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Abstract  

This study analyzes factors influencing marketing channels that were chosen by paddy smallholder farmers in 
the wet and dry season. The aims focused on determining the factors influence marketing channel choices to be 
able to reveal out the need for smallholder farmers to increase their productions and investments to formulate 
policies to enhance them such as increasing revenue, poverty alleviation, food security, and sustainable 
development. The primary data was collected through structured and semi-structured interviews with 216 
smallholder farmers cultivated in both seasons, 12 collectors, 12 traders, 12 millers, 6 wholesalers, and 6 retailers 
by analyzed with Multinomial Logit. Results revealed that socio-economic, institutional, and marketing factors 
were different statistically significant influence into marketing channel choices in both seasons. These findings 
relate to factors that need to resolve and stimulate smallholder farmers to choose the right marketing channels by 
suggestion to policymakers. The outcomes of policies aim to stimulate and encourage extension office to support, 
sharing experiences, and knowledge to smallholder farmers who older, low experiences, and low educations. To 
improve extension services by the focus on telecommunications, storage facilities, and rural infrastructures. 
Moreover, urge smallholder farmers to market participation, and enhance market competitions. Finally, the 
policymakers should work efforts to improve and enhance the ongoing investments in the water supporting such 
as small, medium, large irrigation systems, and so forth for reducing the constraints.  

Keywords: marketing channels, Multinomial Logit, smallholder farmers, paddy, wet and dry season in 
Cambodia 

1. Introduction  

The marketing of agriculture products plays an important role in achieving the common aims of food security, 
poverty reduction, and sustainable agriculture, especially among smallholder farmers in the rural area (Kyaw et 
al., 2018). Baines et al. (2017) found that a marketing channel might be set as an organization or agency that 
implements an activity linking producers with consumers to make a product or service available. It was divided 
into two categories such as a direct and indirect marketing channel (MacInnis, 2004; Brumfield, 2005; LeRoux, 
2010; Seemanon et al., 2015). A direct marketing channel was a channel that a trader might sell its products to 
consumers directly or end-users (LeRoux, 2010). Whereas, an indirect marketing channel was a channel that was 
used to run business and selling the products through intermediaries such as retailers, wholesalers, cooperatives, 
traders, agents/brokers, distributors, and so forth (MacInnis, 2004; Brumfield, 2005; LeRoux, 2010). In the 
marketing channel, producers were challenged with the predicament of selecting between sales directly to 
consumers at a higher price or sale indirect marketing channels at a relatively low price in the product large 
volumes (LeRoux, 2010; Seemanon et al., 2015). Fafchamps and Hill (2005) revealed the evidence of 
smallholder farmers got crop's price differences between the channels for selling their products to the market and 
had implications for the welfare effect of commercialization. Ouma et al. (2010) found that mostly smallholder 
farmers who lived in rural areas face low reliable market information and partners exchange information 
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effectively. Mmbando et al. (2016) revealed that some of the smallholder farmers had constraints with 
insufficient marketing price information, association or group, poor road quality to the market, cooperation and 
communication with the buyer, bargaining power, access to credit, extension service, and low education. Soe et 
al. (2015) revealed the constraints of smallholder farmers sold their products to indirect marketing channels were 
large of products, insufficient market information, poor road condition, lack of storage facility, and own 
transportation facility. Cazzuffi & McKay (2012) revealed that selling to indirect marketing channels might be 
more convenient for smallholder farmers but limited buyers and low competition. Moreover, they need to sell 
hurry after harvested in aimed to pay back the loan that was used in their productions and household expenses 
(Soe et al., 2015) that might also urge to use indirect marketing channels. In addition, some of them might face 
their type of seed due to market needed. All those constraints were factors that might reduce their profits. Thus, it 
was necessary to take steps to stimulate the economic activities of smallholder farmers so that they might 
improve their competitiveness and profits in the markets. Therefore, the study of marketing channels was chosen 
by paddy smallholder farmers in Cambodia very important and useful to farmers, researchers, stakeholder 
effective policy-making, appropriate strategies, guidelines to further develop, and implications for countries in 
similar circumstances and characteristics. 

Cambodia is located in South-East Asia, which populations about 16.01 million peoples in 2017 and one of the 
fastest developing countries in Asia with an average GDP growth rate of around 7% over the past decade. 
Agriculture played a significant role in national economic development that was sharing about 26.7% of its GDP 
and agriculture still employed 42% of the Kingdom’s total workforce in 2017 (EuroCham Cambodia, 2018). 
Paddy was the most important among food crops for the people in Cambodia (Kea et al., 2017). In 2017, it 
shared around 6.4% to GDP or 26.7% to the agriculture sector which was equivalent to 44.5% to crops 
sub-sector (ASPIRE, 2019). The paddy production was increased significantly during the last decade and the 
production capacity increased more than double from 2003 to 2017. The data revealed that paddy product in 
2017 increase to 10.5 million tons in 2017 compared to only 4.7 million tons in 2003 (ASPIRE, 2019). The 
paddy product in the wet and dry season was 8.04 and 2.46 million tons respectively, these statistics indicated 
Cambodia's paddy product surplus for exportation reached 5.56 or 3.56 million tons of milled rice product in 
2017 (Ministry of Agriculture Forestry and Fisheries [MAFF], 2018). In addition, the paddy’s cultivated areas in 
wet season increased to 2.74 million hectares in 2018 (or 3.4% increased) up from 2.65 million hectares in 2017 
and dry season remained at 0.59 million hectares, likely reflecting challenges in the expanding irrigation system 
for paddy production, but the paddy product yields of the wet and dry season well increased by 1.7% and 1.0% 
respectively in 2018 (World Bank, 2019). Moreover, figure 1 illustrated that the total paddy product ongoing 
well increased in three previous years. From this proves, we might assume that paddy product in Cambodia has 
had high potential and appropriate for the study sample area relevant to the marketing channel.  

