preferences. The company should provide quality seed for the 

section of farmers who need it while letting the other section freely buy seed as long as its quality is 

good. 

 

Finally, as mentioned, we did not consider the certification cost as a contract attribute to analyze 

farmers’ preference for it. In the future, if the NGOs do not support this cost any more, it will 

become a significant barrier of contracting to produce certified organic shrimp. This should be 

carefully assessed in future researches. 

 

4. CONCLUSIONS 
 

This paper analyses the heterogeneity in farmers’ preferences for the contract of producing certified 

organic shrimp and in their WTA for the contract’s attributes by applying CE approach. The 
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hypothetical contracts consist of four attributes which are price premium, premium-payment delay, 

selling the place and the provision of quality seed. The survey was conducted in the Vietnamese 

part of the Mekong Delta. 

 

The results show that farmers prefer the contract which offers a higher premium. However, 

premium-payment delay reduces farmers’ utility. Further, we found that there is heterogeneity in 

farmers’ preferences for the premium and premium-payment delay. Another important finding is 

that almost farmers prefer seed provision. Quality seed could help to improve productivity and 

increase profit. This attribute is more important in the case of low premium and the negative effect 

of premium-payment delay on farmer’s utility. Farmers’ preferences for seed provision are also 

heterogeneous. A part of farmers strongly prefers to receive quality seed from the company, while a 

small other part wants to buy seed by themselves. Regarding selling place of certified organic 

shrimp, a group of farmers (about 59 percent) prefers selling their shrimp at the farm over at the 

company while the other group does not. And the WTA for bringing the certified organic shrimp to 

sell at the company also differs among farmers in the first group.  

 

Based on the above finding, we suggest that the company should carefully consider contract 

attributes such as proper premium, seed provision and a suitable place to collect shrimp from 

farmers to build contracts. On the other hand, a premium-payment delay should be reduced as short 

as possible, especially try to control it within three months. In addition, a flexible contract should 

be made to suit the farmers’ heterogeneous preferences. Our findings provide useful information 

for the company to design reasonable contracts with farmers to produce certified organic shrimp as 

well as for the (local) government to create a better institutional environment for promoting this 

sustainable production model. Our findings may also be useful for contract design in the 

aquaculture sector of other developing countries where many companies also want to contract with 

farmers to supply quality-rich, safe and environmentally friendly products to the international 

market. 
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