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Abstract 

This study evaluated the willingness-to pay (WTP) for quality mango planting materials of 

TomEJC cultivar and identified the variables that affect WTP and degree of adoption of the 

technology.  A second price sealed bid auction was conducted among villagers in Thirappane, 

Anuradhapura district, Sri Lanka to determine WTP and a Heckman two-stage model was 

estimated to ascertain the determinants of WTP.  The respondents were randomly divided in to 

two groups and one group was given information on growing of TomEJC before the experiment 

was conducted. The socio-economic characteristics of the respondents were gathered using a 

structured questionnaire. The findings showed that the pooled sample's mean bid for TomEJC 

planting materials was LKR 287.03 per plant and the WTP of group that received advance 

notice was higher by LKR 151.62. Heckman model first-stage results indicated that the 

decision to adopt was positively and significantly influenced by household type, mango 

availability in the home garden, education level, and desire to begin commercial mango 

cultivation. The second-stage results revealed that WTP was positively & significantly 

influenced by information provision and average monthly income. These results suggest that 

the first step in promoting new technology will be to raise awareness targeting the non-poor 

farmers. 

Keywords: Improved planting materials, Experimental auction, Participation decision, 

willingness to pay, TomEJC 
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INTRODUCTION 

Adoption of new agricultural technology is a significant factor influencing the development of 

the agricultural sector, food security as well as the economic status of farm households 

regardless of developing or developed countries (Pasa, 2017; Channa et al., 2019). The most 

remarkable achievement of these technologies is the substantial increase in production and 

productivity while reducing costs and boosting farmers' income. A better understanding and 

knowledge of the drivers of adoption and farmers’ willingness to pay (WTP) is essential for 

designing effective policies for encouraging and promoting technology adoption. However, the 

adoption rate of improved agricultural technologies remains low in many developing countries, 

which hinders the improvement of rural farm households' livelihoods. Therefore, it is important 

to adopt proven agricultural technologies to enhance both production and productivity. 

Farmers' perception of the consequences of the adoption of improved technology against their 

economic, social, and technical feasibility plays a vital role in their decision-making process 

(Chi and Yamada, 2002; Lavison, 2013; Kinyangi, 2014; Sennuga et al., 2020). 

When farmers' WTP for new technology is low value and subsequent low adoption rates can 

be attributed to a lack of knowledge about the technology's benefits. Providing relevant 

information can increase adoption by helping farmers to understand the advantages of the new 

technology and it is a determinant factor of WTP (Channa et al., 2019). The information serves 

as a significant barrier to the adoption of improved technologies. Additionally, uncertainty 

about the technology's potential impact on production may deter farmers from adopting it. 

Therefore, providing information is essential for promoting the adoption of improved 

technologies. 

In the fruit sector, mango cultivation has the potential to generate income and employment for 

both small and large-scale farmers in many developing countries with a tropical climate. This 

provides an opportunity for industry expansion. Most of the pre-harvest and post-harvest 

technologies associated with mango cultivation are bound with improved technology (Orden, 

2004; Honja, 2014). Adopting these technologies can lead to higher prices for quality fruits. 

Mango growers have a medium-level adoption to the use of the technologies (Chonhenchob et 

al., 2011). 

Mango growers cultivate both local and imported varieties that are most suited to their specific 

environmental and market conditions (Yue et al., 2017) while Sri Lankan commercial growers 

focus primarily on productive cultivars such as 'Karutha colomban,' 'Vellai colomban,' 
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'Willard,' and 'Ambalavi.' Recently, the 'TomEJC' cultivar has been recommended because of 

its favorable fruit characteristics in terms of flavor, color, and size that meet the requirements 

of local and foreign fruit markets. According to Loevinsohn et al., (2013), new varieties or 

cultivars and management regimes consider as most common areas of improved technology 

development. Promoting such kind of improved technology can contribute to the sector's 

development more productively and profitably. However, most of the studies have a focus on 

consumer and intermediary preferences than the grower’s preference and grower’s WTP. 

The WTP analysis can assess consumer preferences and determine the premium consumers are 

willing to pay for TomJC planting materials compared to traditional varieties. This analysis 

provides valuable insights into market dynamics and price sensitivity, aiding in understanding 

the market potential and demand for TomJC plants. Additionally, estimating the WTP is crucial 

for evaluating the economic viability of adopting TomJC cultivation for producers. It allows 

producers to understand the potential financial gains and price premiums they can expect to 

receive, enabling informed decision-making about shifting their practices to TomJC cultivation.  

