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Abstract 

 
Thailand is one of the major countries in exporting rice, but the production 

does not reach to high level because of the large prevalence accounting for 

more than 60% of lowland rainfed rice. Therefore, Thailand has largely 

focused on increasing higher productivity by applying chemical fertilizers 

and pesticides. In order to ensure foods safety, Good Agricultural Practices 

(GAP) was introduced in the early 2000s in Thailand. This study aims to 

identify the effect of production-related seed and input (fertilizer, pesticide 

and herbicide) information on rice production in Conventional Agriculture 

(CA) and GAP farms. This study was conducted in 9 provinces in the Central 

and Northeast Plains that produce nearly 70% of rice in Thailand. A total of 

642 farms were surveyed in 2022, consisting of 338 CA and 304 GAP farms. 

In addition, it studies a causal relationship using the source of information as 

an instrumental variable to solve endogeneity in which information usage 

might be increased due to high rice production, vice versa. The results show 

that most farmers gain information from community leaders by 43% to 45%, 

farm group leaders by 21% to 31%, and members in farm groups by 8% to 

12% both within and beyond the village. Based on the farm-level production 

function, when agricultural land size, labor, and input cost increase by 1%, 

rice production increases by 0.87%, 0.03%, and 0.01% for CA farms, 

respectively. For GAP farms, when agricultural land size, labor, and machine 

cost increase by 1%, rice production increases by 0.84%, 0.08%, and 0.06%, 

respectively. When farmers use the input and seed information, it increases 

rice production by 0.06% for GAP farms on average. However, seed 

information doesn’t affect CA farms, and only input information does have 

an impact on rice production by 0.07%. This means that GAP farmers are 

more willing to reflect seed and input information in their production than CA 

farmers. Therefore, CA should be provided with incentives to increase 

attendance in rice training and even designate leading farms next to CA farms 
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in order to promote the utilization of agricultural information that can lead to 

an increase in rice production. However, when referring to farm inputs and 

production-related information, it resulted to have a similar impact in 

increasing rice production in Thailand. Therefore, information will be as 

effective as the cost of labor.  

 

Keywords: Thailand, rice production, information usage, Conventional Agriculture 

(CA), Good Agricultural Practices (GAP), Instrument variables, Two stage least 

squares 

Student Number: 2021-20437 
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Chapter 1. Introduction 

Sustainable development is an integrated approach that takes into account all three 

dimensions of environmental, social, and economic pillars. However, over the past 

years, Thailand’s rice cultivation has been focusing on higher productivy, through 

the use of high-level of chemical fertilizers, which have caused negative impact on 

human health and adverse environmental impacts. Also, rice cultivation is the main 

Green House Gas (GHG) contributor in Thailand’s agricultural sector at 50.58% 

(ONEP, 2022). Also, from the cultivation, it causes high water consumption which 

may lead to scarcity of water (Mungkung et al., 2022; Thanawong et al., 2014). 

Thailand is the world’s 6th largest rice producer and second-largest exporter in 

the world, producing about 33 million ton in 2021 (FAO, 2022). The Northeast and 

Central Plains produces more than 68% of rice in Thailand, where rice ecosystem is 

classified into rainfed lowland rice and irrigated rice, respectively (Suwanmontri et 

al., 2021; Titapiwatanakun, 2012). Therefore, not only the climatic condition but also 

the social condition that rice farmers are situated differs by region. Rainfed lowland 

rice is grown mostly in flat, bundled filed that are drought-and flood-prone in areas 

of North and Northeast Thailand (Suwanmontri et al., 2021; IRRI, 1996). Farmers 

in the area often lack irrigation system, therefore, rice cultivation is primarily for 

consumption and sells the surplus. The rice farmers tend to have the lowest 

agricultural income compared to other parts of the region.  

The second largest rice cultivating region, the Central Plains, is characterized by 

irrigated lowland rice. Most of the area is irrigated, meaning that a water control 

system is available both in dry and wet seasons. Therefore, farmers are able to grow 

throughout the year (Chaikiattiyos and Yoovatana, 2015). Despite the benefit that 

rice production can be high from double cropping, the GHGs in the agriculture have 

been a major source accompanying large amounts of water consumption and 

pesticide use (ONEP, 2022). With growing environmental concerns and health 

concerns from rice farming, Thailand have been progressively adopting national 

sustainable farming practices. Across several standards for food crops, Good 

Agricultural Practices (GAP) has been adopted to manage and improve quality and 

safety of food (Premier and Ledger, 2006).  
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Since 2004, a national version of GAP in Thailand called Q-GAP was initiated by 

the National Bureau of Agricultural Commodity and Food Standards under the 

Ministry of Agriculture and Cooperatives (MoAC). Since the launch, rice Q-GAP 

was advanced tgo GAP+ in 2008, where the government is in charge of setting 

standards, provinding agricultural advisory, carrying out inspections, and issuing 

certificates (Sardsud, 2007). Recently in 2022, Thailand amended GAP rice 

standards, namely GAP++ with the goal of converting conventional farming 

methods into sustainable GAP. To convert conventional agricultural (CA) farming 

to GAP, related agricultural techniques are being disseminated through extension 

services. 

Farmers who participate in the extension services seek information with the 

expectation of increase production through the acquisition of information (Feder and 

Slade, 1984). However, existing literature lacks in identifying the usage of 

agricultural information as valuable input to farm production. Therefore, by 

examining whether agricultural information is an important source of input to farm 

production between two groups of farms, it will be used as a validating basis for 

providing information to CA and GAP rice farms. 

