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ABSTRACT— We investigate the relations among risk attitudes, farmers’ knowledge, management ability 

and agricultural productivity. The results indicate that most of the farmers have limited knowledge in 

agricultural production while being risk averse in general. Farmers rely their decisions on their subjective 

experience or self-assessment rather than on scientific evidence. The farmers have stronger technical 

knowledge and decision-making ability in livestock production than that in crop production. Furthermore, the 

stronger willing to take risks associates with knowledge in livestock but not that in crop production and with 

technical knowledge and decision-making ability but not to their agricultural performance significantly. 
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1. INTRODUCTION 

The famous T.W. Schultz hypothesis [27] has established that farmers in developing countries are “poor but 

efficient”. From experience and heuristics, indigenous knowledge farmers tend to find the best possible 

solutions, which have emerged for specific farming environments for the conditions under which they operate. 

However, inefficiency can occur when the conditions under which farmers have been operating change. This 

can happen when the farming environment changes through political, economic and environmental factors. 

One such example of political and economic change is the Doi Moi reforms in Vietnam during the nineteen 

eighties, which have led to an impressive increase in productivity and total output especially in Vietnam’s rice 

economy. New technologies, access to yield increasing inputs and extension information has enabled farmers 

to quickly find new optima and produce efficiently. However, some regions in Vietnam such as the 

mountainous areas in the North and Centre of Vietnam did not equally benefit from this development [18]. 

Farmers in these regions often had to rely on own experience and subjective knowledge when adopting new 

technologies and adjusting their farming systems to altered environmental conditions such as climate change. 

Hence, farmers in these regions are confronted with higher costs of information and with higher risks. 

 

In this study, we therefore investigate the relationship between knowledge, risk and agricultural productivity 

of farming in one province of the Central Vietnam, namely Thua Thien Hue (Hue). To perform our analysis, 

we use long-term panel data covering the period of 2007 to 2015 from about 700 rural households in 70 

villages in the province of Hue. Data on annual crop yields, and productivity of livestock enterprises allowed 

us to calculate the average yield and net revenue by enterprise per farmer. Furthermore, we performed several 

tests on farmers’ agricultural knowledge, their decision-making (management) abilities, their cognitive skills 

and their level of confidence in making decisions in farming and related businesses. We aim to achieve the 

following objectives; first, we try to answer the question do farmers with higher knowledge and skills show a 

higher farming performance than those with lower capabilities? Second, we analyse whether farmers with 

higher knowledge and skills are also those who are willing to take more risks. Third, we want to know if there 

is a positive relationship between farmers’ higher willingness to take risk and their economic success in 
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agricultural production. 

 

The empirical basis of our study are long-term panel data from the Thailand Vietnam Socio economic panel 

(www.tvsep.de) which has collected comprehensive socio-economic data from some 4,000 rural households 

in three provinces in Thailand and three provinces in Vietnam since 2007. Here we use data from one province 

in Vietnam namely Thua Thien Hue. In this province, in addition to the household surveys, we have carried 

out two complementary surveys in 2014 and 2015 on knowledge and risk attitudes of household decision 

makers in the panel. The survey included a detailed set of knowledge questions as well as survey risk items 

and risk experiments. 

 

To answer our research questions, we take a stepwise approach. In the first step, we present the measures that 

were used to evaluate farmers’ knowledge, skills and attitudes. In the second step, we apply descriptive 

analyses using both univariate and bivariate analyses. Applying non-parametric tests, we assess the relations 

among farmers’ knowledge, skills and attitudes. Finally, we investigate the relation between agricultural 

production and farmers’ capacity proxied by their knowledge, their ability and their attitudes to risks. 

 

The results show that in general farmers in the sample have limited knowledge in crop and livestock 

production. That is indicated by both tests and their own self-assessment. The farmers are not confident in 

decision-making and performed less precisely in decision-making tasks as well as less likely to have economic 

logic for their decisions. At the same time, they tend to be risk-averse and they do not often receive external 

support regarding technology and training. As a result, their agricultural performance is more contingent on 

their subjective knowledge rather than with their technical knowledge. We find that farmers’ cognitive skills 

are to be significantly correlated with crop productivity but not much with livestock production. 

 

In the results of bivariate analyses, we find that the more risk-taking farmers, the more likely they perform 

better in livestock production rather than in crop production. In addition, We find a significant relationship 

between both technical knowledge and decision making in livestock production and farmers’ willingness to 

take risks statistically, albeit the connection is somewhat not strong. Those in crop production show 

insignificant correlations with risk attitudes. Furthermore, our results show that on average farming 

performance has increased in the province of Hue in both crop and livestock production. However, the 

livestock production is more fluctuated over the years. That the average performance in livestock is 

significantly related to better technical knowledge and skills, albeit weakly, while there is no significant 

relationship in crops. On the other hand, both crops and livestock are significantly related to the cognitive 

skills of the farmers, while the cognitive skill is related to risk attitudes. In summary, to our best knowledge, 

this study is the first attempt to establish empirical evidence on the interplay of risk and knowledge for the 

success of farming in developing countries. 

 

The paper proceeds as follows. In the next section, we briefly review the literature on knowledge and risk in 

farming in order to underpin our hypotheses. A description of the data and univariate analyses for important 

variables are included in the part three. In part four, we present the bivariate analyses and test results of the 

relations of knowledge, skills and management capacity with farm productivity parameters, on the one hand, 

and various parameters of individual risk attitude, on the other hand. Finally, we summarise, conclude and 

discuss possibilities for advancing the analysis. 