Moreover, the analysis can inform policymakers and stakeholders about the potential benefits 

of promoting the adoption of superior varieties in agriculture. If the WTP analysis demonstrates 

a significant price premium for TomJC plants, it strengthens the case for policy support and 

incentives to encourage farmers to cultivate these varieties, ultimately driving agricultural 

development and enhancing export competitiveness. Additionally, the estimation of WTP 

aligns with the broader objective of reducing food loss by improving produce quality. By 

understanding the value consumers place on quality improvements, the analysis can guide 

producers in adopting agronomic practices that maximize quality and minimize post-harvest 

losses. 

This research study explores the adoption of improved agricultural technologies, particularly 

quality mango planting materials among small-holder farmers in Sri Lanka. The specific 

objectives are (i) to determine the average WTP of farmers for these materials, (ii) to assess the 

impact of prior awareness about the specific mango cultivar on farmers' WTP, and (iii) to 

examine the relationship between household and home garden characteristics and farmers' 

decision to participate in adopting the technology, as well as their WTP. 

APPROACH 

The maximum price a buyer accepts to pay for a given quantity of goods or services without 

losing their utility is defined as WTP (Hanemann et al., 1991; Kanninen, 1993). It provides 



4 
 

valuable market information about buyers' acceptance and pricing decisions. Breidert et al., 

(2006) presented hierarchical classification to organize existing methods to elicit WTP. Figure 

1 shows the classification. 

 

  

 

 

 

 

 

 

 

 

 

 

 

(Source; Breidert et al., (2006)) 

Figure 1: Classification framework for methods to measure willingness-to-pay. 

From the valuation techniques available to measure WTP, the revealed preference method is 

based on the actual behavior of individuals to value existing goods and services. Stated 

preference methods are not incentive compatible due to their hypothetical setup and no actual 

behavior is observed. Auctions can be applied to both field and laboratory experiments. In 

laboratory experiments, the purchase behavior is simulated by giving an amount of money to 

the respondents and ask them to spend the money to purchase a specific selection of goods. But 

in field experiments, it’s not associated with the problem of the artificial setup. Depending on 

the experimental conditions, the respondents are aware of participating in an experiment or not 
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(Breidert et al., 2006). In survey-based techniques for elicit WTP, direct and indirect surveys 

can be used for collecting the relevant data (Louviere et al., 2000). 

In the experimental setting, real products and real money are exchanged. Therefore, 

participants can reveal their true values for the product than in a hypothetical survey setting 

(Lusk and Shogren, 2007). The data obtained from this method is less biased by non-responses 

(Fox et al., 2019). The mechanisms associated with different types of auctions available to 

elicit WTP in previous studies such as Vickrey second price, Random nth price, English, and 

BDM auctions, are given in Table 1. 

Table 1: Comparison of the mechanism in different types of Auctions 

  

English 

Auction 

Second price 

Auction 

Random nth 

Price auction BDM auction 

Participation 

procedure 

Sequentially 

offer 

ascending 

bids 

Simultaneously 

submit sealed 

bids 

Simultaneously 

submit sealed 

bids 

Simultaneously 

submit sealed 

bids 

Who is the 

winning 

bidder? 

Participant 

who offers 

the last bid 

Participant 

with highest 

bid 

All participants 

with bid 

greater than a 

randomly 

drawn (nth)bid 

All participants 

with bid 

greater than a 

randomly 

drawn price 

Number of 

winners 

1 1 n-1 0 to all 

participant 

Winning 

price 

Last bid 

offered 

Second highest 

bid 

nth highest bid Randomly 

drawn price 

Market 

feedback 

Yes Yes, with 

multiple 

rounds 

Yes, with 

multiple 

rounds 

No 

References Coppinger et 

al., (1980) 

Vickrey, 

(1961) 

Shogren et al., 

(2001) 

Becker et al., 

(1964) 

(Source; Abeykoon et al., (2014)) 
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This study used second price sealed-bid auction. It is a demand-revealing mechanism and a 

dominant strategy for bidders to bid their true value (Vickrey, 1961). Most of previous studies 

were done using the stated preference methods such as the contingency method and choice 

model. For example, Gbénou-Sissinto et al., (2018) used a choice experiment to study the 

Farmers’ WTP for new storage technologies for maize in Northern and Central Benin. To study 

the WTP of agricultural inputs including crop varieties (Waldman, Kerr, and Isaacs, 2014) 

quality seeds (Morgan et al., 2020), and storage bags (Channa et al., 2019), extended 

experimental auction methods were used. WTP for eco-labeled forest products in Northern 

Ireland was evaluated using second price, sealed-bid, Vickrey auction.  