The purpose of this study is to measure the effect of information usage on rice 

production in Thailand by Ordinary Least Squares (OLS) using a household survey 

of CA practicing and GAP rice farmers in 2022. It first estimates the marginal effect 

of land, inputs, capital with the usage of agricultural information. As GAP farmers 

have to follow the standards, it is expected that GAP farmers are more likely to use 

input-related information. Then the endogeneity issue between the information and 

rice production is considered using instrument variables such as information sources. 

The rest of this study is organized as follows. First, the factors influencing rice 

productivity will be explained. Also, how GAP has developed, and the status of GAP 

in Thailand will be explained. Then, literature reviews on information and 

agricultural productivity will be followed. The second part of this study presents the 

theory of production function. Subsequent sections cover data analysis, results, 

conclusion, and discussion with further research areas.  
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Chapter 2. Literature Review 

 

2.1. Determinants of Rice Production in Thailand 

     Since rice is a staple food for more than half of the world, various studies have 

identified the determinants of rice production. Accordingly, International Rice 

Research Institute (IRRI), since 1960, has been focusing on rice-based agri-food 

systems and has identified factors that influence rice production by classifying the 

growth and development stages of rice (De Datta, 1981 and IRRI, 2015). According 

to IRRI, Table 1 summarizes the factors affecting rice production, but considering 

various conditions encountered in different countries, Thailand's situation could be 

different. 

Thailand has long been one of the major producers and exporters of rice, which 

accounts for 15% of the agricultural GDP (Pongsrihadulchai, 2019). The major rice 

producing area in Thailand is the Central and Northeast Plains which accounts for 

nearly 70% of the country’s production. However, when looking at the Central and 

Northeast Plains during the dry season, the contribution of dry season production for 

Central Plains consisted of 30% (Suwanmontri et al., 2021). However, Northeast 

Plains during the dry season contributed to 5% only (Suwanmontri et al., 2021). 

From this statistical data, we can infer that seasonal and regional difference in 

Thailand contributes to rice productivity.  

The reason why Central Plains could maintain rice production even during the 

dry season is due to the irrigation system, while in Northeast Plains, the rainfed 

lowland ecosystem is representative. Therefore, this results in differences in a 

production system that two or three cropping is possible with the higher production 

level and tends to cultivate for the market sales. Compared to Central, in the area of 

the Northeast Plains, the total occupying land for rice is more than 80%. But despite 

the fact that there is a large area for cultivating rice in the Northeast, the low 

production is characterized because it relies on climatic conditions, such as floods 

(Suwanmontri et al., 2021). Therefore, Northeast rice farmers grow rice primarily 

for home consumption and sell the surplus (Saisema & Pagdee, 2015). 
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The production costs that are related to rice farming are the use of fertilizer, labor, 

and machines. The study in Northeast Thailand conducted by Watanabe (2017) 

found that adopting chemical fertilizer had a positive influence on rice production. 

Fukai and Ouk (2012) described fertilizer management in Northeast Thailand, where 

farmers tend to put lower Nitrogen (kg/ha) compared to the recommended rate while 

applying more Phosphorus (kg/ha) and Potassium (kg/ha) than the recommended 

rate. Haefele et al. (2006) found that yield reductions due to water stress were 

affected by the level of nutrient supply, with the differences in yield between 

different fertilizer treatments decreasing as water stress increased.  

Considering that rice production is labor-intensive agriculture, Sachchamarga 

and Williams (2004) found labor shortages can impose constraints on the efficiency 

of rice growing. Attavanich et al. (2019) found that an increase in labor and capital 

inputs can raise 0.12% and 0.10% of the output, respectively, but Faysse et al. (2020) 

found out that almost all the rice farmers do not have the necessary machines to 

cultivate rice because they rent machinery and other family members help them to 

produce. To be more specific, in the Central Plains study by Faysse et al. (2020), in 

terms of usage of labor, almost all rice farmers outsourced part of farm operations. 

According to the study, rice farmers who had invested in agricultural machinery did 

not express any intention to increase their rice cultivation area (Faysse et al., 2020). 

Suggesting that machine usage may not be a factor that improves rice production in 

the case of Thailand.  

Lastly, in terms of planting method, whether direct seeding or transplanting is 

used, the seed rate is different. The study conducted by Suwanmontri et al. (2021) 

found that increasing the amount of seed used in direct seeding methods led to higher 

production in both the Central and Northeast regions of Thailand, despite the higher 

seed rate used in the Central region. In addition, Tomita et al. (2003) conducted 

surveys every three weeks and found that direct seedlings compared to transplanting, 

had a significantly lower average production, but this result only applies to resource-

medium and–poor conditions. This suggests that increasing seed rates can be an 

effective way to improve rice production in these regions. 
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Table 1 Factors of Rice Production in Thailand Studies 

 

Type of Factors Factors Thailand Studies 

Climatic Environment 

Rainfall  (Sachchamarga and Williams, 2004) 

Solar radiation  (Kawasaki and Herath, 2011) 

Day length  (Sawano et al., 2008) 

Temperature  (Reda et al., 2015) 

Relative humidity (Taweerattanapanish et al., 1999) 

Wind  

Landscape 
Upland (dryland preparation) (Suwanmontri et al., 2021) 

Lowland (wetland preparation) (Haefele et al., 2006) (Thanawong et la., 2014) 

Water management 
Rainfed (Haefele et al., 2006) (Wade et al., 1999) 

Irrigated (Suwanmontri et al., 2021) (Thanawong et la., 2014) 