The objective in this study was to determinant the factors influence marketing channel choices of paddy 
smallholder farmers in the wet and dry season to be able to reveal out their need to increase productions and 
investments. Moreover, it also formulates policies to enhance smallholder farmers such as increasing revenue, 
poverty alleviation, food security, and sustainable development. 
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Figure 1. Paddy products in Cambodia 

Source: MAFF, 2018 

 

2. Methodology  

Prey Veng province was distributed 12 districts and 1 town (Prey Veng), 116 communes, and 1139 villages. The 
populations were 1,057,428 peoples, the land areas were 4,883 km2 and density per kilometer square were 217 
peoples in 2019 (Ministry of Planning, 2019). Geographically, it’s located in the southeast of Cambodia, 
bordering Svay Rieng to the east, Kampong Cham and Tboung Khmum the north, Kandal to the west, and 
Vietnam to the south with the total borderline of 62.17 km, the annual temperature minimum and maximum is 
23.7℃ and 32.9℃ respectively (Average: 28.36℃), the average annual rainfall is 1,350 mm (Council for the 
Development of Cambodia, 2014). It was also a potential province for crop productions such as yellow maize, 
sweet potato, mung bean, peanut, sesame, sugar cane, vegetable, and particular paddy production (MAFF, 2018). 
The total paddy harvested areas and products were 375,321 ha and 1,343,094 tons respectively in 2018. In total, 
the paddy harvested areas and products were 272,606 ha and 845,099 tons respectively in the wet season, 
whereas 102,715 ha and 497,995 tons respectively in the dry season (MAFF, 2018).  
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Figure 3. Conceptual framework 

 

2.2 Econometric Specification  

The marketing channel choices were fundamental and decision for farmers, the conditions had to be considered 
as a basis for the precise decision. A producer's marketing channel choice was conceptualized by using with 
Random Utility Model. The model presumed that decide to join in a marketing channel was depending on the 
maximization of an underlying utility function, and a farmer selected a marketing channel depending on its own 
expectation utility (McFadden, 1986). 

Balsevich et al. (2006) shown that a typical farmer i was presumed to identify N(3) three marketing channel 

choices, for instance, such as a collector, a trader, or a miller. The utility of the farmers who participated in 

marketing channel choices j was represented by U୧୨. The benefit marginal cost calculations were expected by 

farmers depend on the utilities achieved by selling their products to one marketing channel or other. So the utility 

formula of U୧୨ was mentioned as below:  

௜ܷሺ௝ୀ௞ሻ ൌ ௝ୀ௞ߚ ௜ܺ௝ ൅ ݁௜௝								∀݆ ∈ ܰ                                (1) 

Where U୧୨: was the utility of each farmer selecting a particular alternative was specified as a linear function of 

the vector of marketing channel choice specific parameters β୨ and the attributes of that alternative X୧୨ and a 

stochastic error component e୧୨.  

We could not observe directly the utilities, but a choice was chosen by a farmer shown which one offered the 
larger utility (Greene, 2003). The probability of selecting an alternative was equal to the probability that the 
utility of that particular alternative was larger than or equal to the utilities of all other alternatives in the choice 
set. A farmer opted a marketing channel j = k if 

௜ܷሺ௝ୀ௞ሻ ൐ ௜ܷሺ௝ஷ௞ሻ							∀݇ ് ݆                                  (2) 

Where U୧୨ : was a random utility related to marketing channel choice j = k; β୨ୀ୩X୧୨ : was an index function 

showing the producer’s average utility related to this alternative; and e୧୨: was a random error specific to the 

utility preference of a producer.  

2.3 Multinomial Logit (MNL) Model of Marketing Channel Choices 

The MNL model was carried out to evaluate factors that affect their marketing channel choices. The model was 

comprehensively used in the study relate to multiple choices that set in the dependent variables (Gujarati & 

Porter, 2009). According to Greene (2003) revealed that if a probability that the i୲୦ farmer selected the j୲୦of 3 

choices was P୧୨, the probability that a farmer selected alternative j could be described by the MNL model as 
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below:  

௜ܲ௝ ൌ
௘௫௣	ሺఉೕ௫೔ሻ

ଵା∑ ௘௫௣	ሺఉೕ௫೔ሻ
య
ೕసభ

    For j=1, 2, 3                            (3) 

Where x୧: was a vector of all the independent variables that effected to marketing channel choice of the i୲୦ 

farmer; and β୨: was a vector of regression parameter approximations related to alternative j. So, marketing 

channel choice j = 1 meaning a farmer selected a category 1; j = 2 meaning a farmer selected a category 2; and 

j=3 meaning a farmer selected a category 3. 

The coefficient of independent variables in the omitted or a reference category was determined to zero for 

creating a conditional probability of marketing channel choice was category 3 (Carter-Hill et al., 2008). Setting 

βଷ ൌ 0 therefore, the probabilities of the i୲୦ farmers had two other categories were j = 1 and j = 2. So we 

estimated as below: 

௜ܲሺ݆ ൌ ௜ሻݔ|݉ ൌ
௘௫௣	ሺఉೕ௫೔ሻ

ଵା∑ ௘௫௣	ሺఉೕ௫೔ሻ
మ
ೕసభ

  For 0 < m < 3                        (4) 

The estimating coefficients were measured in the MNL model for identifies positive and negative signs related to 
marketing channels. A positive sign implied relationship with a farmer increased likelihood of selecting its a 
marketing channel but decreased a reference category. Whereas, a negative sign implied relationship with a 
farmer decreased likelihood of selecting its a marketing channel but increased a reference category. In addition, a 
marginal effect of probability in each independent variable was explored the price volume that impacted the 
marketing channel. Therefore, a marginal effect formula was mentioned as below: 

డ௉ೕ
డ௑೔

ൌ ௝ܲൣߚ௝ െ ∑ ௝ܲ
ଷ
௝ୀ଴ ௝൧ߚ ൌ ௝ܲሾߚ௝ െ  ሿ                            (5)ߚ

Where P୨: was the probability that a farmer selecting a market it was a marketing channel choice j; and β୨: was a 

vector of regression parameter estimates related to alternative j (Greene, 2003).  
2.4 Dependent Variables 

The dependent variables denote three marketing channel choices that smallholder farmers in the study sample 
area sold their products to three different channels such as (1) collectors, (2) traders, and (3) millers. The 
estimation of the MNL model predicted the relative probability that smallholder farmers selected one among 
three categories depending on the independent variables. The channel of “Millers” was set as a reference 
category in both seasons.  