Even though mango can be cultivated in all three climatic zones known as wet zone, dry zone, 

and intermediate zone in Sri Lanka, it is mostly grown in dry zone compared to the other areas. 

Therefore, Thirappane area which belongs to the dry zone was selected as the study site. The 

households that are living in six Grama Niladhari (GN) divisions in Thirappane Divisional 

Secretariat (DS) division, Anuradhapura District, Sri Lanka was considered as the target 

population. The selected GN divisions were 539-Wellamudawa, 540-Mahakanumulla, 550-

Sembukulama, 547-Indigahawewa, 554-Paindikulama, and 562-Walahgambahuwa. From that 

population, households were randomly selected to collect primary data. The unit of analysis 

was the individual household. Then again, the sample was randomly divided into two groups. 

The first group was considered as the control group and the second group was the treatment 

group. The treatment group was provided with information related to the cultivation of TomEJC 

prior to the interview. 

The following steps were involved in the conduct of the experimental auction. Households 

residing in six GN divisions were invited to participate in the auction. Before the bidding 

process, participants were asked to complete a pre-auction survey to gather relevant 

information. The characteristics of a high-quality TomEJC mango plant in terms of size, age, 

health condition, and reputation were described to the participants. Additionally, the treatment 

group received information on cultivation techniques, technology, and market trends related to 

the TomEJC cultivar. Clear instructions were provided to the participants, emphasizing the 

importance of not sharing their bid values with others outside their household. They were 

advised to bid their actual value, considering that bidding too high could lead to overpayment 

and bidding too low could reduce their chances of winning. Participants then proceeded to 

place their bids, indicating the amount they were willing to pay per plant. The collected bids 
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were randomly divided into ten groups, and winners were determined within each group based 

on the highest bid, at the second highest price. 

The questionnaire survey was guided by a pre-tested structured questionnaire, which consisted 

of five main sections. The first section collected general information about the respondents, 

including gender, age, education level, and occupation.  The second section focused on 

household characteristics such as family size, average monthly income and expenditure of the 

household, size, and ownership of the home garden, and proximity to main roads and markets. 

The third section explored farming characteristics, including mango availability, types of 

mango grown, marketing information, and cultivation techniques.  The fourth section gathered 

data on extension services related to farming. The final section assessed the social networking 

of the farmers. Further, a participant information sheet was provided, explaining the purpose 

of the research, researcher information, voluntary participation, and the confidentiality of the 

data. 

The average WTP was calculated using the equation shown below. 

Average WTP = ∑
Participant′s bid value

No.of participants

n
i=o   ------ (1) 

It indicates that the average WTP value can be calculated by dividing the total bid values for 

the TomEJC planting materials by the number of participants in the auction for this given 

context. 

Heckman (1979) proposed a two-step estimation method to overcome the sample selection bias 

arising from estimations carried out using the observed variable in the sample. This is also 

known as the ‘Heckit model’. Heckman two-stage model observes the process in a two-stage 

decision, and it allows the use of different sets of explanatory variables in both stages of 

estimation. The Tobit model uses one-step procedure and assumes that the explanatory 

variables affecting the decision to participate and the WTP are the same. Therefore, this is 

viewed as a generalized version of the Tobit Model.  To analyze the willingness-to-pay, the 

typical approach in the existing literature is to divide this into two stages as participation 

decision in this case it would be the decision on whether to bid for the quality TomEJC mango 

plant at all and how much to pay (WTP). 

In this model, the first stage is a probit estimation. The second stage is estimated using OLS 

estimation. The two steps produce efficient estimates of the parameters, standard errors, and a 

consistent estimator. The residuals of the selection equation indicate the selection bias control 
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factor. It is named Lambda (λ) and it is the Inverse Mill’s Ratio. Moreover, it is a summarizing 

measure that reflects the effect of all unmeasured characteristics. 