 

2. Theoretical background and literature review 

Knowledge and learning have long been recognised as a factor of production aside from the conventional 

inputs like capital, land and labour. With the introduction of the endogenous growth theory [25] knowledge 
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has been formally included in models of economic growth and in more recent economic researches [12] 

knowledge is being considered as the major input variable. 

 

In development country agriculture the role of “learning-by-doing”, was established as an important factor 

that influences farmers’ technology choice decisions [9]. Social scientists dealing with agriculture [30] have 

developed a theory of farmer learning considering multiple actors that shape farmers’ knowledge. 

 

The approach of incorporating knowledge in models to explain productivity and efficiency in agriculture has 

been well documented in the literate on technology adoption [16], [8], [29], [1]. In these literature strands, 

variables like education, experience, numeracy ability and the frequency of extension contacts were 

considered as the major determinants of adoption and farm performance. More recently, with the introduction 

of information technology, for example precision agriculture [10] the importance of technical knowledge and 

management in the agricultural production process has increased. 

 

Hence as pointed out by [26] more studies are needed that include studies on the aspects of farmer’s decision-

making process. In their paper, [26] specified management capacity as a factor that could explain a 

considerable proportion of farm outcomes. The study confirmed management as the fourth production factor 

and concluded that the mechanisms are still poorly understood as mostly formal education has been used as 

the major explanatory variable. 

 

Furthermore, the role of agricultural knowledge institutions where famers are not solely recipients of 

information but are part of an innovation system [35]. Farmer participation has been well documented for 

example in the popular and widespread Farmer Field Schools (FFS) approach in developing countries. FFS 

was a method of experiential learning to generate in-depth knowledge, which is based on the understanding 

of the biological, technical and economic components in agriculture and thus facilitating judicious and 

reasoned decision-making. [32] in their study from Sri Lanka provided evidence for the generation of 

knowledge and understanding of the rice ecosystem and farmers’ skills could help to lower uneconomical 

insecticide use. 

 

In conclusion, a dearth of literature strongly underlines the importance of knowledge in explaining farm and 

farmer performance. Considering the advancement of information technology among small-scale farmers in 

Asia including smart phones [15], [14] the knowledge as a factor of production will grow relative to the 

traditional production factors like capital labour and land. Following the findings of the recent literature that 

suggests going beyond the simple education variable to capture knowledge and management capacity in the 

design of this study, we therefore have incorporated a set of procedures that aimed at measuring knowledge 

and decision-making capacity, from both technical-objective and a subjective perspective. First, in our 2014 

and 2015 surveys (see next section for details) we asked respondents a set of six standard cognitive skills 

questions related to simple calculus and logic with multiple-choice answers. Second, we included knowledge 

tests for technical knowledge in crop and livestock production as a set of ten knowledge questions respectively 

with a two-answer choice, i.e. right or wrong.  This enabled us establishing a knowledge score ranging from 

zero to ten for every respondent. Third, we asked respondents to self-assess their knowledge in crops, livestock 

and business management based on a five Likert-scale ranging from very poor to excellent. We asked: “How 

would you rate your knowledge in crop, livestock and farm business” (labour allocations, machinery, land 

use, finance)? We included this question because subjective knowledge is important as farmers have their own 

observations based on experiences in their agro-ecological and agro-economic environment, which may not 

necessarily correspond with the often highly partial and single-factorial knowledge packages promoted by 

agricultural extension services. The fourth test we included in the surveys was a decision-making test, again 
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separately for crops and livestock. Here we confronted famers with a management choice, i.e. two rice 

varieties and two livestock breeds that differed in output, product price and input costs. One alternative was 

clearly economically dominant in terms of net revenue. Farmers who made the right choice and gave a 

plausible reason, i.e. the net revenue or profit, passed the test with distinction. Respondents who made the 

correct choice but had no plausible reason for it received 1 score and the remainder of respondents zero score, 

i.e. they failed the test. Finally, we asked respondents to assess their confidence in making farm decisions. 

“Do you feel confident (i.e. you are sure that you always make a good decision when you make a decision in 

agriculture (examples: given were: choice of variety, planting time, applying fertilizer, spraying pesticides, 

purchase of livestock)”? Again, a five-point Likert- scale was used ranging from “never confident to always 

confident. The confidence score was interpreted as a subjective indicator of decision-making capacity (i.e. “to 

know what you are doing”). 

 

In summary, the knowledge and skills tests included in our surveys are believed to provide a more advanced 

measure of human capital than the usual formal education questions common in most studies on farmer 

knowledge. Most importantly our measures at least have a notion of capturing the decision-making process 

albeit still in an imperfect way. 

 

While knowledge is an important factor in explaining technology adoption and efficiency in farming, another 

factor is risk behavior. In studies of technology adoption in developing countries risk attitude has often been 

a significant explanatory variable (Baidu-Forsen 1997). 

 

However, little is known about the relationship between knowledge, decision-making ability and willingness 

to take risk. Thus, we briefly review the literature on risk in relation to the knowledge and decision-making. 