2.5 Independent Variables  

All independent variables were designated depend on the theory fundamental of market participation behavior 
model premised on utility maximization. The basic assumption of the model was a farmer who decides to 
maximize utility as a seller was a function of exogenous variables. All these variables captured public-private 
goods and services which included household social economics, demographic characteristics, road quality, 
extension services, marketing information, commodities price, etc., that might influence output. In this study was 
used 12 independent variables such as household head’s age (AGE), household head’s educations (EDU), 
farming experience (EXP), household member (HHM), distance from home to the extension office (DEO), 
distance from farm to the main market (DFM), access to marketing price information (AMP), road quality from 
farm to the main road (RQR), household’s product quantity (HPQ), product price (PP), farming land (FL), and 
type of seed (TS). So, an empirical MNL model for the factors influencing marketing channel choices by paddy 
smallholder farmers was mentioned as below:  

௜ܲ௝ ൌ ݈݊ ൬ ௝ܲ

ଵܲ
൰ ൌ ଴ߚ	 ൅ ܧܩܣଵߚ ൅ ܷܦܧଶߚ ൅ ܲܺܧଷߚ ൅ ܯܪܪସߚ ൅ ܱܧܦହߚ ൅ ܯܨܦ଺ߚ ൅ 

ܲܯܣ଻ߚ ൅ ଼ܴܴܳߚ ൅ ܳܲܪଽߚ ൅ ଵ଴ܲܲߚ ൅ ܮܨଵଵߚ ൅  ଵଶܶܵ                      (6)ߚ

Where β଴…βଵଶ: The MNL coefficients were estimated; P୧୨: was the probability of marketing channel choices j 

being selected by each smallholder farmer i; and 
  j = 1 for sale to a collector 

  j = 2 for sale to a trader 
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  j = 3 for sale to a miller.  

2.5.1 Description of Independent Variables 

Household head’s age (AGE): Older farmers were more likely to choose closer markets for selling their products 
(Amaya & Alwang, 2011). Age was able to have a positive relationship with the decision to sell via the informal 
market (Shiimi et al., 2012). Moreover, older farmers had long-term communication with rural buyers, and 
young farmers were willing to risk selling to market in the urban areas (Arinloye et al., 2014). Smallholder 
farmers were able to lose interest in long-distance markets because they might require more time and money as 
their age increased. So, the expectation of AGE increased the likelihood of smallholder farmers selling to 
collectors in both seasons.  

Household head’s education (EDU): education reduced costs and time to process information and activity on that 
information (Bywaters & Mlodkowsk, 2012). Mutura et al. (2015) revealed that on the high education of 
small-scale dairy farmers in Kenya were mostly selling through cooperatives rather than middlemen, due to they 
understood and accessed to market information. The formal education level was used as the way of farmers' 
ability to gain access synthesis and carried out to integrated information from different sources effectively 
(Strauss et al., 1991). Farmer & Betz (2016) found that well education of West Virginian farmers was more likely 
to sell to directly consumers, which implied that farmers who higher educations had abilities to find the 
information and took risks in direct marketing channels. The education was able to reveal the role of human 
capital helped to alleviate operating costs. So, EDU level was expected to have positive sign relationship of 
smallholder farmers sold to millers in wet and traders in the dry season. 

 

Table 1. Description of dependent and independent variables and expected sign 

Dependent variables 
Variable Description Measurement 

The 
marketing 
channels 

Sale to collectors, traders, and millers. 
1 = Sale to a collector 

2 = Sale to a trader 
3 = Sale to a miller. 

Independent variables 

Variable Description Measurement 
Expected sign 

Wet season Dry season 
Coll. Tra. Coll. Tra. 

AGE Household head’s age Year + + + - 
EDU Household head’s education Year - - - + 
EXP Farming experience Year - - - + 
HHM Household member Person + + + - 

DEO Distance from home to the extension 
office 

Kilometer + + + - 

DFM Distance from farm to the main market Kilometer + + + - 
AMP Access to marketing price information 1 = Yes, 0 = No - - - + 

RQR Road quality from farm to the main 
road 

1 = Very poor, 2 = Poor, 
3 = Average, 4 = Good, 

5 = Very good 
- - - + 

HPQ Household’s product quantity Ton + + + - 
PP Product price Riel/Kg - - - + 
FL Farming land Hectare - - - + 

TS Type of seed 
1 = Early rice, 

2 = Medium rice, 
3 = Late rice 

- - - - 

 

Farming experience (EXP): the experience was able also to reflect the ability to bargain for choosing a better 
market for the benefit of the seller (Renos et al., 2003). Adanacioglu (2017) mentioned in the research of cherry 
farming in the Kemalpasa District of Izmir of Turkey were farmers who had higher than 20 years' experience 
tended to select direct marketing channels. A farmer who had more experiences of farming might increase 
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capacity and be able to have good relationships with end-users. So, EXP of the household head was expected the 
positive sign relationship to increase the likelihood of smallholder farmers choosing millers in wet and traders in 
the dry season was the direct marketing channels. 

Household member (HHM): the family size factor related to labor availability (Higuchi et al., 2012; Abebe et al., 
2016) and it had product surplus for selling in the market (Girma & Abebaw, 2012). According to Monson et al. 
(2008) found that statistically significant negative related to large families tended to sell less of their products to 
direct marketing channels. The large family size was able to help to produce more products but might lack 
storage capacity and transportation so that it might influence the decision of smallholder farmers to choose closer 
markets. The HHM of variable was expected to increase the likelihood of using the indirect marketing channels 
in both seasons.  

Distance from home to the extension office (DEO): was set from a farmer’s location to an extension office that 
locates in his/her district and it was measured in kilometer. Smallholder farmers located near the extension office 
might easily access new technologies such as high yield seed, rice farming modern, and other new farming 
practices, that might urge them to produce high quality and quantity for enhancement of their livelihood. 
According to Waqar et al. (2018) revealed that negatively significant distance from farm to the extension office. 
Therefore, DEO of the variable was expected to decrease the likelihood of using direct marketing channels in the 
wet and dry season.  

Distance from farm to the main market (DFM): was set from a farming location to the main market which he/she 
used to sell in a district, or urban, or elsewhere market and it was measured in kilometer. The price addition to 
production cost through long-distance to the main market made farmers were less likely to join in the market due 
to the high shipping charges of transportation (Omamo, 1998). The longer distances affected the transportation 
cost increased (Maina et al., 2015). According to Tsourgiannis et al. (2008) found that the long way from market 
influence farmers sold tendencies to the monopolistic local marketing channels. It might be construed as specific 
additional costs for transportation to the market and influencing decreased likelihood to direct marketing 
channels. So, DFM of the variable was expected the positive sign relationship of smallholder farmers used 
indirect marketing channels in both seasons. 