Production costs 

Land size 
(Attavanich et al., 2019) (Rahman et al., 2009) (Sachchamarga and 

Williams, 2004) 

Labor (Attavanich et al., 2019) (Sachchamarga and Williams, 2004)  

Rent (machine, labor, land) 
(Pochanasomboon et al., 2020) (Srisompun et al., 2019) (Fakkhong et al., 

2015) 

Fertilizer (N, P, K) (Fukai and Ouk, 2012) (Haefele et al., 2006) (Watanabe, 2017) 

Pesticide & Herbicide 

(Pest/Diseases & Weed) 

(Praneetvatakul et al. ) (Wanger et al., 2014) 

Seed (Haefele et al., 2006) 
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2.2. Status of Good Agricultural Practices in Thailand 

     From the 1990s, government policy continued persuading farmers to shift from 

conventional to sustainable agriculture, and a number of projects and police have 

been implemented (Cramb et al., 2020). Thailand GAP (Q-GAP) has been operating 

since 2004 to promote sustainable practices and improve rice quality, particularly in 

light of the intense usage of chemical inputs and concerns about food safety. Since 

the launch, rice Q-GAP was advanced to GAP+ in 2008, which has been fully 

managed by the ACFS under MoAC. The Thai government is in charge of setting 

standards, providing agricultural advisory, carrying out inspections, and issuing 

certificates (Sardsud, 2007).  

Also, since 2015, ASEAN member countries have been required to meet the same 

standards for agricultural produce, and among member countries, Thailand is the 

largest number of farmers that are certified (Amekawa et al., 2022; Srisopaporn et 

al., 2015). Additionally, GAP is a standard that complies with international trade 

requirements for exporting food crops (including rice, mango, and coffee) to other 

continents (Amekawa, 2013a). Then recently, the Rice Department of MoAC 

amended the current existing GAP standard.  

Consistent with the Sustainable Rice Platform (SRP) Standard, which is currently 

supported under the Thai Rice NAMA Support Project (NSP)1, the current GAP is 

referred to as GAP++ to demonstrate that it is built on existing approaches 

(Mitigation Action Facility, 2022). The involved stakeholders of the NSP include the 

Thai government, private, civil society and an international donor agency, and 

international organizations. Therefore, Rice Q-GAP is a critical standard both within 

a national, subregional, and international level. 

To participate in the Rice Q-GAP, registration is based on the plot level. Thus, 

some farmers may have multiple plots while having both GAP and conventional 

agricultural (CA) rice farms, respectively. Since the beginning year, GAP has been 

highly focused on pesticide residues (Schreinemachers et al., 2012). To ensure 

                                                           
1 Thai Rice NAMA Support Project (NSP) was implemented from April 2018 until March 2023. 
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quality, GAP-certified farms have been receiving training on Q-GAP standards to 

manage rice production according to the best-known practices (Srisopaporn et al., 

2015; Cramb et al., 2012).  

The Q-GAP requirement deals with four major areas, including (1) food safety, 

(2) quality produce, (3) farmers' health and safety, and (4) environmental 

management. The rice GAP+ standard is used to accommodate eight areas of 

regulation, while the rice GAP++ has ten areas of regulation (National Bureau of 

Agricultural Commodity and Food Standards, 2022). With the expectation to 

transition to GAP, the number of farms that Thailand is registered as GAP is 

estimated to be more than 146,000 (Amekawa et al., 2021). Also, preparation before 

planting and processing rice for sustainable rice products is specified in new 

requirements. To promote GAP++, capacity building and training on sustainable 

practices have been given to advanced farmers, and so-called “smart farmers” are 

acting as trainers of trainers (Mitigation Action Facility, 2022). 

In light of GAP expansion, academic research on national GAP standards has been 

studied in many Southeast Asian countries. Also, many of GAP studies have 

emphasized the role of utilization of information in terms of farmers’ adoption and 

continued participation in GAP. According to Sirsopaporn et al. (2015), the adoption 

of Rice Q-GAP has been studied in terms of first-time adopters and continued 

participation and the factor positively contributing both to first-time adopters and 

continued participation was the contact with informants, especially with the 

government. According to Srisopaporn et al., (2015), the higher the rice training 

attendance, the GAP farmer tend to continue their farming practice, and the fact that 

rice farmers receive agricultural information through "smart farmers" in order to 

transition from CA to GAP indicate that Thai GAP farmers receive agricultural 

information. 

Related to knowledge diffusion mechanism in the process of introducing 

Sustainable Rice Platform (SRP) which became basis for current GAP standards in 

Thailand, relatives, government officials, agricultural extension officers, and experts 

in university were found to be sources of information. However, there was a response 
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that the government's projects lost confidence in government activities because they 

did not have sustainable output (Sae-Heng et al., 2021). In addition, subsidies 

initially existed but were not continued after switching to new farming method and 

the level of farm education when new agricultural information is learned came to be 

the biggest barrier for Thai farmers. (Sa-Heng et al., 2021).  

In general, GAP is a farming method that reduces productivity because it applies 

low amounts of inputs. However, depending on which type of crops is grown in 

different country, GAP compared to CA were empirically shown to be high in 

productivity. According to GAP in Turkey when comparing GAP and CA for various 

crops, GAP productivity varied from 3.3% to 20.6% depending on the type of crop. 

