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Most farmers in China show an strange attitude towards food sale channels:they prefer low priced channel rather than high priced channel. This paper examines the mechanism by which food price affect farmers’ choices of sale channels and the role played by risk aversion, based on the 2022 China Land Economic Survey. The results indicate that higher prices are more likely to lead farmers to choose dealers who are private buyers offering flexible terms, compared with depots which are government procurement centers ensuring stable prices and other channels. It reveals that the underlying reason for farmers’ choices is the certainty effect, which causes farmers to prefer dealers offering certain profits over depots with uncertain profits, despite the high prices. It is further found that risk aversion has a mediating effect on the relationship between food price and farmers’ choices of sale channels.
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1 Introduction

Agriculture is a sensitive sector subject to various risks with a low comparative advantage, and almost every government in the world supports and protects its agriculture to varying degrees. Compared to developed countries such as the United States and the European Union, China still subsidizes food price in circulation despite the constraints of the amber box policy (Springmann and Freund, 2022; Sharma and Shajahan, 2024). At harvest, China’s state-owned food depots are open for buying from farmers at higher prices than those offered by dealers and factories, which provides opportunities for farmers to obtain higher income.

Even so, it seems that farmers are either unable or unwilling to take advantage of such opportunities. Food price are crucial for farmers to realize their production value, especially in recent years while yields are stagnant despite high agricultural costs. However, most farmers show an indifferent attitude towards food sale channels; they ignore the price difference and sell directly to the dealers.

Explanations for the puzzling choice focus on storage, quality, and transaction cost (Aggarwal et al., 2018; Burke et al., 2019; Brunt and Cannon, 2022). Selling to food depots requires facilities for dewatering, high yields with low impurity rates, and ease of trading. Other influencing factors include planting size (Zulu et al., 2007), liquidity (Stephens and Barrett, 2011), and technology (Channa et al., 2019).”We address a new insight that farmers’ indifference to sale channels is based on the preference for certain price. Although the purchase price of depots seems higher, farmers have to calculate the net benefit after removing costs such as dewatering, substandard quality, transportation, etc. Compared with depots where the real price is unknown, farmers tend to choose dealers for certain profits, besides the profits of selling to depots are insufficient due to the fragmented farmland with small scale in China. Moreover, in a normal year, the higher the food price, the greater the risk. For farmers who are mostly risk averse, the risk of flat or declining prices after harvest may induce them to quick sale to lock in profits.

There has been extensive and in-depth research contributing to the rich literature regarding the impact of price volatility on producers in low-income countries (Stiglitz, 1969; Sandmo, 1971; Deaton and Laroque, 1992; FAO et al., 2011; Bellemare et al., 2013; Gilbert et al., 2017). For example, Barrett (1996) show that price uncertainty reduces the incentive to store among poor farmers in Madagascar. Tripathi (2024) describes how the Indian government’s net purchases prevent low market prices for wheat but can result in price spikes. Yet, studies on the impact of price volatility on farmers’ choice of food sale channels have not been found. Our point is that farmers’ preference for certain prices is a certainty effect, which was proposed in prospect theory (Kahneman and Tversky, 1979). The certainty effect refers to the fact that decision-makers tend to give more weight to certain outcomes, while assigning lower weights to probable outcomes. In the context of food sales, farmers prefer dealers with actual certain prices, rather than food depots with uncertain profits despite higher prices. It helps to explain the perplexing problem in reality: why farmers sell their food to low-priced dealers rather than high-priced depots.

The possible modest contributions of this research are summarized as follows. First, it reveals that the crucial reason why farmers choose to sell directly to dealers lies in their preference for certain profits, and our results break the long-standing assumption of price primacy in relevant research. Second, we quantify the magnitude of food price on farmers’ food sale channels and demonstrate how food price can affect sale channels choice. Third, we find that psychological preference has a mediating effect on farmers’ sale channels choice. This finding provides important policy implications to reduce risk for farmers. Moreover, the mediating effect of risk aversion is common and practical in China and other developing countries regarding farmers’ food sales.