Access to marketing price information (AMP): smallholder farmers that used the marketing price information 
might be important due to it enabled them to make more appropriate decisions of selling their products in the 
market. All farmers that had insufficient market information were more likely to sell their paddy products at the 
farm gate and less likely to sell to the direct marketing channels (Soe et al., 2015). Mmbando et al. (2016) 
revealed that smallholder farmers who used marketing price information had significant positive related to 
increase the probability that maize producers sold to the direct marketing channels. The AMP of the variable was 
set as a dummy variable and it was expected to increase the likelihood of smallholder farmers chose the direct 
marketing channels in both seasons.  

Road quality from farm to the main road (RQR): it was expected a positive influence on market participation 
depends on the road quality access to the main markets (Jari & Fraser, 2009). Farmers near the main road had 
better access to market information and transportation (Getahun et al., 2017). The operating costs might increase 
due to bad road conditions, so smallholder farmers who face the low-quality road surface might sell their product 
to collectors. The RQR was ranged from 1 to 5 (1=very poor, 2=poor, 3=average, 4=good, and 5=very good). 
The variable of RQR was expected to increased the probability of smallholder farmers sold to millers in wet and 
traders in the dry season.  

Household’s product quantity (HPQ): the total paddy product of a household was measured in tons. According to 
Jari (2009) shown the evidence that households had semi-commercial farming would produce for their 
consumption and sold to the market of product surplus. Kyaw et al. (2018) found that the total products of rice 
had significantly positively and influence the proportion of rice sales in the market. Farmers who had large 
productions increased the ratio sold in the market and were more likely to sell to wholesalers (Abebe et al., 2016). 
In another hand, a large volume of products might help smallholder farmers earn more profits, but it might also 
be a consequence of shipping to the market. Resulting, smallholder farmers might choose the markets near their 
homes and reduced their profits. Therefore, the variable of HPQ was expected to increase the likelihood of 
selecting the indirect marketing channels in both seasons.  

Product price (PP): price was very important to promote and incentives for smallholder farmers might choose 
appropriate marketing channels. According to Azam et al. (2012) because of price increased hopefully it boosted 
farmers to produce a large volume of yield that increased market participation and more acceptance benefit from 
market choices. Gelaw et al. (2016) determined that the main significant factors to selecting traders by coffee 
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farmers in Ethiopia were the price due to they got a high price on the channel. Therefore, PP of the variable was 
expected to decrease the likelihood to collectors and traders in wet but increased likelihood to traders in the dry 
season. 

Farming land (FL): smallholder farmers who had large farming land might increase the likelihood had multi 
agriculture such as paddy productions, other crops, or livestock productions. This variable might have a positive 
sign related to marketing channels due to a farmer was able to have many relationships with markets and multi 
choices. It was determined with the land that active in agriculture, for instance, a farmer might cultivate in wet 
more than the dry season. Therefore, a farmer’s FL might have a different size between both seasons. Abebe et al. 
(2016) farming size were identified as a factor that shows the volume of production and quantity sold in the 
market. De Bruyn et al. (2001) shown that an increase in farming size pushed to an increase in the ratio of crop 
production that was available for markets and higher willingness to sell. So, FL of the variable was expected to 
increase the likelihood of smallholder farmers sold to millers in wet and traders in the dry season.  

Type of seed (TS): in the annual report for agriculture forestry and fisheries 2017-2018 and direction 2018-2019 
was published by Cambodia’s Ministry of Agriculture, Forestry and Fisheries, there were 5 types of rice seeds 
such as early, medium (middle), late, upland, and floating rice in Cambodia (MAFF, 2018). But in the study 
sample area had only 3 rice seeds such as early, medium, and late rice. The values for TS was ranged from 1 to 3 
(1=early rice, 2=medium rice, 3=late rice). The type of seed might influence a farmer's marketing channel 
because a buyer might provide a different price to different seed. Therefore, TS of the variable was expected to 
increase the likelihood of millers in both seasons.  

3. Results and Discussion 

3.1 Descriptive Statistics of Variables 

3.1.1 Marketing Channel Description 

 Type of seed statistics  

In the study sample area, rice seeds were known type and recalled name by farmers such as early rice had IR504, 
IR(OM), IR66, and IR; medium rice had Neang Khun, Phka Khnhey, Tro Nung, IR dom nerb, and Kro Saing 
Teab; and late rice had Jasmine, Mom Meang, Somaly, Phka Rumduol, and so forth. 

 

Table 2. Descriptive statistics type of seed  

Type of seed 
Wet season Dry season 

Percent (%) Sample Percent (%) Sample 
Early rice 28.24 61 80.09 173 

Medium rice 50.46 109 12.50 27 
Late rice 21.30 46 7.41 16 

Total 100 216 100 216 
 

The early rice in the wet and dry season was 28.24% and 80.09% respectively, medium rice in the wet and dry 
season was 50.46% and 12.50% respectively, and late rice in the wet and dry season was 21.30% and 7.41% 
respectively. In the wet season, smallholder farmers mostly cultivated medium and early rice (medium > early > 
late rice) due to the extent of irrigation systems might be large, but the late rice cultivation was smaller than other 
because it might be spent time, high production costs, and high threatens. Whereas in the dry season, due to the 
water supply might be insufficient so that it urged they cultivate mostly early and medium rice (early > medium > 
late rice). 

 Marketing channels in the study sample area  

Collectors at the farm gate (Collectors): were the small-medium size of paddy buyers or brokers who bought 
paddy products from producers such as early, medium, and late rice. They were generally near the farm gate and 
usually sold mostly early rice to traders, and medium and late rice to millers (Table 3).  

Traders near the main market (Traders): were the paddy buyers who mostly near the main market and bought 
paddy products from producers, collectors, and millers. They sold medium and late rice mostly to millers and 
exported early rice (Table 3). Moreover, smallholder farmers produced mostly early rice about 80.09% in the dry 
season (Table 2). From this evidences, we might assume that traders were direct marketing channels in the dry 
season. 
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Millers near village/town (Millers): were the paddy buyers who bought paddy products from producers, 
collectors, and traders. They sold mostly early rice to traders and generated paddy products of medium and late 
rice to milled rice products (Table 3). Moreover, smallholder farmers produced medium and late rice about 71.76% 
in the wet season (Table 2). From this evidences, we might assume that millers were direct marketing channels in 
the wet season. The millers sold their milled rice products to wholesalers, retailers, consumers, and exportation. 