Among them, when comparing the productivity of GAP and CA for paddy, GAP 

productivity was 1,100 kg/ha lower (Kılıç et al., 2020). However, in Thailand, the 

study found that the productivity of Thai rice GAP was rather high 

(Suwanmaneepong et al., 2022). From this, we can infer that productivity of CA is 

always higher compared to GAP. 
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2.3. Role of Information on Farm Production 

The factors that affect a farmer's information search behavior include situational 

characteristics (farmers' interests based on their type of business), psychological 

characteristics (farmers’ attitudes toward information search), and demographic and 

socioeconomic characteristics, which may affect the ease of accessing alternative 

sources (Diekmann et al., 2009). Therefore, depending on what kind of crop farmers 

produce and depending on the economic status of a farmer (e.g., high income) will 

affect information-seeking behavior.  

When it comes to famer’s ability to increase efficiency, it is largely depending on 

the ability of its own including ability to process information. Then production 

difference among farmers was pointed out by Anderson and Feder (2003) as there 

exists gap between technology gap and management gap. Therefore, governments 

have employed agricultural extension and subsidies to reduce the gap and even 

facilitate the diffusion of technology (Anderson and Feder, 2003; Stoneman and 

David, 1986).  

In the last decade, traditional provision policies through agricultural extension 

schemes employed a linear knowledge diffusion model (Rockenbauch et al., 2019; 

Black, 2000). The traditional advisory system was basically top-down method which 

considered new agricultural technology and knowledge is developed merely by 

researchers and extension agencies promote new innovations to farmers in order to 

increase production (Black, 2000; Rogers, 1983). In recognition of multiple roles, 

the extension services have changed into pluralistic agricultural advisory services 

which started to include private sector, civil society, and farmer organizations (Lin 

et al., 2021; Chowa et al., 2013; Birner et al., 2009). This perspective emphasizes the 

importance of social networks in facilitating the adoption of improved agricultural 

crops and practices. 

With the development of information and communication technologies (ICTs), 

farmers could receive information through existing and modern sources. Mittal and 

Mehar (2016) analyzed factors that affect the adoption of different agriculture-

related information sources by potato farmers in India through multivariate probit 
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model. They defined four possible sources of information combination among face-

to-face, other farmers, traditional media and modern media. They found out that 

famers do not use single source to obtain information. 

In the similar manner, agricultural extension methods in Thailand have changed 

from the training and visit (T&V) system to the participatory method, which aims to 

make farmers more self-reliant. The yield increase rate under the T&V system was 

higher than under the participatory method, but the latter approach emphasizes 

farmer empowerment and self-sufficiency (Suwanmontri, 2021). However, 

Thailand's agricultural extension system has varying degrees of information 

accessibility (Aonngernthayakorn and Pongquan, 2017; Kasem and Thapa, 2011). 

For instance, Kasem and Thapa (2011) found out that rice mono-croppers have at 

tend to attend fewer training sessions and fewer contacts with extension agents. In 

regard to rice farmer in Central Plains, Aonngernthayakorn and Pongquan (2017) 

found that medium or large farmers tend to use extension service than small farmers 

subject to acquisition of information. From previous studies, diversified farmers who 

have large farms have high access to agricultural information services.  

In addition, in terms of seeking agricultural advice, farmers may seek agriculutral 

advice from sources outside the village. According to Van Den Broeck and Dercon 

(2011), larger kinship network and those who live closer to other farmers in the 

village are less likely to seek agricultural advices from outside village. Meaning that 

those who are smallholders may be reliant on outside sources, such as relatives. For 

instance, Aonngernthayakorn and Pongquan (2017) investigated uilization of 

agricultural information among rice farmers in central Thailand and found out that 

those who have small size of land, known as smallholders, relied upon relatives. 

However, this research was in lack of differentiating the sources of information from 

outside and inside village. From this, both the outside and inside social network 

system that farmer utilize can be complementary relationship as small holder is likely 

to relate to where they are located while most farmers are likely to both outside and 

inside sources. 
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Figure 1. Type of Information Needs by Farmers 

Notes: Figure reproduced from Aker (2011). 

Accordingly, farmers have varying value depending on the type of information. 

For instance, managerial value has an enduring value that improves over time and 

experience, while information on market price has a short-lived value (Anderson and 

Feder, 2003). From Anderson and Feder (2003) study on information provided to 

farmers, we can infer that the value depends on the type of practices and the nature 

of information. Moreover, type of information needs by farmers can also be divided 

into production stages and functions (Figure 1), because farmers have different 

Therefore, a number of studies has utilized various type of information as 

intervention to measure the productivity of farmers (Table 3).  

Effect of information through various means and sources have been widely studied 

concerning (1) strengthen a famer’s decision making process and (2) increase 

productivity and farm income. The role of information in changing one’s behavior, 

in terms of adopting new practices, has been studied with the development of new 

technologies. Especially with the rise of environmental concerns, many studies have 

started to look for factors influencing choice of sustainable agricultural practice 

(Suwanmaneepong et al., 2023; Salaisook, et al., 2020; Khataza et al., 2018; Feder 

and Savastano, 2006; Feder and Slade, 1984). 