[20] have provided a useful state of the art in their paper: “the economics of risk, uncertainty and learning in 

the adoption of new agricultural technologies: where are we on the learning curve”, the authors emphasise 

the importance of distinguishing between risk and learning for a correct understanding of technology adoption 

processes. They point out that aside from risk perception, farmer’s attitude towards risk and the farmer’s way 

of experimentation is relevant to understand technology adoption. A more recent example of the role of risk 

perception is given in a study about weather risks in apple production [22]. The authors confirm once again 

that farmers are risk-averse decision makers but also show that risk attitude can affect subjective assessments 

of production losses due to weather events. Hence, the relationship between risk attitudes and subjective 

knowledge should be considered when analyzing farm outcomes. [36], [37] also emphasised the need to 

integrate socio‐economic, technical and psychological variables into a framework to analyse farmer decision 

making and outcomes. 

 

In Vietnam, there have been prominent studies on farmer behaviors with regards to risk attitude and time 

preference (Tanaka et al. 2010). Several studies have analysed the role of agricultural extension services in 

Vietnam especially in the process of de-collectivisation as initiated by the Doi Moi policy [4]. The study 

showed that large disparity exists within farmer communities concerning access to technical information and 

other agricultural services namely input subsidies. This was also confirmed in a recent study by [31] although 

the prospects towards a more demand driven and need based extension approach were shown to slowly 

emerge. Both studies suggest that we can expect a considerable variation of farmer knowledge within our 

sample. 

 

Hence, in our 2014 and 2015 survey we have included three risk items, namely (1) the standard Dohmen et 

al. (2005)’s survey question, (2) a hypothetical investment question and (3) a Holt-Laury (2002)’s type risk 

experiment (see appendix 1). The self-assessed question and the hypothetical investment were asked in the 
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middle of the questionnaire, while the risk experiment was conducted upon the completion of the 

questionnaire. By doing so, we tried to avoid the “forced correlation” as suggested in [11]. The risk game was 

designed in Dohmen et al. (2005) and the outcomes of this game was found to be correlated with the self-

assessed question among German sample (Dohmen et al. 2010) and among Thai sample [11]. 

 

Concluding the literature review on the relationship between knowledge, farmer capacity, risk attitude and 

farm outcomes we can derive some hypotheses for our study. Firstly, farm performance in terms of crop yield 

and livestock production is expected to be correlated with farmers’ knowledge and skills such as in making 

decisions, cognitive and risk attitudes. Besides, the relations between risk attitudes and farmers’ knowledge 

and skills are expected. 

 

3. Data and Results 

This section firstly introduces our sample in the frame of a long panel survey. Secondly, the important 

measures of knowledge, skills and farm performance are summarised and analysed by a univariate method.  

 

3.1 Data 

The data used in this project have been collected in the frame of the “Thailand Vietnam Socio Economic 

Panel” (see: www.TVSEP.de) and its predecessor projects. Under this frame rural household and village 

surveys have been carried out among some 4000 households and 440 villages and six provinces in Thailand 

and Vietnam since 2007 [11]. The sample is representative for rural areas in Northeast Thailand and Central 

Vietnam. The sample strategy consists of a 3-stage cluster sampling design. In the first sampling stage, 

provinces were chosen purposefully with criteria like average per capita income, poverty headcount ratios, 

dependence on agriculture, remoteness and peripheral locations and poor infrastructure, i.e. overall provinces 

that had villages located in risky environments. In a second step, the sample was taken proportional to 

population size of all rural sub-districts (communes in Vietnam) in a province. From each sub district 

(commune), two villages were selected at random and within a village, ten households were chosen following 

a systematic-random sampling procedure by ordering households by their size. In Vietnam where the three 

provinces are heterogeneous regarding agro-ecological conditions and population density, e.g., lower densities 

in mountain areas and higher density in lowland areas additional strata was used. For two provinces namely 

Ha Tinh and Thua Thien Hue (Hue) the province was divided into coastal, lowland and upland areas while in 

Dak Lak province due the absence of access to sea only lowland and upland strata were defined. In order to 

allow meaningful analysis sample, the sample size was fixed at a minimum of 160 households per location 

strata. Data for the local administrative units and household sample frames were taken from the Agricultural 

and Rural Census 2006, conducted by the Vietnam General Statistical Office (GSO). Because stratification in 

the provinces of Vietnam results in an imbalanced sample of the rural population of the three provinces, it 

requires sampling weight for the analysis. 

 

In this paper, we use the data from the province of Thua Thien Hue that is located in the central part of 

Vietnam. The province of Hue ranges from the South China Sea in the east to the Laos boarder in the west 

and has three distinct zones, namely coastal, lowland and mountain zones. For our analysis, we have panel 

data from some 700 households in 70 villages from seven survey waves, namely 2007, 2008, 2010, 2011, 

2013, 2014 and 2015. The survey waves 2007 until 2011 and 2013 were regular comprehensive household 

and village surveys. The survey instrument included information on household and individual characteristics, 

all income generating activities including farming, wage employment and non-farm self-employment, transfer 

income, debts, consumption expenditures and assets. Detailed data were collected on all agricultural activities 

of the household including yields, production costs and sales prices for crop and livestock products. 

Furthermore, subjective information on shocks and risks as well as individual risk attitudes had been 
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elaborated. 