 

Table 3. Various actors marketing channel statistics  

Various actor Season Market 
Type of seed 

Early rice (%) Medium rice (%) Late rice (%) 

Collectors 

(12 Samples) 

Wet 
To traders 75 8.33 0 

To millers 25 91.67 100 

Dry 
To traders 91.67 33.33 16.67 

To millers 8.33 66.67 83.33 

Traders 

(12 Samples) 

Wet 
To millers 0 83.33 100 

Exportation 100 16.67 0 

Dry 
To millers 0 75 100 

Exportation 100 25 0 

Millers 

(12 Samples) 

Wet 
To traders 83.33 0 0 

Generated to milled rice 16.67 100 100 

Dry 
To traders 100 0 0 

Generated to milled rice 0 100 100 

 

Marketing channels in the wet season 

Channel 1: Producers → collectors → traders → millers → wholesalers → retailers → consumers. 

Channel 2: Producers → traders → millers → wholesalers → retailers → consumers. 

Channel 3: Producers → millers → wholesalers → retailers → consumers. 

Marketing channels in the dry season  

Channel 1: Producers → collectors → millers → traders → foreign markets (Vietnam/Thailand). 

Channel 2: Producers → traders → foreign markets (Vietnam/Thailand). 

Channel 3: Producers → millers → traders → foreign markets (Vietnam/Thailand). 

The marketing channels of study sample area (Figure 4) were designed detail including both seasons with two 
sections such as paddy flow and milled rice flow. 
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Figure 4. Marketing channels of the study sample area 

 

3.1.2 Dependent Variables Statistics 

About 37.04% and 48.15% respectively of smallholder farmers sold their paddy products in the wet and dry 
season to collectors. They sold the paddy products to traders in the wet and dry season were about 19.91% and 
29.17% respectively. Whereas about 43.05% and 22.68% respectively of them sold the paddy products to millers 
in the wet and dry season. 

 

Table 4. Smallholder farmers participated in the marketing channels 

Marketing channels 
Wet season Dry season 

Percent (%) Sample Percent (%) Sample 

Collectors  37.04 80 48.15 104 

Traders 19.91 43 29.17 63 

Millers 43.05 93 22.68 49 

Total 100 216 100 216 

 

3.1.3 Independent Variables Statistics 

As mentioned earlier, an MNL model was used to identify factors influencing marketing channels with the 
description of independent variables that were given 12 variables. In table 5 and 6 were revealed the statistics of 
independent variables in the wet and dry season which separated two parts.  

 

 

 

 

 

 

Foreign markets 
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Wholesalers 
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Wholesalers 
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Retailers  
(Phnom Penh) 

Retailers  
(Other region) 

Local consumers  
(Prey Veng) 

Urban consumers 
(Phnom Penh) 

Local consumers 
(Other region) 

Paddy flow 

Milled rice flow 

Wet & Dry, 37.04% & 48.15% 

Wet & Dry, 43.05% & 22.68% Wet & Dry, 19.91% & 29.17% 

Retailers  
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Table 5. Description statistics of independent variables were used in the model of the wet season 

Variable 
Collectors 

(N=80) 
Traders 
(N=43) 

Millers 
(N=93) 

Total 
(N=216) 

Mean Std. De. Mean Std. De. Mean Std. De. Mean Std. De. Min Max 

AGE 43.63 8.40 47.26 11.53 39.65 8.34 42.63 9.50 23 66 

EDU 7.43 3.23 9.67 3.42 8.90 3.06 8.51 3.30 0 16 

EXP 17.05 8.75 15.14 9.69 15.41 7.33 15.96 8.38 1 38 

HHM 6.24 1.26 7.09 2.14 6.45 1.47 6.50 1.58 3 11 

DEO 16.69 4.86 14.44 7.45 14.05 4.99 15.11 5.62 2 23 

DFM 24.09 8.52 15.22 10.64 17.02 9.81 19.28 10.20 3 35 

AMP 0.20 0.40 0.21 0.41 0.45 0.50 0.31 0.46 0 1 

RQR 1.75 0.88 2.56 0.88 3.14 0.73 2.51 1.03 1 5 

HPQ 9.61 6.76 13.14 7.02 11.55 9.05 11.15 7.95 1.05 54 

PP 763.50 98.15 823.95 152.55 969.78 188.35 864.35 179.40 680 1200 

FL 2.80 1.99 3.81 1.93 3.92 2.45 3.48 2.24 0.5 14.8 

TS 1.65 0.62 2.02 0.77 2.13 0.66 1.93 0.70 1 3 

Note. 1$=4000Riel 

 

Part 1: six independent variables’ statistics values were the same between wet and dry season such as the total 
average of household head's age (AGE) was 42.63 years, household head's education (EDU) was 8.51 years, 
farming experience (EXP) was 15.96 years, household member (HHM) was 6.5 persons, distance from home to 
the extension office (DEO) was 15.11 kilometers, and distance from farm to the main market (DFM) was 19.28 
kilometers (Table 5). 

 

Table 6. Description statistics of independent variables were used in the model of the dry season  

Variable 

Collectors 

(N=104) 

Traders 

(N=63) 

Millers 

(N=49) 

Total 

(N=216) 

Mean Std. De. Mean Std. De. Mean Std. De. Mean Std. De. Min Max 

AGE 43.07 8.14 41.89 12.34 42.67 7.99 42.63 9.50 23 66 

EDU 7.31 3.05 10.56 3.00 8.43 2.94 8.51 3.30 0 16 

EXP 17.06 8.60 13.35 7.83 17.00 7.99 15.96 8.38 1 38 

HHM 6.14 1.27 6.94 2.06 6.69 1.28 6.50 1.58 3 11 

DEO 15.14 5.16 15.32 6.47 14.76 5.50 15.11 5.62 2 23 

DFM 23.68 7.35 10.63 9.19 21.06 9.90 19.28 10.20 3 35 

AMP 0.22 0.42 0.65 0.48 0.31 0.47 0.37 0.48 0 1 

RQR 3.35 0.64 3.98 0.77 3.57 0.79 3.58 0.76 2 5 

HPQ 14.69 10.65 11.33 6.67 13.24 8.50 13.38 9.24 1.33 60.41 

PP 714.13 28.31 770.56 106.57 726.53 43.42 733.40 68.37 660 1200 

FL 3.25 2.39 3.15 1.75 3.29 2.19 3.23 2.16 0.4 13.4 

TS 1.16 0.46 1.27 0.68 1.51 0.65 1.27 0.59 1 3 

Note. 1$=4000Riel 

 

Part 2: six independent variables’ statistics values were different between wet and dry season such as the total 
average of access to market information (AMP) in the wet and dry season was 0.31 and 0.37 respectively, road 
quality from farm to the main road (RQR) in the wet and dry season was 2.51 and 3.58 respectively, household’s 
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product quantity (HPQ) in the wet and dry season was 11.15 and 13.38 tons respectively, product price (PP) in 
the wet and dry season was 864.35 and 733.40 riel/kg respectively, farming land (FL) in the wet and dry season 
was 3.48 and 3.23 hectares respectively, and type of seed (TS) in the wet and dry season was 1.93 and 1.27 
respectively (Table 5 and 6). 