To measure impact of information provision on productivity, earlier studies 

focused more on various extension models rather than focusing on specific type of 
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information given to farmers. For instance, in the early studies, the most common 

approaches are T&V and Farmer Field Schools (FFS). In the T&V approach, the 

impact on farm productivity had varying result. While some studies found that these 

programs had a significant positive effect on crop production and economic returns, 

others found only small impacts or no significant effects (Maffoli et al., 2011; Feder 

et al., 1987, Bindlish and Evenson, 1997). One reason for this inconsistency is that 

there may be other factors besides extension programs that are correlated with 

increased economic returns in agriculture (Aker, 2011). Other earlier studies in 

regard to Farmer Field Schools (FFS) in Indonesia which primarily focuses on giving 

integrated pest management technology among rice growers, and examined the 

effectiveness of FFS on yield and pesticide use. but finds that the program did not 

have significant impacts on both (Feder et al, 2004). One possible reasons for this 

outcome pointed out by the Feder et al. (2004) was that informal communication 

among farmers hindered diffusion of information related to FFS initiatives which 

undermined their economic viability even further.  

With recognition of various role in farm, impact of farmer-to-farmer level 

diffusion of information on production efficiency were studied by Alene and 

Manyong (2006). The study explored the reasons for yield differences among 

farmers who adopted improved cowpea varieties in northern Nigeria through farmer-

to-farmer diffusion. The study finds that lead farmers, who have contact with 

breeders, are more efficient than follower farmers, who get technology and 

information from the lead farmers. Differential adoption of a package of seed, 

insecticide, fertilizer and recommended cropping pattern explains much of the yield 

variation among adopters. From this depending on what technology and information 

is adopted by farmers, variations among farmer’s productivity could be explained.  

With development of technology and as a means to reduce information asymmetry, 

growing literatures considered on ICTs to measure the impact on productivity. 

Studies investigated whether information access through modern technologies has 

an impact on farm productivity. Ogutu et al. (2014) show that ICT-based market 

information services increased farm productivity and use of other productivity 

related inputs. In case of Cambodia, with increased access to market information 
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through mobile phone use, farmers can obtain better prices for their agricultural 

goods by selling them in other markets where they fetch higher prices (Shimamoto 

et al., 2015). Likewise, Zheng and Ma (2023) looked at the potential information 

pathways that considered both on input and marketing information and found out 

positive result on crop yields. Van Campenhout et al., 2020 reported that ICT-based 

video messages that deliver agricultural information increased maize yields in 

Uganda. But little evidence of IVR or SMS service on yields, thus, depending on 

which source of information is used, the impact on yield varies.  

However, Maffioli et al. (2011) and Lecoutere et al. (2023) studies have shown 

that impacts of information acquisition/access on farm productivity remain mixed. 

Maffioli et al. (2011) finds a negative overall impact on yields but a positive effect 

on the adoption of higher-quality grape varieties which revealed the temporal 

dimensions play an important role in extension service effectiveness. Lecoutere et al. 

(2023) started the study from the notion that agricultural advisory services are biased 

towards men and examined how this bias affects women’s ability to make decisions. 

The experiment showed video on farming technique toward exclusively to female 

co-heads, male co-heads, and joint co-heads. It was found out that targeting 

information exclusively to female within households increases their knowledge, role 

in decision-making, adoption of recommended practices and inputs, and yields on 

fields they manage, while male co-head's unilateral decision-making is reduced. The 

experiment featured female role in agriculture and encouraged adoption of 

recommended practices by women. 

From the previous studies, there were mainly two approaches in measuring the 

effect of diffusion of information on productivity. First, earlier studies were focusing 

on the type of extension services given to farmers, without specific type of 

information. Second of all, effectiveness of using ICTs for agricultural extension 

depends on the type of information being provided. Earlier studies considered mainly 

two type of information: (1) Production-related and (2) Market-related information. 

The former, such as weather forecasts and instructions on fertilizer use, helps farmers 

prepare for agricultural activities and increase productivity. Farming technique 

information is also important to ensure skillful farming based on scientific 
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knowledge and experience with each crop. The latter consists of crop sales price and 

intermediate trader information. Knowing the price of crops before going to market 

can give farmers an advantage when negotiating with intermediaries, which can lead 

to sustainable sales revenue and a fair price for their products. Also, to best of my 

knowledge, no previous studies have investigated the impact information 

accessibility on farm productivity in rice farmers in Thailand. 

Table 2. Studies on the Effect of Information Diffusion on Farm Production 

Type of Information Mechanism Study Result Country 

N/A T&V Feder et al. (1987) − India 

N/A T&V 
Bindlish and Evenson 

(1997) 
+ 

Kenya and 

Burkina  

Input information 
Famer Field 

Schools 
Feder et al. (2004) − Indonesia 

Input & technique  
Farmer-to-

Farmer 

Alene and Manyong 

(2006) 
+ Nigeria 

Input & technique  T&V Maffioli et al. (2011) − Argentina 

Market information ICTs Ogutu et al. (2014) + Kenya 

Market information Smartphone 
Shimamoto et al. 

(2015) 
+ Cambodia 

Input &technique  
ICTs, video, 

SMS, IVR 

Van Campenhout et al. 

(2020) 
+ Uganda 

Input & market  Smartphone Zheng and Ma (2023) + China 

Technique information Video Lecoutere et al. (2023) ± Uganda 

Weather information SMS Yegbemey et al. (2023) + Benin 
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Chapter 3. Theory 

Under the assumption that farmers actively seek out information when they expect 

it to provide an economic return, the production function theorized by Feder and 

Slade (1984) assumes that farmer’s knowledge level affects the production. This 

theory further considered the issue of non-adoption of new inputs, which includes 

improved cultivation practices and the use of a variable input with which the farmers 

are not familiar.  