 

In 2014 and 2015, special surveys were conducted in Hue province with the respondents of the panel. The 

surveys focused on risk, financial literacy agricultural knowledge and decision-making skills in agriculture 

and related business and only included some components of the income generating activities, i.e. input and 

output data for crop and livestock. The data used in this study are not constrained to the identical respondents 

between 2014 and 2015; instead, we use all the observations in both years. Slightly above haft of the 

respondents who participated in both surveys, the rest are most likely spouses of the household heads. As a 

result, almost 90 per cent of the respondents are either the household heads or the spouse of the head; this 

proportion is similar in two surveys. 

 

3.2 Results 

3.2.1 Univariate analysis of the measures 

This section introduces the measures of farmers’ attitudes, knowledge and skills including risk attitudes, 

technical and subjective knowledge, decision-making and cognitive skills. That is followed by the summary 

of the results of those measures. In addition, this section presents the calculations of agricultural productivity 

and the extensions services that households experienced. Finally, the relationship between farmers’ 

knowledge and skills and agricultural productivity is analysed by a descriptive method. 

 

3.2.2 Risk attitudes 

To assess the risk attitude of the respondents, three risk items were included in the 2014 and 2015 studies. 

First, the Dohmen et al.’s (2011) survey-based risk item, where respondents are asked to classify themselves 

on an eleven-point Likert scale with the standard question: “Are you generally a person who is fully prepared 

to take risks, or do you try to avoid taking risks? Please choose a number on a scale from zero (unwilling to 

take risks) to ten (fully prepared to take risks)”. Second, we had a hypothetical investment question where we 

asked the respondents about the sum of money they would be willing to invest in a high return but high risk 

investment. The question was as follows: “Imagine you had just won 60 Mio. Dong in a lottery and you can 

invest this money in a business. It is equally likely that the business goes well or not. If it goes well you can 

double the amount invested after one year. If it does not go well you will lose half the amount. What fraction 

of the 60 million VND would you invest in the business?” Third, we conducted a Holt and Laury (2002) 

incentivised experiment with real payouts (Appendix 1). Respondent were asked to choose between with a 

safe payoff and a lottery of 200,000 VND (about 10 USD in 2014) with a 50 per cent chance of winning. The 

choices were displayed on a table with 20 rows. Safe pay offs were increased in steps of 10,000 VND and 

respondents could choose the point (switching row) where they would prefer the safe amount to the lottery. 

To assure that the incentive reveals actual preferences respondents had to draw a random number between 

one and twenty. Results of the random draw determined whether the lottery would be played, or the respondent 

would receive the safe amount. In case the random number drawn was below the respondent’s switch point 

the lottery would be played by tossing a coin. The safe amount would be paid if the random number was 

higher than the switch point. 

 

Results of the three risk items confirmed the previous finding in the literature that farmers in developing 

countries tend to be risk averse. In Figure 1a and 1b we report the finding from the survey risk item in 2014 

and 2015. We can see that most respondents choose a number of five or lower (risk-averse) while a much 

lower number chose a number of nine or ten (strongly risk-taking). 
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Note: 2014 with 622 observations and 2015 with 621 observations. The willingness to take risk uses Eleven-

Point Likert scale  

Figure 1: Frequency distribution of the willingness to take risks (WTR) 

Source: Special surveys in 2014 and 2015, own calculations 

 

From the second risk item of the hypothetical risky investment, we find similar results. In figure 2 we show 

the frequency distributions of farmers’ investment choices in steps of 10 million VND. The distributions show 

that in both 2014 and 2015 most respondents chose the middle column that is equivalent to 30 million VND. 

A small number of respondents chose the largest amounts of 50 or 60 million VND (i.e. the whole amount of 

money) to express their strong willingness to take risks. That is like the results of the willingness to take risks 

in Figure 1 that most of the respondents tend to be risk-averse, whereas few respondents are strong risk lovers. 
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Note: investment amount in steps of 10 million VND. 2014 with 622 observations and 2015 with 621 

observations 

Figure 2: Frequency distribution of the hypothetical risky investment (INV) 

Source: Special surveys in 2014 and 2015, own calculations 

 

Results of the risk experiment, the third measure of risk attitudes, are presented in Figure 3. Roughly speaking, 

the distributions of income are similar between two years. Only is the difference between the two years 

regarding the respondents who expressed their extreme risk taking by switching at the last row or never switch 

(i.e. both two cases are treated similarly) that is considerably higher in 2014. In both years, the highest column 

belongs to the row 11th that represents the risk neutral individuals. In both years, most respondents showed 

their risk aversion by switching before the row 11th. 
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Figure 3: Frequency distribution of the switching row in risk experiment (SR) 

Note: 2014 with 622 observations and 2015 with 621 observations 

Source: Special surveys in 2014 and 2015, own calculations 

 

To sum up from three measures of risk attitudes, most farmers in our study sample show their risk aversion 

that confirms the most common finding in literature about the risk preferences of the farmers in developing 

countries.  