3.2 Influencing Factors on Marketing Channel Choice 

3.2.1 Influencing Factors in the Wet Season 

All the variables were estimated coefficients and marginal effects showed that AGE, EXP, DEO, DFM, RQR, 
HPQ, PP, FL, and TS influenced to marketing channel choices that were made by smallholder farmers, but had 
different effects based on the marketing channels in the wet season (Table 7). Household head’s age (AGE): had 
both positives related to marketing channels choice as expected and significant at 5% and 1% level respectively of 
using collectors and traders. It increased the likelihood that a paddy farmer sold to a collector and a trader by the 
probability was about 0.88% and 2.60% respectively relative to a miller for every additional one year. Meaning 
that, older smallholder farmers were more likely to sell their products through closer markets were the indirect 
marketing channels. This result was in accordance with Amaya & Alwang (2011) found that older farmers tend to 
sell to closer markets. 

Farming experience (EXP): had a negative sign as expected and it was significant at 1% level. It reduced the 
likelihood that a farmer sold to a trader relative to a miller by marginal effect about 2.08% if an additional one year. 
More experiences of smallholder farmers were more likely to select direct marketing channels to increase their 
profits. This result was in accordance with Adanacioglu (2017) found that farmers who had higher than 20 years’ 
experience tended to select the direct marketing channels. 

Distance from home to the extension office (DEO): was a positive sign as expected and significant at 1% level. It 
increased the likelihood that a farmer used a collector by marginal effect about 3.10% if one kilometer additional 
from the extension office relative to a miller was decreased. This meaning that, smallholder farmers who lived in 
the remote areas far from the extension office were more likely to sell to closer markets as the indirect marketing 
channels and reduced their profits. This result was consistent with Waqar et al. (2018) found that negatively 
significant distance from farm to the extension office.  

Distance from farm to the main market (DFM): revealed a positive sign as expected and it was significant at 1% 
level. It increased the likelihood that a farmer sold to a collector relative to a miller with a probability of about 
1.84%. Smallholder farmers who lived farther away from the main markets were more likely to sell their products 
to collectors as indirect marketing channels due to they might face high transportation costs, spent times, and lack 
of own transportation. This result was consistent with Mmbando et al. (2016) found that farmers located in remote 
areas from markets challenged to high transportation costs and stimulated to choose the brokers at the farm gate 
more than sold to wholesalers.  

Road quality from farm to the main road (RQR): the coefficients were both negatives sign as expected and both 
statistically significant at 1% level. Those imply that it decreased the probability that a farmer sold to a collector 
and a trader by marginal effect about 37.26% and 2.98% respectively relative to a miller. This could be explained 
that, smallholder farmers located in high-quality road infrastructure were less likely to sell their products to 
indirect and more likely to direct marketing channels. This result was in accordance with Jari & Fraser (2009) 
revealed that the availability of high-quality road infrastructure increased the high probability of households sold 
their products through the direct channel in South Africa. 
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Table 7. Factors influenced the marketing channel choices in the wet season  

Variable 
Collectors vs Millers contrast Traders vs Millers contrast 

Estimated 
coefficients 

Marginal 
effects (dy/dx) 

Estimated 
coefficients 

Marginal 
effects (dy/dx) 

Constant 
8.0584*** 
(2.8239) 

- 
-2.2336 
(2.4242) 

- 

AGE 
0.1096** 
(0.0472) 

0.0088 
(0.0075) 

0.1684*** 
(0.0409) 

0.0260 
(0.0070) 

EDU 
-0.1252 
(0.0844) 

-0.0286 
(0.0153) 

0.0610 
(0.0824) 

0.0215 
(0.0147) 

EXP 
-0.0526 
(0.0501) 

-0.0012 
(0.0081) 

-0.1221*** 
(0.0450) 

-0.0208 
(0.0077) 

HHM 
-0.1389 
(0.1876) 

-0.0393 
(0.0319) 

0.1715 
(0.1424) 

0.0447 
(0.0259) 

DEO 
0.1659*** 
(0.0542) 

0.0310 
(0.0095) 

0.0137 
(0.0431) 

-0.0094 
(0.0077) 

DFM 
0.1004*** 
(0.0302) 

0.0184 
(0.0050) 

0.0123 
(0.0260) 

-0.0048 
(0.0048) 

AMP 
-0.6019 
(0.7094) 

-0.0886 
(0.1144) 

-0.3277 
(0.6318) 

-0.0248 
(0.1154) 

RQR 
-2.3067*** 

(0.4116) 
-0.3726 
(0.0769) 

-0.9823*** 
(0.3532) 

-0.0298 
(0.0598) 

HPQ 
0.1945* 
(0.1093) 

0.0241 
(0.0192) 

0.1831** 
(0.0888) 

0.0227 
(0.0166) 

PP 
-0.0074*** 

(0.0022) 
-0.0011 
(0.0004) 

-0.0043** 
(0.0018) 

-0.0003 
(0.0003) 

FL 
-0.8787** 
(0.3873) 

-0.1283 
(0.0668) 

-0.5614* 
(0.3373) 

-0.0491 
(0.0628) 

TS 
-0.8858** 
(0.4331) 

-0.1933 
(0.0771) 

0.3106 
(0.4069) 

0.1273 
(0.0699) 

Note. Reference category: Millers; ***, ** & * indicated significant at 1%, 5%, and 10% respectively; in the 
parentheses were value of SE 

 

Household’s product quantity (HPQ): had both positives sign as expected and the statistically significant was at 10% 
and 5% level. Both positives sign implies the likelihood of a farmer sold to a collector and a trader increased by 
marginal effect about 2.41% and 2.27% respectively relative to a miller if an additional one ton. The results 
showed that smallholder farmers had high products sold to indirect marketing channels increased due to they might 
challenge with high transportation costs, lack of transportation infrastructures, and storage items.  