The model proposed by Feder and Slade (1984) developed from Shchori-Bachrach 

(1973) that it used multiplicative term which is dependent on knowledge. And the 

production function by Feder and Slade (1984) further accounts for the possibility 

that some elements of knowledge may only benefit the farmer if a new input is 

adopted. Therefore, the farmers can benefit the farmer if the new variable input is 

not adopted. It is because farmers can acquire knowledge from a single source. For 

example, visit to community leader can provide the farmer with information on the 

use of inputs, which can help farmer to accumulate knowledge, leading to increased 

production. 

In the specification of the production function assumed by Feder and Slade (1984) 

was that there exist general (non-input-specific) impact of knowledge. It  is also 

known to be know-how and the experience that a farmer has gained over time 

through their farming practices which may not be realted to the specific new input 

being introduced. Therefore, the production function should explicitly incorporate 

the level of existing knowledge, including new input-specific knowledge. 

In this paper, extended from Feder and Slade (1984) that depending on the crops 

that farmers grow general knowledge could be constant. In case of rice farming in 

Thailand which have been produced over decades, the know-how that farmers 

occupy may not be changing factor to the output, while as an introduction of new 

farming standards, such as GAP, farmers will recognize new knowledge and 

information in order to maintain compliance to the standards and the quality in the 

long run. Therefore, in this paper, the production function only incorporates the 

input-specific knowledge in the Eq (1):  
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Y = F[L, h(K)·N]           (1) 

Y is output, L is the amount of land owned by farmer, N is the level of the input 

utilized, and h(K) describes the input-specific impact of knowledge. The functions 

F(·,·) and h(·) are concave. 

When N=0, the potential benefits of knowledge regarding the application of the 

variable input cannot be realized. This means that if farmers are not using the 

variable input, their knowledge about how to use it effectively will not be useful or 

beneficial. The farmer needs to actually use and apply knowledge and information 

in order to have any impact on improving cultivation practices. 

Production technology uses factors of production (input) to generate output. In 

terms of production technology, GAP and CA is different, because GAP produces 

crops through reduced input farming method compared to CA. Eventually, 

depending on the nature of the production technology, the degree to which 

substitution between the factors of production can be easily achieved will vary, and 

the shape of the isoquant curve will also vary. However, CA and GAP have similar 

characteristics in almost all other production factors except cost of input, and the 

elasticity of production factors of labor and land is the same, so the elasticity of 

output of each production factor will be constant. 

The marginal product of input N can be calculated by taking the partial derivative 

of the production function with respect to N. From the equation below, when the 

input N increases, the marginal product of N is positive (assuming h(K) exist and 

positive), which means that output increases as well. 

∂Y

∂N
 = h(K) * 

∂F[L,h(K)·N]

∂N
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Chapter 4. Data and Procedure 

4.1. Study Area 

This research was carried out in the three provinces in Central region (Ayutthaya, 

Chai Nat, Suphan Buri) and in Northeast region of Thailand consisting of six 

provinces (Khon Kane, Nakhon Ratchasima, Sakon Nakhon, Surin, Ubon 

Ratchanthani, Udon Thani). Rice production has a significant role in the economy of 

both Central provinces and Northeast provinces producing 5502.56 kg on average. 

In Thailand, there are total 17 provinces in Central region and 19 provinces total in 

Northeast region. Amongst them nine provinces were chosen in terms of either they 

participate in NSP or Rice Mega Farm project2. In addition, Ayutthaya was one of 

the first provinces where Q-GAP was introduced in Thailand (Srisopaporn et al., 

2015), thus, it was included in the area of study.  

Figure 2. Map of Study Area 

 

                                                           
2 Mega Farm project is under the Ministry of Agriculture and Cooperatives (MoAC) which the 

government is aims to provide agricultural inputs in order to reduce production costs and rise 

productivity (Arunmas, 2016). 
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4.2. Data Collection and Sampling Method 

     Our study was conducted using cross-sectional survey. Our interest group 

comprised farmers in the Central and Northeast Thailand, because it is one of the 

largest rice producers in Thailand. In collaboration with the Faculty of Economics in 

Khon Kaen University (KKU) and Center for International Agricultural 

Development in Seoul National University. A list of provinces that participate in 

GAP in both Central region and Northeast region were retrieved and the method how 

the sample was selected is in the Appendix. 

Related to information usage by rice farmers in Thailand, farmers were first asked 

whether they ask agricultural information. Then for those farmers who answered 

they get agricultural information, they were asked which source of information they 

gain both inside and outside village (Table 3). Reason for separating inside and 

outside village information source was that an empirical study in Tanzania banana 

farmers, farmers in a village can learn agricultural techniques from both inside and 

outside sources (Van den Broeck & Dercon, 2011). Especially most farmers in the 

village are connected to an outside learning source, either directly, or through only 

one other farmer. This suggests that outside sources play an important role in 

disseminating agricultural knowledge within the community. However, in this study, 

it was found that farmers who are part of larger network or living closer to other 

farmers reduces the likelihood of seeking outside information sources. These social 

networks facilitate the flow of information within the village, but only kinship-

related groups have social externalities in banana output (Van den Broeck & Dercon, 

2011). 

In addition, considering that Thailand’s national religion is Buddhism, research 

on related religion mindset and agricultural production have been widely studied. 

According to Limprapoowiwattana (2022), the rice farmers that have transitioned to 

organic agriculture rely on the Buddhist values in their mindsets in shaping 

production system. From this study, promoting environmental sustainability by 

avoiding harmful pesticides and chemicals through organic rice production is 

reflected from the Buddhist principles. Therefore, the monks and religious leaders 
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were included in the source of information in considering that farmers interact with 

may have positive impact on shaping production. Following the question of 

information source, the Thai rice farmers were asked what kind of information they 

use (seeds, fertilizer, pesticide, herbicide information).  