 

3.2.3 Farmers’ technical and subjective knowledge 

To measure the level of technical knowledge in agriculture of the farmers in Hue province we performed a 

knowledge test with the respondents in the 2014 and 2015 surveys. The knowledge test consists of ten 

technical questions for crops and livestock respectively (Appendix 2a and 2b). The answers were 

unambiguous so that respondents could give either a correct or a wrong answer and a knowledge scale from 

zero to ten could be derived. We included a self-assessment question (Appendix 2c) for knowledge whereby 

respondents were asked to assess their knowledge in crop, livestock and general farm management decision-

making on a five-point Likert scale ranging from “very low” to “excellent”. In addition, using a five-point 

scale, we asked the farmers to what extent they feel confident when making farm decisions ranging from 

“never, often not, sometimes, mostly and always confident”. The results showed that farmers’ formal technical 

knowledge in agriculture is generally low while their subjective assessment of their knowledge is better. Both 

set of questions were meant to measure farmer’s knowledge and confidence based on own experience and 

indigenous knowledge complementary to the one conveyed by extension services. 

 

The knowledge test results are presented in table 1. Even though there is no farmer who has score at zero, 

many farmers have low score (from five down), particularly in crop production. In the crop knowledge test in 
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2014 only slightly above 20 per cent of the farmers reached a score above five, i.e. answering more than a 

half of the knowledge questions. In 2015, the number of farmers got a score higher than 5 increases to roughly 

50 per cent (see table 1) albeit almost half of the farmers remained their low scores. Compared with knowledge 

in crop, farmers show better knowledge in livestock production evidenced by significant higher scores in 

livestock production in both years. Interestingly, the scores in crop production improved dramatically, 

whereas the scores in livestock production only slightly improved in the two highest categories. Probably, 

farmers who received extension services might improve their knowledge during the time between two surveys.   

 

TABLE 1 Test scores for technical knowledge crop and livestock 

Year 2014 2015 

Knowledge Area/Score category Crops (%) Livestock (%) Crop (%) Livestock 

(%) 

1-5 78.4 23.9 41.9 22.3 

6- 8 21.2 69.8 52.8 70.3 

9-10 0.4 6.3 5.3 7.4 

Note: score is measured by counting the number of correct answers to a set of ten questions.  

Source: Special surveys in 2014 and 2015, own calculations 

 

As shown in table 2 most often farmers self-assessed that they have moderate knowledge in all areas. Few 

farmers confidently reported their strong knowledge in all areas of knowledge that was asked. Compared with 

the strongest point, significant more farmers stated their very low knowledge. There is some similarity 

between the tested knowledge and self-assessed knowledge that most farmers have limited knowledge in 

agricultural production. In addition, like the tested knowledge, we find some improvement in knowledge in 

crop and livestock between 2014 and 2015, in particular in the “good” category. Surprisingly, it contradicts 

to the technical knowledge (Table 1) where the knowledge in livestock of the farmers were found better than 

in crop, the self-assessed knowledge in livestock seems to be weaker than in crop production. This mismatch 

between what farmers know and what they think they know might influence the quality of decision making 

and their performance in agriculture. 

 

TABLE 2 Frequency distribution of subjective knowledge in crops, livestock and business 

Year 2014 2015 

Knowledge Area/Scale Crop Livestock Business Crop Livestock Business 

Very Good 7 5 7 4 6 7 

Good 86 74 131 147 104 97 

Moderate 379 377 345 381 385 306 

Low  68 84 72 52 73 88 

Very Low 42 42 27 26 43 113 

Number of respondents 582 582 582 610 611 611 

Note: scale is measured by self-assessed five point Likert scale. 

Source: Special surveys in 2014 and 2015, own calculations 
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3.2.4 Management capacity 

3.2.4.1 Management decision-making 

To measure decision-making ability in both crops and livestock we confronted farmers with a management 

choice in crop and livestock respectively (see appendix 2d). Two scores were assigned if they could make the 

correct choice and give a reason that was based on economic logic; one score if respondents were able to make 

the correct choice but could not give an economically justifiable reason and they received a zero score if the 

choice was wrong. 

 

The results of the decision-making capacity test are reported in table 3. Farmers seem to make better decision 

in livestock production than in crop production that is indicated by the larger number of farmers who make 

wrong decisions that deviated from the profit-maximizing opportunity. In both years 2014 and 2015, the tests 

show that not many farmers who make the best decisions that maximise their profit while they reported reason 

for their decisions. Among the farmers who had a correct choice for the best option, many of them failed to 

give an economic logic for their decisions (score 1). That implies the ability to apply knowledge in decision-

making of the farmers is limited. In addition, roughly haft of the farmers made a wrong decision in both crop 

and livestock indicated their limitation in cognitive skill and justification. 

 

TABLE 3 Decision making capacity in crops and livestock 

Year  2014 2015 

Area/ Score Crop (%) Livestock 

(%) 

Crop (%) Livestock 

(%) 

2 (Correct with economic logic) 12.9 14.9 1.9 9.8 

1 (Correct, no economic logic) 38.8 44.0 34.9 44.0 

0 (Wrong) 48.3 41.1 63.2 46.2 

Note: score is calculated based on the precision of the answer and the reason that farmer reported.  

Source: Special surveys in 2014 and 2015, own calculations 

 

To apply the skills in daily decision-making, confidence and cognitive enhance the precision and potential 

benefits of decision making. 

 

3.2.4.2 Cognitive skill 

Finally, we applied a set of six cognitive skills questions, which were based on simple calculus and the general 

ability for logical thinking (Appendix 2f). The results of the cognitive skills test are reported in table 4. The 

results show that most farmers obtained moderate scores of 3, 4 or 5. Only have few farmers the highest score 

in the test. There are also farmers who got extremely low score from the test with no or just one correct answer 

to the six questions. This low cognitive skill should weaken their ability to make good management decisions 

and to justify logically. 