There are a couple of equations associated with this model. Therefore, the participation 

equation is indicated below,  

Pr ( Zi =1| wi,α) = Φ( h(wi,α)) + Ԑi ----- (2) 

Where, Zi is an indicator variable for participation while, Φ is the standard normal cumulative 

distribution function; w is a vector of factors affecting participation; α is a vector of coefficients 

to be estimated; and εi is the error term assumed to be distributed normally with a mean of zero 

and variance of σ2. The variable Zi takes the value of 1 if the household i get participated in 

the auction is greater than zero, and zero otherwise.  

Zi* = αwi +ѵi ……… (3) 

 

Zi =    1 if Zi = 1 if Z*i> 0 

                              0 if Zi = 0 if Z*i ≤ 0 ……… (4) 

Where, Z*
i= Latent dependent variable (bid value for TomEJC mango planting materials. ѵi~ 

N (0, 1). 

The inverse mills ratio (IMR) is added as a regressor in the second stage. It is used to correct 

for potential selection bias. Only the households who participated in the experimental auction 

were included in the second stage, the IMR is computed as follows. 

   𝜆` =       
 Ø(h(wi, α`) 

𝛷(wi, α`)
… . . . (5) 

Where, Ø is indicated the normal probability density function.  

The second stage equation is given below by incorporating the IMR as well. 

E(Yi| Z = 1) =    f(Xi,β) + ϒ( Ø(h(wi,α`) )/(Φ(wi,α`))…...(6) 

Where, E is the expectation operator, Y is the bid values for the mango planting materials, X 

is a vector of independent variables affecting sales, and β is the vector of the corresponding 

coefficients to be estimated. Therefore, Yi can be shown as the below equation. 

Yi = βXi + ϒλ + υ i …………. (7) 
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Where, υi ~ N (0, σµ), Yi* is only observed bid values. (Zi=1), in which case Yi=Yi* 

RESULTS 

Demographic Profile 

The demographic profile of the participants in the two groups was summarized, revealing a 

majority of female participants in both groups. The age range of respondents spanned from 21 

to 70 years, with the highest concentration observed within the 30 to 40 years age category, 

accounting for approximately 35% of the total sample. Conversely, the proportion of 

respondents in the above 60 years age category was comparatively lower.  Notably, all 

participants had received a formal education, with the prevailing highest educational 

qualifications being the completion of G.C.E O/L, followed by G.C.E A/L. Regarding 

occupation, a substantial portion of respondents in both groups identified farming, particularly 

crop cultivation, as their primary occupation. 

The selected sample consisted of different family sizes, and the findings revealed that a 

substantial majority (63% overall) consisted of three or four members. To differentiate between 

agricultural and non-agricultural households, the analysis classified them as farm families and 

non-farm families respectively, with crop cultivation being the primary farming activity. 

Examining the income distribution among respondents, the highest proportion (35% of the total 

sample) fell within the LKR 31,000 - LKR 50,000 income category. 

Among the respondents, the majority of households have a home garden with a size of 0.5 acres 

or smaller and is owned by a single individual. Nearly all households (93%) had at least one 

mango plant in their home garden, with various varieties such as Karutha colomban, Willard, 

and Kohuamba. A higher percentage (41%) of the households bring their harvest to the market 

which is located within 10 km. Furthermore, a significant portion (37%) of households 

transported their produce to the renowned Dambulla Dedicated Economic Center. Additionally, 

they bring their harvest to other markets such as Thirappane, Eppawala, Maradankadawala, 

Gonapathirawa, and Thamuththegama. 

The primary sources of extension services for the respondents were the Agrarian Service Center 

and the Department of Agriculture. However, it is concerning that a majority of them did not 

receive adequate extension services. Interestingly, over half of the sample (54%) expressed a 

strong preference for engaging in commercial mango cultivation specifically using the TomEJC 

cultivar. This preference was significantly influenced by the provision of information 

pertaining to this particular cultivar. 
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Average WTP for TomEJC planting materials using results of the experimental auction. 

The average WTP was determined by analyzing the bid values provided by the participants. 