The remainder of the article is organized as follows: the second part constructs the theoretical model and the mechanism analysis; the third part presents the data sources and variable selection; the fourth part reports and analyzes the estimation results; the fifth part further discusses the implications based on farmers’ characteristics; and the last part concludes the full article.



2 Model and mechanism analysis


2.1 Model

We consider a simple model in which a farmer decides whether to sell food to a depot or a dealer. Farmers who sell food encounter both income and price risk, and the decision relies on price and risk preference, as shown in Barrett (1996). We draw on Cardell and Michelson's (2022) analysis to develop a theoretical model of the relationship between price and farmers’ choice for sale channels.

First, we assume that the farmer is rational, risk-averse, and a price taker in both input and output markets, and operates in a competitive market with identical storage and credit conditions.


2.1.1 Cost benefit analysis

Considering that any one farmer, all the outputs can be sold to dealer and depot. [image: image] is the price of dealer, and [image: image] is the price of depot. [image: image] is the quantity of food sold. [image: image] is transaction cost of depot while the transaction cost of dealer is approximately zero. We calculate the net benefit [image: image]:

[image: image]

We need to calculate the net benefit per unit because there will be amount deduction for the imperfect quality of food sold to the depot. Here we assume the quantity is the same, and later we relax this assumption. The net benefit per unit [image: image] can be approximated as:

[image: image]

The transaction cost [image: image] is mainly concerned with transport, labor and time costs, etc., and is basically exogenous from [image: image]. In Equation 2, an increase in [image: image] implies an increase in [image: image], which means that the net benefit per unit sold to depot increase with sales quantity. This leads to the research hypothesis H1:


H1: The larger planting size, the more likely it is that the farmer will choose sale to depot compared to dealer.
 

However, in the actual sale of food, the quantity usually will be a deduction while sold to depot due to the imperfect quality. We set [image: image] is the quantity of harvest, [image: image] is the quantity after deduction by depots. The Equation 1 is rewritten as:

[image: image]

By taking a partial derivative of Equation 3, we can find that the elasticity of net benefit to price is much greater than that of quantity. Even if the transaction cost is calculated, the value of [image: image] is more likely to be greater than zero, given the profit margin of the dealer. Why do most farmers still sell to the dealers? How do farmers make these decisions? What strategies do they use to mitigate their exposure to output price risk? We draw on Cardell and Michelson's (2022) analysis to continue the discussion.



2.1.2 Risk premium analysis

Based on the cost–benefit analysis in the previous section, the farmer still chooses to sell to a dealer, even though the revenue from selling to a depot is likely to be greater. At harvest time, the price offered by the dealer is certain, but the transaction price of the depot is uncertain. If the net profit [image: image] is always positive, then the food should be sold to the depot, but the randomness of actual transaction price exposes farmers to price risk. We assume that farmers have a Von Neumann-Morgenstern (VNM) utility function for calculating the certain equivalent rate of return for different sale channels. The risk premium equation is as follows:

[image: image]

Where [image: image] represents the farmer’s wealth, [image: image] represents risk–return ratio of sale to depot, and [image: image] is the certainty equivalent rate of return that the farmer is willing to forgo sale to depot. Assuming that the utility function [image: image] is second-order continuously derivable, a second-order Taylor expansion of the left side of the equal sign of Equation 4 at the mean[image: image] yields:

[image: image]

In Equation 5, [image: image]= [image: image]= [image: image]. Taking the expectation of Equation 5 yields:

[image: image]

In Equation 6, [image: image] is the risk–return variance of farmers’ choice for sale to depot, representing the price uncertainty. The higher food price, the more farmers tend to sell quickly to dealers to get rid of risk and lock in profits. Since [image: image], Equation 6 reduces to:

[image: image]