 

TABLE 4 Cognitive skills scores of Hue farmers in 2014 and 2015 

Year/score 2014 2015 

6 68 51 

5 152 102 
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4 212 176 

3 125 178 

2 44 67 

1 23 42 

0 1 4 

Number of respondents 622 620 

Source: Special surveys in 2014 and 2015, own calculations 

 

3.2.4.3 Confidence in decision making 

Instead of observing farmers making decisions in the decision games, we ask farmers how much confident 

they are when they face with decisions in different aspects of daily farming activities. The farmers self-

reported their confidence by choosing a level on a five-point Likert scale ranging from “always confident” to 

“never confident”. The outcomes of this question are summarised below, separately for the survey in 2014 

and the survey in 2015.  

 

TABLE 5 Confidence in decision making in agricultural activities 

Year/score 2014 2015 

Always 327 247 

Mostly 145 222 

Sometimes 71 97 

Mostly not 35 37 

Never  2 8 

Number of respondents 580 611 

Source: Special surveys in 2014 and 2015, own calculations 

 

The results show surprisingly that almost two third of the respondents reported that they are always or mostly 

confident in making decisions, similarly in both two surveys. Only some respondents reported that they have 

no confidence in decision-making. That is also interesting to relate to the knowledge score tests and the 

performance in decision games. In the tests or games, most of the respondents performed below the highest 

scores.    

 

3.2.5 Extension services 

External support is important for farmers who have low education and limited access to technology. To know 

about this source of support for the farmers in our research sample, we added questions as regards the 

frequency of extension visits separately for crop and livestock as well as farmers’ participation (or other 

household members) in agricultural training programes. 

 

We can see from the figure 4a, 4b and 4c that only minority of the households received extension services in 

both crop and livestock production. Nevertheless, they significantly more often received services from 

extension both in crop and in livestock production in 2015 in comparison with that in 2014. Similarly, more 

households have members participating in agricultural training in 2015. 
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Only received 50 households among above 600 households extension services in 2014 and 150 households 

among them received in 2015. 

 

Among households who received extension services, most households got with low frequency such as once 

per year or once per six months. That applies for the extension services provided to both crop and livestock 

production. 

 

 
Figure 4. Frequency of receiving crop extension services 

Note: frequency is measured by the time(s) that household received the services  

Source: Special surveys in 2014 and 2015, own calculations 

 

In 2014 only one fifth of the households received extension services in livestock production and in 2015 that 

number increased to about one third. 
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Figure 5. Frequency of receiving livestock extension services 

Note: frequency is measured by the time(s) that household received the services  

Source: Special surveys in 2014 and 2015, own calculations 

 

Limited number of households participated in agricultural trainings; about 100 household in 2014 and less 

than 300 households in 2015. 
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Note: “yes” is applied if farmer of other members of his household participated in training in agricultural 

production  

Figure 6. Household members participated in training 

Source: Special surveys in 2014 and 2015, own calculations 

 

In summary, our 2014 and 2015 surveys contained a wealth of information that can give a good indication of 

the capabilities of Vietnamese farmers concerning knowledge, skills and confidence in making decisions in 

crop as well as external support in agricultural production. The results show that most farmers have low 

knowledge both in tested and self-assessed measures. Furthermore, they seem to be not good decision makers 

while receiving limited support from agricultural extension. 

 

3.2.6 Agricultural productivity 

To know about the performance of the farmers, we draw upon data from all survey waves, including the 

comprehensive household surveys conducted from 2007 to 2011 and 2013 as well as the special surveys in 

2014 and 2015. In all seven waves, we collected information on yields and related measures of farm 

performance related to crops and livestock. For crops, most observations we have is on rice. Somewhat fewer 

observations we have in our sample for cassava and maize. For livestock, two production enterprises are 

common in Hue, namely pig fattening and piglet production. While most farms who have chicken and ducks, 

majority of them are non-commercial and small-scale with the purpose for home production. Hence, we did 

not include these enterprises in the farm performance analysis.  

 

We have seven time series observations for analyzing productivity and performance of farm enterprises. In 

table 5 we report the results of average yields in kg per ha and their standard deviations for summer and winter 

rice, cassava and maize as well as for livestock we present average numbers of piglets per sow and year and 

in the absence of meaningful biological productivity measures, the gross margin for pig fattening and piglet 
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production. 

 

TABLE 6 Productivity of Crop and Livestock over time 

Year Winter 

Rice 

Summer 

Rice 

Cassava  Maize Piglets/sow  Gross 

margin/Pig 

Fattening 

2007 3819 3540 8767 3989 na na 

2008 4026 3704 11559 4151 14.38 33.72 

2010 4042 3707 10866 4522 9.63 28.97 

2011 3874 3419 11030 3602 10.57 46.70 

2013 4108 3867 12296 3201 14.61 25.35 

2014 3669 3017 12878 2965 na na 

2015 4399 4050 13458 4029 na na 

Mean 2994 2574 11608 3557 12.29 32.61 

Standard 

Deviation 

234.85 334.36 1551.56 551.52 2.57 9.33 

Note: na: data are not sufficient to calculate the parameters because of the modification of the questions. 