The bid values were collected from two distinct groups: the "with prior information" group and 

the "without prior information" group. The range of bid values spanned from LKR 50 to LKR 

750. Participants who did not submit any bids during the auction were excluded from the 

calculation of the average bid value. Among the remaining participants, the minimum bid value 

observed in the group without prior information was LKR 50, whereas in the group with prior 

information, it was LKR 100. Conversely, the maximum bid value recorded in the group 

without prior information was LKR 500, while in the group with prior information, it reached 

LKR 750. 

Table 2 presents the summary statistics of bids placed for TomEJC planting materials in two 

groups: the information provided group and the control group. The mean bids differed between 

the treatment group (information provided) and the control group. 

Table 2: Summary statistics of bids for TomEJC planting materials. 

Summary statistics  Without information With information Combined  

    
Mean bid (LKR) 213.72 365.34 287.03 

 
   

Std. dev. 100.83 170.77 157.91 

 
   

Maximum bid (LKR) 500 750 750 

 
   

Minimum bid (LKR) 50 100 50 

 
   

No.of Observations 47 44 91 

 

Factors affecting participation decision and WTP 

The results obtained from the multiple empirical specifications such as OLS, Tobit, and 

Heckman model are used to identify the factors affecting participation decision and WTP. To 

determine the factors influencing the bids, OLS regression analysis was conducted initially. 

The regression results, presented in Table 3, indicated that several variables significantly 

influenced the farmers' WTP for quality planting materials. At 5% significant level, information 

provision, type of household, average monthly income, and the preference to initiate 

commercial mango cultivation exhibited a positive relationship with the farmers' WTP. 
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Additionally, extension services had a significant influence on WTP at 10% significant level. 

On the other hand, variables such as level of education, family size, size of the home garden, 

mango availability, and average distance to the market did not demonstrate any significant 

impact on the farmers' WTP, according to the model. 

The tobit model was also estimated to identify the factors that influence the bids in the study. 

This Tobit model was employed due to zero values have been placed by several participants 

who were not willing to buy mango planting materials. The Tobit regression results (Table 3) 

revealed that the farmers’ WTP for quality mango planting materials is significantly influenced 

by information provision, type of household, average monthly income, and the preference for 

initiating commercial mango cultivation at 5% significant level while extension services and 

family size at 10% significant level. Those variables showed a positive relationship with 

farmers’ WTP for quality planting materials. However, variables such as level of education, 

size of the home garden, mango availability, and average distance to the market did not exhibit 

any significant influence on WTP, according to this model. 

Table 3: Results of OLS regression and Tobit regression 

Variable 

       OLS Regression 

Coefficient (Std. Err) 

   Tobit Regression 

Coefficient (Std. Err) 

Information provision  94.15** (32.38) 84.32** (35.52) 

   
Household Characteristics   
    - Education level  5.47 (20.62) 12.04 (22.9) 

    - Family size   20.05 (13.24) 24.84* (14.9) 

    - Type of household  64.32** (31.71) 80.43** (35.02) 

    - Average monthly 

      income  48.21** (15.32) 58.35** (16.99) 
   
Farm Characteristics   
    - Size of home garden  3.72 (22.64) 2.21 (24.87) 

    - Mango availability in  

      home garden  
78.21 (65.54) 

101.93 (74.53) 

   
Average distance to the 

market  −0.89 (0.82) −1.12 (0.89) 

   
Extension services   59.02* (31.4) 68.91** (34.23) 

   
Preference for initiate 

commercial cultivation  66.88** (33.16) 93.84** (36.05) 
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R- Squared 0.3163 
0.0337 (Pseudo) 

No.of observations 107 107 

Left-censored observations  16 

Uncensored observations  91 

** and * indicate statistically significant at 5% and 10%, respectively 

The first stage results of the Heckman model (Table 4) indicated that the participation decision 

is positively and significantly influenced by education level, and preference to initiate 

commercial cultivation using TomEJC cultivar at 5% significant level. Additionally, the type 

of household and mango availability in the home garden positively and significantly influenced 

participation decisions at 10% significant level.  

Moving to the second stage of the model, the results revealed that information provision and 

the average monthly income of the household had a positive and significant relationship with 

the farmers' WTP for quality mango planting materials at 5% significant level. However, the 

preference to initiate commercial mango cultivation showed a negative and significant 

association with farmer WTP at 10% significant level. Conversely, variables such as family 

size, size of the home garden, the average distance to the market, and extension services did 

not demonstrate any significant influence on either the participation decision or WTP according 

to this model. 