Also, a first-order Taylor expansion of the right side of the equality sign of Equation 7 at [image: image]yields:

[image: image]

Joining the two Equations 7 and 8, we obtain:

[image: image]

In Equations 9, we set the absolute risk aversion coefficient [image: image], denoting that a farmer is willing to give up in order to avoid the risk of losing 1 unit quantity of wealth; relative risk aversion coefficient [image: image], denoting that a farmer is willing to give up in order to avoid the risk of a 1 percentage loss of wealth. Logically, [image: image] varies greatly with the amount of individual wealth and does not completely portray the risk preference of farmers. The degree of aversion to the risk of proportional loss of wealth, [image: image], is more reflective of the inherent attitude of farmers to risk. Therefore, we use [image: image] to refer to the risk preference of farmers. The higher the value of [image: image] implies that the more averse to risk. The certainty equivalent return [image: image] can be expressed as:

[image: image]

There are two scenarios here: (i) [image: image] and (ii) [image: image]. We concern about (i) because if [image: image], the price will be close to dealer’s price [image: image] and the farmer is willing to forgo sale to depot. From the theoretical mechanism, an increase in [image: image] and [image: image] in Equation 10 implies a decrease in [image: image], that is, the value of sale to depot decreases with the increase of farmer’s risk aversion and food price, thus reducing the likelihood that the farmer will choose sale to depot. This leads to the following research hypotheses:


H2: The higher food price, the less likely it is that the farmer will choose sale to depot or factory compared to dealer.
 




2.2 Mechanism analysis

In the framework of expected utility theory and its variants, risk preference is only a descriptive label that technically refers to the curvature of the utility function. Risk aversion is explained at the core of psychology as “risk taking demands a premium return” (Winterfeldt and Edwards, 1986), while the choice of sale channels by farmers is based on the pursuit of premium returns. When farmers are mostly risk averse and it is considered to be a consistent and invariant psychological trait (Stigler and Becker, 1977), then [image: image], [image: image] can be approximated as a positive constant, the certainty-equivalent rate of return [image: image] actually determined by food price [image: image].

Although there is little consensus as to whether covariate shocks induce individuals to become more or less risk averse, empirical studies find evidence that price uncertainty would increase individuals’ risk aversion (Sandmo, 1971; Barrett, 1996; Peng and Xu, 2022; Liebenehm et al., 2024). As a consequence, risk averse farmers are less likely to choose depots since they involve uncertain returns. That is, farmers’ choice of sales channels is not only directly affected by food price, but also it’s mediated by food price on risk aversion.

The derivation of [image: image] with respect to [image: image] in Equation 10 gives:

[image: image]

From Equation 11, we can see that the marginal effect of price on farmers’ sales channels is related to risk aversion: As food prices rise [image: image], the likelihood that a farmer will choose depot for sale decreases with increasing risk aversion [image: image]. From this we derive the following hypothesis:


H3:The higher food price, the more risk averse farmers, and the less likely they will choose sale to depots or factories compared to dealers.
 

Figure 1 shows the mechanism of food price, risk aversion on farmer’s sales channels.

[image: Figure 1]

FIGURE 1
 Path diagram for food price and risk aversion.





3 Data


3.1 Data sources

This research uses data from the 2022 China Land Economic Survey (CLES) of Nanjing Agricultural University, China, and rainfall data from the Jiangsu Statistical Yearbook 2022. The China Land Economic Survey was founded by the Division of Humanities and Social Sciences of Nanjing Agricultural University in 2020, with the assistance of the Jinshanbao Institute of Agricultural Modernisation (JIAM) in the implementation of the survey. The construction of the CLES database was based on the concept of retracing the path of John Lossing Buck, with the sampling area covering the regions where Professor Lossing Buck conducted his research. The research area starts from Jiangsu and gradually expands to the Yangtze River Delta region and the whole country. The research data will be compared with Buck’s research data to illustrate the changes in China’s rural landscape over the past century. We exclude data on food sale prices and channels that are missing or outliers, resulting in 475 observations in the sample.