Table 3. Sources of Agricultural Information 

Sources of Information 

Inside the village Outside village 
01 Relative  

02 Friend/Neighbor 
03 Community leader  

04 Members in farm group 

05 Leader of farm group 

 

06 Government agency 

07 Monk  
08 Eloquent person  

09 Religious leader 

10 Input dealer 

11 Middlemen 

99 None 

01Relative 

02 Friends 
03 Members in farm group 

04 Leader of farm group 

05 Extension agent 

06 Exert in university 

07 Input dealer 
08 Middlemen 

09 Monk 

99 None 

 

 

4.3. Variables and Descriptive Statistics 

The information collected from the CA and GAP groups was divided into three 

groups, farm characteristics (level of household production, land size, region, 

province, irrigation), farm operating costs (cost of inputs for fertilizer, herbicide, and 

pesticide, cost of labor, cost of machine, seed rate) and usage of agricultural input-

related information (use of fertilizer information, pesticide information, herbicide 

information, seed information). Table 4 indicates descriptive statistics of CA, GAP, 

and all types and Table 5 is result of t-test were used to describe the differences 

between CA and GAP farms.  

In terms of full sample of two type of farmers, it is indicated 0.47 which is 

quiet balanced to be compared. In average, the sample of both farm households 

produce 5502.56 kg of rice. The average production on CA and GAP farms was 

4817.21 kg and 6404.08 kg respectively which indicates to be the one of the biggest 

difference between two farm groups. Since GAP farm households own bigger land 

compared to CA farm households, the operating costs were measured in terms of per 

hectare. Main difference between GAP and CA is in the cost of machine and seed 

rate. Considering the fact that Thailand rice farmers do not own their own machines, 

the cost for machine of both farm households tend to be low compared to labor cost. 
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Also, both farm households spent 825.45 baht/ha more for machines which is 

quiet small considering the farm gate price of rice farmers in Thailand. The seed rate 

by CA farmers (270.63 kg/ha) were less than GAP (303.79 kg/ha). However, in terms 

of region, the data is not balanced as the province that were selected were mainly in 

the Northeast Plains. When looking into the province level, most of sampled data 

were to be in Sakon Nakon province which is located in the Northeast.  

Considering that the data is mostly from the Northeast Plains, the irrigation 

variable is expected to be small. The actual mean of irrigation access indicated only 

0.34 farmers have access which is quiet low, despite the fact that rice production 

requires large amount of water. Moreover, the lack of access to irrigation system 

indicated to be almost the same across GAP and CA farms. When looking into other 

operating costs in terms of labor cost and machine costs, we can identify that 

Thailand farmers use less of machines and more of labors. To be more specific, GAP 

farmers tend to spend more cost for labor, while CA farmers tend to spend more for 

machine. Subject to cost of input per hectare for GAP, it was expected that GAP 

farm household would less use fertilizer, pesticide, and herbicide as GAP promotes 

sustainable farming. The data indicated to be align with the expectation. However, 

in terms of t-test, the result was not statistically meaningful.  

Lastly, in terms of information usage, it was expected that GAP farmers would 

more use information, as they have to follow the given standards to maintain the 

certification. However, all types of agricultural input-related information and seed 

information are similar between two types of farms. The most frequent use of 

agricultural information was fertilizer information. While the least use of 

information was in herbicide information. From this we can infer that most farmers 

use production management, while farmers are less interested in pest and diseases 

management.  

However, in Table 6 there is difference in terms of production between those 

who use the information and do not use information in between type of farmers. As 

for CA farm households, production level is different in case of pesticide information 

usage and indicate that those who use information have higher level of production. 
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While GAP farm households, production level is different for pesticide and herbicide 

information usage and those who use information are likely to have higher 

production. Simple t-test results do not ascertain causal relation gaps of rice 

production between information and non-users. However, they may be used for 

helping understand the results of OLS and 2SLS. From this result, we can infer that 

those who have knowledge on proper application on pesticide can result in higher 

production. According to Zhiguo et al. (2019) and Savci (2012), inappropriate 

fertilizer and pesticide applications impact on the environment also reduce yield and 

quality. However, in terms of usage of seed information, production level between 

information user and non-user was not statistically meaningful. 

When it comes to information sources between two group of farmers, it 

demonstrated the similar pattern in Table 7. With reference to the information source 

from inside and outside village, majority of information is learned within the village. 

Both CA and GAP farmers identified that community leader is the main source of 

agricultural information when it is learned from inside village. Also, when farmers 

get information from outside source, it is often the leader of farm group. Surprisingly 

all farmers rarely get farming information from input dealer. Therefore, from this 

word of mouth is highly dependent on upper reachability. Upper reachability pertains 

that people approach to higher positions with the expectation of possessing more 

valuable information and resources (Zhu et al., 2013).  
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Table 4. Descriptive statistics of variable in analysis by type 

 CA (N = 338) GAP (N = 304) Full sample (N = 642) 

Variables Mean SD Min Max Mean SD Min Max Mean SD Min Max 

Farm characteristics             

Production (kg) 4817.21 5097.65 500 53000 6264.57 6505.08 78.75 51250 5502.56 5847.03 78.75 53000 