Table 4: Heckman selection model two-stage estimates results of WTP 

Factors 

Participation Decision Willingness-to-pay 

Coefficients 

Standard 

Error Coefficients 

Standard 

Error 

   Information 

   provision  
− − 154.37** 30.16 

 
    

   Education  

   level  
0.59** 0.25 − − 

 
    

   Family size   − − 9.48 14.14 

 
    

   Type of  

   household  
0.81* 0.42 17.86 33.19 

 
    

   Average 

   monthly  

   income  

− − 37.1** 14.09 
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   Size of home 

   garden 
−0.03 0.27 − − 

 
    

   Mango 

   availability  

   in home 

   garden 

1.37* 0.76 − − 

 
    

   Average  

   distance to 

   the market  

−0.01 0.01 − − 

 
    

   Extension 

   services  
0.39 0.41 − − 

 
    

   Preference 

   for initiate  

   commercial 

   cultivation  

1.9** 0.53 −77.46* 45.57 

 
    

   Mills |  

   lambda 
−148.63* 83.87   

   rho −1    

** and * indicate statistically significant at 5% and 10%, respectively; Wald χ2 (5) = 37.46; 

Censored observations = 16; Uncensored observations = 91; Probability > χ2 = 0.000. 

DISCUSSION 

WTP estimates the amount of money that individuals would give up in order to purchase quality 

mango planting materials. This may be helping to decide the appropriate pricing strategy. 

Specifically, the inclusion of information resulted in higher maximum and minimum bids, 

indicating a clear relationship between information provision and WTP. These results confirm 

the findings of Channa et al., (2019). 

The results showed that the mean bid for the group without information provision was LKR 

213.72, whereas the mean bid for the group with information provision was significantly higher 

at LKR 365.34. When combining both groups, the overall average WTP for the planting 

materials was LKR 287.03. These findings suggest that farmers who received information 

about the new technology had a greater WTP compared to those without access to such 

information. Therefore, it underscores the importance of raising awareness and disseminating 

information about the new technology as an initial step in promoting its adoption. By increasing 



14 
 

farmers' knowledge and understanding of the benefits associated with the new technology, it is 

more likely that they will place higher value and be willing to invest in the TomEJC mango 

planting materials. 

The findings from the OLS and Tobit regression models, it is evident that the variables namely, 

education level, size of the home garden, mango availability, and average distance to the 

market, do not exhibit a significant influence on the willingness-to-pay (WTP) for quality 

planting materials in either model. In those two models, the same set of variables has a 

significant impact on the WTP for planting materials. However, a notable distinction between 

the two models arises regarding family size. In the Tobit model, family size demonstrates a 

positive and significant effect on WTP. This suggests that as the household size expands, the 

needs and decision-making dynamics within the family become more influential. Family 

members' perspectives and preferences are likely taken into account when making decisions 

about WTP. Moreover, larger households may possess a greater availability of labor, which can 

alleviate labor constraints and consequently impact the WTP. 

By providing information on cultivation techniques and market aspects of the new cultivar, 

households become more aware of the significance of acquiring such planting materials. This 

heightened awareness can positively impact their willingness to pay a higher price for these 

materials. Farm families, who are actively engaged in crop cultivation, possess firsthand 

knowledge of the profitability and importance of using high-quality planting materials. As a 

result, they are more inclined to allocate a larger budget for purchasing such materials 

compared to non-farm families. This inclination can stem from their own experiences in 

recognizing the value and benefits associated with quality planting materials. 

Moreover, households with higher average monthly incomes generally have greater purchasing 

power. Consequently, they may be more inclined to invest a larger amount of money in 

acquiring the quality planting materials they desire. 

Households that are aware of the availability of reliable extension services, which offer 

essential knowledge and support following the purchase of quality planting materials, are more 

likely to exhibit a higher willingness to pay (WTP). The existence of such extension services 

acts as a guarantee for households, assuring them of the assistance they will receive after 

acquiring the planting materials. Consequently, they are more inclined to pay a higher amount 

and proceed with the purchase. 
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Furthermore, the preference to engage in commercial mango cultivation demonstrates a 

positive and significant relationship with WTP. This preference reflects the curiosity and 

interest of households in adopting this new cultivar. Not only does it increase their WTP, but it 

also serves as an incentive for them to embrace the new cultivar by investing in quality planting 

materials. 