3.2 Measurement modeling

To examine the effect of food price on farmer’s choice of sale channels, let [image: image] denote the sale channel chosen by farmer, and the explanatory variable[image: image]varies only with farmer [image: image] and not with group [image: image]. It is a multivariate unordered choice problem requiring a control group, we use multinomial logit model for empirical estimation. The general form of the model can be expressed as follows in Equation 12:

[image: image]



3.3 Variable selection and descriptive statistics


3.3.1 Dependent variable

The dependent variable in this paper is the choice of sale channels by farmer. The choice of dealer1 is assigned a value of 1, the choice other than dealer and depot2is assigned a value of 2, and the choice of depot is assigned a value of 3. The distribution of choices of the sample farmers is reported in Table 1.



TABLE 1 Distribution of farmers’ food sale channels (N = 475).
[image: Table1]

Table 1 shows that 82.53% of the sample farmers chose sale to dealer, while only 6.74% of the farmers chose depot, indicating that most of the farmers are not concerned about chances of higher prices but certain returns.



3.3.2 Core independent variable

The core independent variable in this paper is food price. Food price have the most significant and direct impact on farmer’s production returns. The histogram of food price is shown in Figure 2. It can be seen that food price are approximately normally distributed.

[image: Figure 2]

FIGURE 2
 Histogram of food price (N = 475).


To capture price level variability more effectively, we include a table presenting the mean, standard deviation, and results of the Jarque-Bera normality test for price levels across dealers, depots, and other marketing channels in Table 2. An ANOVA test was also performed to determine whether price levels significantly differ among these three groups.



TABLE 2 Distribution of farmers’ food sale channels (N = 475).
[image: Table2]



3.3.3 Mediating variable

The mediating variable in this paper is the risk aversion of farmers. In the questionnaires of CLES, farmers’ risk aversion level is measured by the following question: “If you have a sum of money to invest, what kind of investment program are you most willing to choose?” If farmers choose option 1 “high risk and high return,” it means that farmers’ risk aversion level is low. Similarly, if farmers choose option 2 “medium risk and medium return” or option 3 “low risk and low return,” it means that farmers’ risk aversion level is medium and high, respectively. Table 3 reports the distribution of sample farmers’ risk aversion.



TABLE 3 Distribution of farmers’ risk aversion (N = 475).
[image: Table3]

The results of the survey shows that only 6.11% of the 475 farmers are low level risk aversion, while 76.42% are high level risk aversion, indicating that most of the farmers are highly risk averse.



3.3.4 Control variables

We select other factors affecting the decision of farmers’ sales channels as control variables, including the characteristics of the head of the household (health, whether or not a village official), the characteristics of the family (household size, labor, deposit) and the characteristics of production (planting size, farm machinery, disease and pest training).



3.3.5 Descriptive statistics

Table 4 shows the definition of each variable and the results of descriptive statistics. The average physical condition of the sample households is good, and 18.9% of the sample households have had the experience of village officials. The average household size of the sample households is about 3 persons, which is more than the average household laborers. The household deposit is around 6.27 thousand USD dollars on average. The average planting size is 2.467 hectares. Each household has 0.59 tractors and receives 0.86 trainings on average.



TABLE 4 Variable definitions and descriptive statistics.
[image: Table4]





4 Empirical analysis


4.1 Baseline regression

Table 5 reports the estimated results from the multinomial logit model, which demonstrates the impact of food price on farmers’ choice of sale channels. Compared with dealers, food price has a negative effect on depots and other channels at 1 and 5% significance level, respectively. The term relative risk ratio (RRR) refers to the odds ratio (OR). After adding control variables, for each unit increase in food price compared with dealers, the odds of farmers choosing others and depots decreases to 0.002 and 0.007 times the original ratio, respectively. Our findings indicate that the higher food price, the more likely farmers are to choose dealers over depots and other channels. The hypothesis H2 is verified.