Source: TVSEP survey from 2007 to 2013, special surveys in 2014 and 2015, own calculations 

 

The special case of crop yield in 2007 that all of crops had considerably low yield due to tremendous disasters 

happened in 2007 such as floods, storms that destroyed completely the harvests of many households. The 

yields of rice remained stable across the years since 2008. However, the cassava yield changed relatively 

across the years, whereas maize yield was low in 2014 in comparison with other years. On average, all crop 

yields got positive growth rate since 2007 to 2015. In contrast to the rather stable crop yield, livestock 

production changed more often. The productivity of sows is calculated by the number of piglets that a sow 

produced per year. That indicator was low in 2010 and in 2011 while it was higher in 2008 and 2013. Similarly, 

the trend of pig fattening productivity that is proxied by the gross margin per pig fattening is fluctuate over 

the years. To conclude, farmers’ livestock production shows stronger fluctuation over time in comparison 

with crop productivity. That implies livestock production relates to relative more risk and requires farmers’ 

better technical knowledge. In figure 5, we show a bar chart that displays the average annual growth rate in 

the productivity of crop yields and livestock production between 2007 and 2015. Due to strong fluctuation of 

pig fattening’s gross margin, its average growth is extremely low at roughly 0.5 per cent. Therefore, we 

excluded this indicator from the figure.   
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Figure 7. Average annual growth rate of the productivity of crop and livestock production 

Note: Growth rate is calculated for only households who had production over the years. 

Source: TVSEP survey from 2007 to 2013, own calculations 

 

Regarding the average annual growth of crops, the results show that both summer and winter rice show a 

positive trend in yields while both cassava and maize have a high variation over time. Similar to the measure 

of livestock growth (number of pigs fattening) indicates on average livestock production increases over time.  

 

3.2.7 Bivariate analyses 

This section presents the pairwise approach to analyse the relations among the indicators of knowledge and 

skills as well as the parameters of agricultural productivity. First, the relations among risk attitudes, knowledge 

and skills in decision-making and in cognitive are reported. Second, the test of relationship between farm 

productivity and relevant variables are conducted. 

 

3.2.8 Knowledge, decision-making ability, cognitive skill and risk attitudes 

To investigate the relations between risk attitudes, knowledge and skills of farmers, table 7 presents the 

outcomes of Chi2 test applied pairwise on those variables. The variables of knowledge are grouped according 

to the distribution in Table 1. Cognitive skills are grouped into three groups according to the similarity of the 

skill level such as group 1 has the test scores lower or equal to 2. Group 2 has scores in between 3 and 5 and 

group 3 has highest scores of 6 correct answers to total 6 questions. Similarly, the willingness to take risks are 

grouped by the ascending order, group 1 is lower than 5, group 2 is from 5 to 7 and the rest belongs to group 

3. Despite some fluctuation between the outcomes in 2014 and in 2015, farmers’ knowledge in livestock tends 

to increase in their willingness to take risks. Similarly, we find a statistic significant correlation between 

management ability (decision-making ability) and risk-taking, albeit weaker in 2015. There is a significant 

relation between cognitive skill and risk attitudes although the connection is not strong.  

 

TABLE 7 Risk attitudes and farmers’ technical knowledge and skills 

Year 2014 2015 

Chi Square Test Pearson 

chi2(4) 

Prob. N Pearson 

chi2(4) 

Prob. N 
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WTR 

Crop knowledge 3.50 0.48 500 3.59 0.47 489 

Livestock knowledge 9.09 0.06 460 10.86 0.03 471 

Crop decision 6.46 0.17 480 6.13 0.19 473 

Livestock decision  12.97 0.01 450 7.81 0.10 461 

Cognitive skills 8.48 0.08 561 6.49 0.10 568 

Source: Special surveys in 2014 and 2015, own calculations 

There is no significant relation between farmers’ knowledge in crop and risk attitudes. Likewise, the relation 

between decision-making ability in crop production has no significant correlation with risk attitudes.  

 

3.2.9 Knowledge, skills and decision-making ability and farm productivity  

Following our hypothesis that farmers who have higher knowledge and skills are more likely to achieve better 

performance of their crop and livestock enterprises, we used ANOVA (F-test) to investigate the significance 

of productivity differences by knowledge and skills scores. Results for the different knowledge, skills and 

confidence tests for summer and winter rice, piglet and pig fattening production are shown in tables 6 to 10.  

In the results of Table 8, we find that both test scores of technical knowledge and management decision skill 

are unlikely significantly correlated with productivity parameters, either in crop or in livestock production. 

Nevertheless, the technical knowledge has a slightly significant correlation with livestock production and the 

management decision skill is significantly correlated with crop productivity, albeit relatively weak. 

 

TABLE 8 ANOVA results for technical knowledge and skill tests 

Year 2014 2015 

ANOVA Results/No 

of  observations (N) 

F-value Prob. N F-value Prob. N 

Technical knowledge 

Winter Rice Yield 1.28 0.27 298 0.22 0.80 302 

Summer Rice Yield 1.8 0.16 267 1.22 0.30 265 

Piglet Production 1.1 0.36 94 2.50 0.09 104 

Pig Fattening 2.45 0.09 111 4.12 0.02 131 

Management (decision-making) ability 

Winter Rice Yield 2.31 0.10 288 1.42 0.24 291 

Summer Rice Yield 3.95 0.02 256 0.11 0.90 258 

Piglet Production 0.49 0.61 92 0.67 0.51 103 

Pig Fattening 0.78 0.46 95 2.50 0.09 131 

Note: ANOVA test (Analysis of Variance test). Significance levels: * p<0.1, ** p<0.05, *** p<0.01. 