The results obtained from the Heckman two-stage selection econometric model (Table 4) 

indicate the presence of sample selectivity bias, as evidenced by the statistically significant 

Inverse Mills Ratio (IMR). The result shows Lambda (IMR) or selectivity bias correction factor 

has a negative impact on WTP. The negative sign of the IMR shows that there are unobserved 

factors that are negatively affecting both participation decisions and WTP. Moreover, rho is 

negative, which indicates that unobservable factors are negatively correlated with one another. 

Farm households with higher levels of education are more likely to participate in the adoption 

of improved planting materials compared to those with lower levels of education. This is likely 

because educated households have better access to market information, enabling them to make 

informed decisions. Being a farm family also positively influences participation, potentially 

due to the experience and diversification strategies employed by farmers to increase their 

income. These results confirm the findings of Mastenbroek et al. (2021), Morgan et al. (2020), 

Ayenew et al. (2020), and Asrat et al. (2010) on the influence of household and education level 

on participation or the adoption decision. 

Additionally, if farmers have encountered issues with their current cultivar, they are more 

inclined to adopt a new cultivar. This highlights the impact of previous experiences on 

participation decisions. Similarly, the presence of mango trees in the home garden has a positive 

and significant effect on participation decisions. Households with existing mango trees are 

familiar with market information related to mangoes and may increase their cultivation to 

maximize profits. However, if there is a low demand for the existing mango variety, they may 

be motivated to adopt a new cultivar. 

The preference to engage in commercial mango cultivation plays a crucial role in the decision-

making process for smallholder farmers. These entrepreneurs prioritize gathering market and 

cultivation-related information and are more likely to participate in comparatively non-

preferred households. This supports the notion that risk attitudes can play a significant role in 

shaping economic decisions. Therefore, it confirms the findings of Elabed and Carter, (2015) 

related to the risk-taking behavior. 
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The provision of information has a positive and significant impact on the WTP for quality 

planting materials. When participants are provided with information about the cultivar, their 

knowledge and awareness increase, leading to a better understanding of the benefits and 

importance of using improved planting materials. This, in turn, influences bidders to place 

higher bids, as they are guided by the market information and other relevant details. 

Participants with higher average monthly income tend to place significantly higher bids 

compared to those with lower incomes. The higher purchasing power of individuals with higher 

incomes allows them to be more willing to pay a premium for the planting materials they desire. 

Conversely, the preference to initiate commercial mango cultivation has a negative and 

significant effect on WTP. This could be attributed to entrepreneurs aiming to minimize their 

expenses, particularly when purchasing a large number of plants. They may be more focused 

on the unit price, leading to a lower WTP. These findings confirm the previous literature of 

Channa et al. (2019), Morgan et al. (2020), De Groote et al. (2014), and Higgins et al. (2020). 

Among the three models analyzed, the Heckman model provides more generalizable results in 

terms of both the participation decision and WTP. This model takes into account the sample 

selectivity bias, providing more robust and reliable estimates. Therefore, the findings from the 

Heckman model can be considered more reliable for understanding the factors influencing 

participation decisions and WTP in the study. 

CONCLUSIONS 

This study makes a valuable contribution to our understanding of smallholder farmers' adoption 

of new technologies, particularly in the context of improved planting materials. It provides 

insights into the farmers' willingness to pay for these materials and identifies the factors that 

influence their decision to participate in the adoption process. It highlights that while farmers 

may be willing to adopt new technologies, it is crucial to provide them with the necessary 

information and awareness about the technology to ensure its successful implementation and 

maximize the benefits derived from it. 

By confirming the factors that impact both the participation decision and the willingness to pay 

for improved planting materials, this study offers valuable guidance for policymakers and 

stakeholders involved in promoting and facilitating the adoption of new technologies among 

smallholder farmers. It underscores the significance of targeted awareness-building initiatives 

and the provision of relevant information to enhance the adoption process and ultimately 

improve agricultural practices and outcomes. 
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Based on the study findings, several practical recommendations can be made for those who are 

interested in establishing plant nurseries, particularly in the price determination process. It also 

guides for policymakers to make well-informed decisions and raise awareness, ultimately 

increasing the success rate of promoting new technologies. Further research is suggested to 

explore the differences in information provision mediums, such as text messages, audio 

messages, or video messages, and their impact on participants' decision-making and 

willingness to pay.  
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