TABLE 5 Impact of food price on farmers’ choice of sale channels.
[image: Table5]

Among the control variables, the household labor has a significant and positive coefficient on other channels compared to the dealer, which may be due to the fact that laborers could help with food production and realize the transaction to other channels such as factories more easily, while household labor is not helpful in selling to the depot. Also, the planting size has a positive effect on farmers’ choosing the depot compared to the dealer at the 1% level of significance, which means that the larger the planting size, the more likely it is that the farmer will choose sale to the depot compared to the dealer. The hypothesis H1 is verified.



4.2 Predicted effects on probability

Results from the average marginal effect in Table 6 show that food price have a significant impact on farmers’ sale channel choice. For each unit increase in food price, the probability of farmers choosing dealers increases by 69.2%, while the probability of choosing other channels decreases by 47.9%, and the probability of choosing depots decreases by 21.4%, respectively, validating the results of the baseline regression.



TABLE 6 Average marginal effect of food price on farmers’ choice of sale channels.
[image: Table6]

From the average marginal effect of control variables, household labor has a significant impact on other channels, while no significant impacts on dealers or depots. The reason may lie in the fact that the availability of sufficient labor gives farmers the possibility to choose a wider range of marketing channels. For planting size, planting size has a negative impact on choosing dealers, and positive impact on choosing depots. It’s possibly because that large-scale farmers are choosing depots with high unit prices. Also, farm machinery has a negative effect on choosing dealers, similarly because highly mechanized farmers are more reluctant to deal with dealers.



4.3 Endogeneity

The model estimation has endogenous problems between food price and sale channels mainly because of reverse causality. Different sale channels may affect the transaction price. The reality is that food transaction prices in depots tend to be higher than those of dealers. To solve the endogenous problems, we estimate the inversion model, referring to Berry (1994). The altitude of the village is employed to serve as the Instrumental Variable (IV). The IV is expected to be effective in food price but ineffective in sale channels’ choices (Kolko, 2012). When using the inversion model, the corresponding estimation method can be expressed with the following in Equation 13:

[image: image]

Where [image: image] indicates the difference of sale channels probabilities. Since multivariate logit model can be viewed as a simultaneous estimation of multiple binary logit models that are composed of selection behaviour, we denote [image: image] in terms of the average marginal effect of food price.

We employ the IV-2SLS model to mitigate endogenous problems between food price and farmers’ sale channels’ choices. The results of Table 7 indicate that the weak IV test rejects the presence of a weak IV. Both the first-stage and the IV regressions show that the coefficients are significant, implying a negative effect of food price on depots and other channels compared with dealers.



TABLE 7 Instrumental variable regressions.
[image: Table7]



4.4 Robustness test


4.4.1 Replacement of the independent variable

In order to test the reliability of the results, this paper replaces the core independent variable with the reciprocal of rainfall during the harvest season and uses the same control variables to estimate the impact of rainfall on farmers’ channel choice. Logically, the less rainfall there is at harvest, the higher the food price. The results in Table 8 show that the reciprocal of rainfall negatively affects farmers’ choice of depot and other channels at the 1% level of significance. In summary, the article’s treatment of the independent variable does not seriously interfere with the robustness of the findings.



TABLE 8 Replacement of the independent variable.
[image: Table8]



4.4.2 Replacement of the estimation model

In order to test the robustness of the model, we conduct a robustness test of the baseline regression by changing the model form. Since we want to observe the difference between dealers and other sale channel choices, the choice of dealer is assigned a value of 0, and other choice is assigned a value of 1. The binary logit model is used for replacement. Table 9 shows that food price negatively affect farmers’ food sales choices at the 1% level of significance. That is, the higher the food price, the more farmers tend to give up other channel sales and depot sales.