Product price (PP): had both significant negatives sign as expected with significant were at 1% and 5% level. It 
decreased the likelihood that a farmer sold to a collector and a trader relative to a miller was increased. This could 
be explained that prices were high in the market urged smallholder farmers to produce large volumes, enhancing 
marketing participation, and availability of high profitable in direct marketing channels. This result was consistent 
with Zivenge & Karavina (2012) shown that a positive sign influencing the relationship between the producer’s 
price and marketing channel choice for communal horticulture farmers in Zimbabwe. 

Farming land (FL): had both negatives sign as expected and significant were at 5% and 10% level. This showed 
that, if one hectare increased, the probability that a farmer would sell to a collector and a trader would decrease by 
marginal effect about 12.83% and 4.91% respectively relative to a miller. This meaning that, smallholder farmers 
who had large of FL chose millers increased for selling their products relative to collectors and traders due to they 
might have multi farming and more relationship with buyers. So, smallholder farmers with large production had 
greater willingness to sell to direct marketing channels.  

Type of seed (TS): was a negative sign as expected and it was significant at 5% level. It reduced the likelihood that 
a farmer sold to a collector relative to a miller by marginal effect about 19.33%. This meaning that, it increased the 
likelihood to millers because millers tended to buy medium and late rice by generated to milled rice products for 
local domestic consumption of household food and exportation that might stimulate the price increased rather than 
early rice tended to sell to traders (Table 3).  



jsd.ccsenet.org Journal of Sustainable Development Vol. 13, No. 4; 2020 

29 
 

3.2.2 Influencing Factors in the Dry Season  

Estimated coefficients and marginal effects showed that EDU, HHM, DFM, AMP, RQR, HPQ, PP, FL, and TS all 
influencing the marketing channel choices were made by smallholder farmers (Table 8), but had different impacts 
based on the marketing channels in the dry season. Household head's education (EDU): had significant a negative 
and a positive sign related to the marketing channels as expected with both significant at 10% level of using 
collectors and traders. It reduced the probability that a paddy farmer sold to a collector by about 4.82% for every 
additional a year relative to a miller. Whereas, the probability of a farmer sold to a trader increased by about 3.21%. 
Smallholder farmers would be improved by education for appropriate decisions in the marketing channel due to 
they sold to millers rather than collectors and sold to traders as the direct marketing channels rather than millers. 
This result was consistent with Mmbando et al. (2016) found that the household head’s education increased the 
likelihood of a maize producer sold to wholesaler nearby town relative to broker.  

Household member (HHM): had a negative sign and it was significant at 5% level. According to Shephard et al. 
(2011) said that households of large member's sizes had not the ability to produce a marketable surplus due to 
household's consumption needs and Kyaw et al. (2018) large families of the rural areas had less agricultural 
products for sale in the market. These meanings and our expectation were opposite with results, the probability that 
a farmer sold to a collector decreased by marginal effect about 7.73% if added one member relative to a miller was 
increased. Whereas, traders not significant but the coefficient positive sign that might relate to increasing the 
likelihood. This could be explained that the large member’s size was very important to enhance smallholder 
farmers sold their products to direct marketing channel due to large members were high labor that might urge high 
productivity and more relationships with buyers. 

 

Table 8. Factors influenced the marketing channel choices in the dry season  

Variable 
Collectors vs Millers contrast Traders vs Millers contrast 

Estimated 
coefficients 

Marginal 
effects (dy/dx) 

Estimated 
coefficients 

Marginal 
effects (dy/dx) 

Constant 
11.0703** 
(4.7914) 

- 
-11.4186** 

(4.7598) 
- 

AGE 
0.0192 

(0.0331) 
0.0017 

(0.0076) 
0.0455 

(0.0386) 
0.0041 

(0.0043) 

EDU 
-0.1415* 
(0.0749) 

-0.0482 
(0.0179) 

0.1862* 
(0.1035) 

0.0321 
(0.0130) 

EXP 
-0.0180 
(0.0343) 

-0.0006 
(0.0079) 

-0.0568 
(0.0449) 

-0.0056 
(0.0051) 

HHM 
-0.2926** 
(0.1488) 

-0.0773 
(0.0349) 

0.0605 
(0.1650) 

0.0274 
(0.0188) 

DEO 
0.0187 

(0.0374) 
0.0034 

(0.0088) 
0.0186 

(0.0455) 
0.0009 

(0.0052) 

DFM 
0.0241 

(0.0226) 
0.0137 

(0.0052) 
-0.1117*** 

(0.0316) 
-0.0150 
(0.0038) 

AMP 
-0.4129 
(0.4395) 

-0.2519 
(0.0928) 

1.8632*** 
(0.5941) 

0.3083 
(0.0949) 

RQR 
-0.5814** 
(0.2796) 

-0.1909 
(0.0653) 

0.6603* 
(0.3604) 

0.1192 
(0.0437) 

HPQ 
0.1356* 
(0.0712) 

0.0535 
(0.0174) 

-0.2839** 
(0.1165) 

-0.0433 
(0.0133) 

PP 
-0.0077 
(0.0058) 

-0.0027 
(0.0014) 

0.0111** 
(0.0052) 

0.0019 
(0.0008) 

FL 
-0.5010* 
(0.2957) 

-0.2077 
(0.0712) 

1.1945*** 
(0.4246) 

0.1776 
(0.0494) 

TS 
-0.9994*** 

(0.3752) 
-0.1473 
(0.0947) 

-1.4864*** 
(0.5087) 

-0.1090 
(0.0631) 

Note. Reference category: Millers; ***, ** & * indicated significant at 1%, 5%, and 10% respectively; in the 
parentheses were value of SE 

 

Distance from farm to the main market (DFM): had a negative sign as expected and significant was at 1% level. It 
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reduced the probability that a farmer sold to a trader relative to a miller by marginal effect about 1.50% if one 
kilometer addition. This could be explained that long-distance from the main market made smallholder farmers got 
high transportation costs, and spent time so that they increased the probability sold to closer markets as the indirect 
marketing channels. 

Access to marketing price information (AMP): was a positive sign as expected and significant at 1% level. It 
increased probability which a farmer sold to a trader by marginal effect about 30.83% relative to a miller. 
Smallholder farmers used marketing price information were more likely to sell to direct marketing channels 
because they might have appropriate decisions of selling their products for increasing profitability. This result was 
consistent with Mmbando et al. (2016) found that smallholder farmers used marketing price information have 
significant positive and increased probability to maize producers sold to direct marketing channels. 