Source: TVSEP survey from 2007 to 2013 and special surveys in 2014 and 2015, own calculations 

 

Between 2014 and 2015, there is some inconsistency in the results. That implied the unstable knowledge and 
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skills of the farmers. That might be resulted from their low self-confidence and risk aversions when facing 

with tests and decision-making. 

 

Table 9 summarises the test’s outcomes on the relation between farmers’ productivity and their subjective 

knowledge and self-confidence in decision-making in agriculture. Subjective knowledge shows a stronger 

correlation with both crop and livestock performance in comparison with the test scores of technical 

knowledge (Table 7). In particular, the correlations between subjective knowledge and crop yield remain 

significant in both two years. Those correlations of livestock subjective knowledge are somewhat insignificant 

in 2014 but strongly significant in 2015. 

 

TABLE 9 ANOVA result for subjective knowledge and skill tests 

Year 2014 2015 

ANOVA Results/No 

of  observations (N) 

F-value Prob. N F-value Prob. N 

Subjective knowledge 

Winter Rice Yield 6.98 0.00 301 2.66 0.03 317 

Summer Rice Yield 3.31 0.01 270 2.02 0.09 278 

Piglet Production 1.70 0.19 97 3.08 0.02 107 

Pig Fattening 1.84 0.14 117 4.08 0.00 138 

Self-confidence in decision-making 

Winter Rice Yield 1.52 0.21 301 2.57 0.04 317 

Summer Rice Yield 0.85 0.47 270 2.29 0.08 278 

Piglet Production 0.07 0.93 97 2.06 0.11 107 

Pig Fattening 1.92 0.13 117 1.84 .014 138 

Note: ANOVA test (Analysis of Variance test). Significance levels: * p<0.1, ** p<0.05, *** p<0.01. 

Source: TVSEP survey from 2007 to 2013 and special surveys in 2014 and 2015, own calculations 

 

The self-confidence in decision-making of the farmers is unlikely correlated with their performance in 

livestock production. The correlation between self-confidence and crop yield is slightly significant but only 

with 2015 data. It seems that the self-confidence that farmers reported does not depend on their real-life 

performance in agricultural activities.   

 

Table 10 presents the test results on the relationship between agricultural productivity and farmers’ cognitive 

skills and willingness to take risks. Interestingly, cognitive skill shows a strong and significant relationship 

with crop productivity. The correlation is highly consistent at a significant level of 1 per cent in both 2014 

and 2015. However, between cognitive skills and livestock productivity no significant correlation is found 

both in two years.  

 

TABLE 10 ANOVA result for cognitive skill tests and risk attitudes 

Year 2014 2015 
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ANOVA Results/No 

of  observations (N) 

F-value Prob. N F-value Prob. N 

Cognitive skills 

Winter Rice Yield 6.51 0.00 308 9.90 0.00 317 

Summer Rice Yield 7.15 0.00 273 8.68 0.00 278 

Piglet Production 0.85 0.42 99 0.70 0.50 107 

Pig Fattening 0.24 0.79 119 2.17 0.12 138 

Willingness to take risks 

Winter Rice Yield 0.56 0.57 307 0.23 0.79 317 

Summer Rice Yield 0.92 0.40 272 0.21 0.81 278 

Piglet Production 3.73 0.03 99 0.91 0.41 99 

Pig Fattening 0.74 0.48 118 0.05 0.95 138 

Note: ANOVA test (Analysis of Variance test). Significance levels: * p<0.1, ** p<0.05, *** p<0.01. 

Source: TVSEP survey from 2007 to 2013 and special surveys in 2014 and 2015, own calculations 

 

Regarding to the relation between risk attitudes and agricultural productivity, we find that almost no 

significant association between them. As we expect, risk attitudes might have effect on farmers’ performance, 

but it seems that there is unlikely a direct relation between risk attitudes and farmers’ productivity. We might 

expect there is an indirect association between them such as risk attitudes influence knowledge and learning 

technology, consequently it has impact on the agricultural performance.  

 

4. Conclusion 

Farmers in our sample have low knowledge in crop and livestock production in terms of both test scores and 

own self-assessment. The farmers are not confident in decision-making and perform poorly in decision-

making tasks; they less likely to have economic logic for their decisions. At the same time, they tend to be 

risk-averse and have low cognitive skills. Additionally, not many of them received necessary external support 

regarding technology and training from official institutions. As a result, their agricultural performance tends 

to be reliant on their subjective knowledge rather than the technical knowledge. The overall results indicate 

that the agricultural productivity among the farmers who achieved limited knowledge and technology and less 

skillful in decision-making. The risk-averse farmers can be more dependent on external factors such as 

external support from extension services. Similarly, those farmers could be more vulnerable to shocks and 

have low capacity to cope with shocks. Furthermore, the financial and human resources that are required in 

agricultural inputs can also play a role in agricultural productivity. With low level of knowledge and ability, 

farmers’ evaluation can be less precise and their decisions can be more fluctuated, consequently lead to poor 

performance. Further studies could investigate the multivariate analysis on the crucial factors as described 

above to improve the extension services to enhance farmers’ knowledge and management capacity.    
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