TABLE 9 Replacement of the estimation model.
[image: Table9]

The phenomenon that farmers sell their harvest grain through multiple simultaneously does exist. And the multinomial logit model’s suitability would come into question. We also take a multivariate probit model, which empirically measures the correlation coefficients among the three marketing channels, for the robustness test. The results in Table 9 show that food price have significant negative impacts on Others and Depot channels, which validated the empirical analysis.




4.5 Heterogeneity analysis

There may be significant heterogeneity in the effect of food price on farmers’ food sale channels across different planting scales and levels of non-farm income. We attempt to reclassify the sample based on the characteristics of farmers’ planting scale and non-farm income, allowing us to analyze the heterogeneity in the effect on farmers’ food sales channels.


4.5.1 Planting scale

Planting scale is a crucial sales factor for farmers. There can be significant heterogeneity in the impact of food price on farmers’ sale channels at different planting sizes. We divide the sample farmers into two groups based on the mean of planting size. Table 10 shows the effects of food price on farmers’ sale channels with different planting scales.



TABLE 10 Heterogeneity analysis of planting scale.
[image: Table10]

The regression results show that smallholder farmers are significantly affected by food price, and food price are no longer significant in the channel choice of large-scale farmers. The pursuit of revenue and the management of risk differ in the two groups. For small-scale farmers, the revenue of food sales is low, and they are often risk-averse, so they tend to sell to dealers. Instead, farmers with large-scale planting focus on sales revenue and are not likely to give up on profitability easily. The regression results indicate that heterogeneity in planting size significantly differentiates farmers’ choices of sale channels, thus reinforcing the practical basis of the relevant discussion in this paper.



4.5.2 Non-farm income

As non-farm income becomes increasingly important to households, the level of non-farm income will affect farmers’ choice of food sale channels. We categorize the sample into two groups: a low-level non-farm income and a high-level non-farm income, based on the median, and run separate economic regressions. Table 11 reports the effect of food price on farmers’ sale channels’ choices with different levels of non-farm income.



TABLE 11 Heterogeneity analysis of non-farm income.
[image: Table11]

Compared to the total sample, the regression results show that farmers with high-level non-farm income would not sell to depots, and farmers with low-level non-farm income would not sell to other channels. In the case of farmers with high-level non-farm income, food sales are not as important for total household income. As a result, they often choose to sell directly to dealers. On the contrary, based on the importance of revenue from food sales, farmers with low-level non-farm income will pay more attention to the choice of food sale channels. To summarize, unlike the attitude of farmers who value food sale channels with low-level non-farm income, a high-level non-farm income is an important factor that induces farmers to sell to dealers.




4.6 The mediating mechanism

We also explore the mechanisms for the linkage between farmers’ risk aversion and sale channel choices. Based on our findings in baseline regression, the increase in food price has reduced the probability of farmers choosing other channels and depots compared with dealers. Table 12 represents the estimated mediating effect of risk aversion on farmers’ sale channel choice. Relative to dealers, food price has a positive effect on risk aversion for both other channels and depots at the 1% level of significance, which indicates that the higher the price, the more risk-averse farmers are, and the less likely they are to choose sale to depots or other channels compared to dealers. The hypothesis H3 is verified.



TABLE 12 Mediating effects of risk aversion.
[image: Table12]




5 Discussion

In addition to the significant impact of food price on farmers’ sales channels, the influence of control variables cannot be ignored (Qiu et al., 2020). From the baseline regression results in Table 4, we can see that household labor has a significant impact on other sale channels compared with dealers. This is in line with the reality of farmers’ food sales situation. While it is difficult to sell food into depots and the dealers’ purchase price is low, those with surplus labor households sell their food to other channels such as factories, cooperatives, etc. Likewise, planting size positively influences farmers’ choice to sell to depots compared with dealers. As the planting scale increases, the elasticity of returns to prices gradually increases, and farmers strive to sell to depots for the sake of more profit. This is consistent with the findings of Xu et al. (2018).