Road quality from farm to the main road (RQR): had a negative and a positive sign as expected with significant at 
5% and 10% level. It reduced the probability that a farmer sold to a collector relative to a miller by marginal about 
19.09% if enhanced road quality one unit. On another hand, increased the probability that a farmer sold to a trader 
was a direct marketing channel by marginal effect about 11.92%. Due to the good infrastructure of the road so that 
smallholder farmers were more likely to sell their products to direct marketing channels. 

Household’s product quantity (HPQ): had a positive and a negative sign as expected with significant at 10% and 5% 
level. It increased the probability to a farmer sold to a collector relative to a miller by marginal effect about 5.35% 
if increased one ton. On another hand, decreased the probability to a farmer sold to a trader was a direct marketing 
channel by marginal effect about 4.33%. This illustrated that, smallholder farmers with large volumes of products 
sold to indirect marketing channels increased due to they might challenge with high transportation costs, lack 
transportations, and lack of storage items.  

Product price (PP): had a positive sign as expected and significant was at 5% level. It increased the probability that 
a farmer selected a trader relative to a miller. Due to price increased in the market, it stimulated smallholder 
farmers sold to direct marketing channels for increasing their profits. This result was consistent with Gelaw et al. 
(2016) illustrated that price was one of the most vital factors to select the end-user.  

Farming land (FL): had a negative and a positive sign as expected with significant at 10% and 1% level. The 
probability that a farmer sold to a collector decreased and a trader increased by marginal effect about 20.77% and 
17.76% respectively if one hectare increased relative to a miller. Smallholder farmers had large of FL sold their 
products to millers more than collectors and sold to traders more than millers. It was a determinant factor indicative 
of production volumes and quantity for sale. Moreover, increasing cultivation urged to increase ratio of products 
that were available for direct marketing channels and greater willingness to sell to increasing profits.  

Type of seed (TS): had both negatives sign as expected and each significant at 1% level. It reduced the probability 
that a farmer sold to a collector and a trader by marginal effect about 14.73% and 10.90% respectively relative to a 
miller. If smallholder farmers who cultivated early switched to medium or late rice, they would sell to millers 
increased relative to collectors and traders because traders tended to buy early rice for exportation but medium and 
late rice tended to sell to millers (Table 3). Therefore, type of seed was a determinant factor and reduce marketing 
channel choice. 

4. Conclusions and Policy Implications 

Empirical results revealed that the level of socio-economic, institutional, and marketing factors were statistically 
significant effects in the marketing channel choices by smallholder farmers sold their paddy products in both 
seasons. The findings of this study relate to the factors that need to resolve and stimulate smallholder farmers to 
choose the right marketing channels by suggestion to policymakers.  

The household head’s characteristics significantly influenced the marketing channels such as household head’s 
age, farming experience, household head’s education. Older smallholder farmers, smallholder farmers who had 
low farming experiences, and low education levels sold their products to indirect marketing channels. The 
outcome of policies needs to stimulate and encourage the extension office to support older farmers such as 
sharing information, technical, and relationship with direct buyers. Smallholder farmers who had low farming 
experience levels need to increase cultivations, relationships with buyers, and their involvement in the marketing 
channels. Whereas, smallholder farmers who had low education levels need to be invested in relevant marketing 
knowledge and skills through available training programs that can be offered by the extension services. 

The results also illustrated that institutional factors significantly influenced smallholder farmers’ decision to 
choose marketing channels such as distance from home to the extension office, access to marketing price 
information, and road quality from farm to the main road. Smallholder farmers who located in remote areas far 



jsd.ccsenet.org Journal of Sustainable Development Vol. 13, No. 4; 2020 

31 
 

from the extension office and poor access to marketing price information sold products to indirect marketing 
channel. The policymakers should increase and improve the extension office to near smallholder farmers by the 
focus on telecommunications with integrating ICT in agriculture, for instance, app of agricultural commodities 
price marketing update information. Whereas, smallholder farmers who located in poor road conditions and also 
used indirect marketing channels, they need to improve by providing the best priority to enhance the rural 
infrastructures such as roads, transportations, and so forth to reduce these barriers.  

The factors of the household member, distance from farm to the main market, and household’s product quantity 
also significantly influenced the marketing channels. Smallholder farmers who had large members increased 
likelihood sold their products to direct marketing channel because of large members were high labor that might 
urge high productivity and more relationships with buyers. Smallholder farmers who located far from the main 
market were more likely to sell to indirect marketing channels due to they might challenge with high 
transportation costs, spent time, and lack own transportations. Whereas, smallholder farmers with large volumes 
of products were more likely to sell to indirect marketing channels due to they might lack own transportations 
and storage items. Policies, smallholder farmers who located far from the main market and large volumes of 
products need to improve their own transportations and storage facilities for reducing these constraints.  

This study further indicated that product price also significantly influenced smallholder farmers choosing the 
marketing channels in both seasons. If prices increased in the market, smallholder farmers were more likely 
would sell to direct marketing channels. So, high prices pointed out a vital factor urged smallholder farmers to 
increase production and used the direct marketing channels for selling their products. The outcome of policies 
needs to stimulate smallholder farmers to market participation, enhance the integration of smallholder farmers to 
markets, and work efforts to improve market competitions of private sector for increasing prices in the market.  

Finally, the results also revealed that farming land and type of seed were important significantly influence on the 
marketing channels. Farming land increased likelihood into direct marketing channels in both seasons. It was a 
determinant factor indicative of production volumes and quantity for sale. In addition, increased farming size 
urged to increase the proportion of agricultural products that were available for direct marketing channels and 
greater willingness to sell for increasing the profits. Whereas, type of seed also increased likelihood into millers 
in both seasons due to smallholder farmers who produced medium and late rice tended to millers for increasing 
profits. Moreover, the millers bought medium and late rice by generated to milled rice products for local 
domestic consumption of household food and exportation, but early rice tended to sell to traders. Therefore, type 
of seed was a determinant factor and reduce marketing channel choice. Smallholder farmers produced mostly 
medium and early rice (medium > early > late rice) in the wet season due to the extent of irrigation systems 
might be large, but the volumes of late rice were small due to it might be spent time, high production cost, and 
high threatens. In the dry season, they produced mostly early and medium rice (early > medium > late rice) due 
to the water supply might be insufficient. The policymakers should work efforts to improve and enhance the 
ongoing investments in the water supporting such as small, medium, large irrigation systems, and so forth for 
increasing cultivations and switch cultivating from early to medium or late rice.  
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