Meanwhile, the heterogeneity of key factors in farmers’ food sale channels should be discerned. Based on the fact of characterization, we focus on the heterogeneity in planting size and non-farm income, which significantly differentiate farmers’ choices of sale channels. For planting size heterogeneity, it is proved by results presented in Table 10. In addition to considerations of uncertain risk and low revenue from food sales, small-scale farmers tend to sell to dealers other than depots. The effect is significant as can be seen in the right part of Table 10. Conversely, the impact of food price on large-scale farmers’ sale channels is not significant. Due to their large size, large-scale farmers have to take more factors into consideration: water removal, funds liquidity, storage space, etc. Farmers often cannot afford to forgo any opportunity for profitability due to the critical role of food sales in their livelihoods. For non-farm income heterogeneity, non-farm income of Chinese farmers has gradually increased. The ones with high non-farm income will not pay much attention to food sales as before, which is confirmed in the left part of Table 11. Compared with sale to dealers, farmers with high non-farm income tend to forgo the chance to sell to depots. Meanwhile, the attitude of those with low non-farm income has changed. They would not like to sell to other channels, but the option to drop sale to depots becomes not significant, which is statistically different from the total sample. It reveals that farmers with low non-farm income pay more attention to sale channels choice.

We also check the mediating mechanism of risk aversion between food price and farmers’ food sale channels. Table 13 shows that farmers’ level of risk aversion elevates with food price increasing. The mediating mechanism gives an explanation of farmers’ choice of food sale channels from the perspective of risk. In addition, we assume that farmers are risk-averse, and this assumption is supported by a number of scholars (Cotty et al., 2019; Cardell and Michelson, 2022; Tian et al., 2024). However, this viewpoint is facing challenges and is criticized as too generalized. Still, many Chinese farmers have just been lifted out of poverty, they do not have the ability or strength to take risks and are indeed risk-averse.



TABLE 13 Key features comparison of sale channels.
[image: Table13]

In addition, we develop a “Theory of Change” model to illustrate how small farmers, particularly those without non-farm income, can increase their earnings and mitigate risks. Due to farmers’ risk perception, small farmers tend to sell their food to dealers. This reduces risk but does not contribute to increased farm incomes. In order to change this situation, government involvement is needed to reduce the external risk to farmers, so that they are willing to choose more profitable ways of selling their grain. Farmers’ risk attitude changes when the government policy mitigates the external risk, and the risk seeking attitude drives farmers to seek higher returns and turns to sales towards depots (Figure 3).

[image: Figure 3]

FIGURE 3
 Theory of change.




6 Conclusion

The assumption of rationality for farmers has led many researchers to ignore the price risk of farmers when making sales decisions. We address a new insight that farmers’ indifference to sale channels is based on the preference for certain profits. For risk-averse farmers, they are more concerned with fixed profits, while they do not seek high prices.

We demonstrate that high food price induces farmers to choose dealers for sales compared with depots and other channels. We also find that risk aversion would mediate the effect of food price on sale channels choice and plausibly contribute to the farmers’ decision to choose dealers. In fact, the inclusion of constraints on farmers not assumed in the actual food sales would only strengthen our results.

In particular, our findings also suggest the potential importance of experimenting with and evaluating policies that address farmers’ risk perceptions on sales to depots. Farmers who are exposed to price risk and unprotected, dysfunctional market and government institutions are more risk-averse towards uncertain returns. In turn, chances of higher profits are forgone, and the likelihood of remaining poor is increasing. Improvements in agricultural services, credit support, and price mechanisms to break the constraints are needed (Reddy, 2021). Relevant policies that might increase farmers’ income would help to ensure food security in a macro sense.
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Footnotes

1   Although cooperatives and large farmers also buy food, the vast majority of them end up sales still to depots, so we classify them as dealers.

2   Other channels include factories and consumers, etc.
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