Land size (ha) 1.74 1.09 0.24 9.6 1.92 1.20 0.26 7.79 1.83 1.14 0.24 9.6 

Type (1=GAP)         0.47 0.50 0 1 

Region (1=Northeast) 0.84 0.36 0 1 0.74 0.44 0 1 0.79 0.40 0 1 

Province             

Ayutthaya 0.02 0.15 0 1 0.05 0.22 0 1 0.04 0.19 0 1 
Chainat 0.03 0.18 0 1 0.07 0.25 0 1 0.05 0.21 0 1 
Khon Kaen 0.17 0.38 0 1 0.14 0.35 0 1 0.16 0.36 0 1 

Nakhon Ratchasima 0.19 0.39 0 1 0.16 0.37 0 1 0.18 0.38 0 1 

Sakon Nakhon 0.09 0.29 0 1 0 0 0 0 0.05 0.21 0 1 

SuphanBuri 0.10 0.30 0 1 0.14 0.35 0 1 0.12 0.32 0 1 
Surin 0.27 0.44 0 1 0.20 0.40 0 1 0.23 0.42 0 1 
Ubon Ratchanthani 0.07 0.26 0 1 0.15 0.36 0 1 0.11 0.31 0 1 
Udon Thani 0.05 0.21 0 1 0.09 0.29 0 1 0.07 0.25 0 1 

Irrigation (1=Yes) 0.32 0.47 0 1 0.36 0.48 0 1 0.34 0.47 0 1 

Farm operating costs             

Cost of inputs (Baht) 605.84 613.52 1 5120 625.47 592.21 1 4161.36 615.13 603.13 1 5120 

Cost of labor (Baht) 3304.26 3994.74 144 37626 3995.28 4848.15 288 51140.99 3631.47 4429.40 144 51140.99 

Cost of machine (Baht) 1050.60 435.89 20.48 2681.25 982.43 401.34 54 2521.15 1018.32 420.94 20.48 2681.25 

Seed rate (kg) 463.79 396.68 40 3500 595.52 491.80 50 3290.00 526.17 448.76 40 3500 

Type of information usage              

Fertilizer info 0.65 0.48 0 1 0.64 0.48 0 1 0.65 0.48 0 1 

Pesticide info 0.08 0.28 0 1 0.09 0.29 0 1 0.09 0.28 0 1 

Herbicide info 0.04 0.19 0 1 0.06 0.24 0 1 0.05 0.22 0 1 

Seed info 0.53 0.50 0 1 0.55 0.50 0 1 0.54 0.50 0 1 
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Table 5. Mean Statistics of the Full Sample by Type 

Variables 
CA 

(N=338) 

GAP 

(N=304) 

Full 

(N=642) 
T-test 

Production  

(kg) 

4817.21 

(277.28) 

6264.57 

(373.09) 

5502.56 

(230.76) 
-3.15*** 

Land size 

(ha) 

1.74 

(0.06) 

1.92 

(0.07) 

1.83 

(0.05) 

 

-2.05** 

Region  

(1= Northeast) 

0.84 

(0.02) 

1.92 

(0.07) 

1.83 

(0.05) 
3.25*** 

Irrigation 

(1=Yes) 

0.32 

(0.03) 

0.36 

(0.03) 

0.34 

(0.02) 
-0.88 

Cost of input  

(baht/ha) 

571.35 

(73.05) 

436.91 

(28.07) 

507.69 

(40.75) 
1.65* 

Cost of labor  

(baht/ha) 

2048.40 

(101.09) 

2197.78 

(100.21) 

2119.14 

(71.31) 
-1.05 

Cost of machine 

(baht/ha) 

905.27 

(44.41) 

736.71 

(34.17) 

825.45 

(28.60) 
2.96*** 

Seed rate 

(kg/ha) 

270.63 

(7.01) 

303.79 

(7.75) 

286.33 

(5.24) 
-3.18*** 

Use of fertilizer info 

(1=Yes) 

0.65 

(0.03) 

0.64 

(0.03) 

0.65 

(0.02) 
0.16 

Use of pesticide info 

(1=Yes) 

0.08 

(0.02) 

0.09 

(0.02) 

0.09 

(0.01) 
-0.41 

Use of herbicide info 

(1=Yes) 

0.04 

(0.01) 

0.06 

(0.01) 

0.05 

(0.01) 
-1.40 

Use of seed info 

(1=Yes) 

0.53 

(0.03) 

0.55 

(0.03) 

0.54 

(0.02) 
-0.49 

Notes: 1. Cost of input calculated based on sum of fertilizer cost, pesticide cost, and herbicide costs  

2. Figures in parentheses are standard errors 

3. *** p < 0.01;**p < 0.05; *p < 0.1 

Table 6. Differences in means of rice production by information use  

Rice production 

(kg) 

Fertilizer 

information 

Pesticide 

information 

Herbicide 

information 

Seed 

information 

CA 

(n=338) 

Users 
5145.35 

(397.06) 

7971.91 

(1087.91) 

6583.41 

(1300.45) 

4711.32 

(412.24) 

Non-users 
4205.43 

(281.42) 

4532.27 

(280.92) 

4746.56 

(283.30) 

4935.01 

(365.52) 

Difference 
939.92 

(580.27) 

4817.21 

(277.28) 

4817.21 

(277.28) 

4817.21 

(277.28) 

t values 1.62* -3.48*** -1.28 0.40 

GAP 

(n=304) 

Users 
6047.97 

(440.53) 

9911.15 

(1199.65) 

10989.50 

(1952.99) 

6298,21 

(530.47) 

Non-users 
6657.66 

(682.24) 

5894.63 

(386.25) 

5949.57 

(369.74) 

6224,10 

(520.09) 

Difference 
609.69 

(780.06) 

4016.53 

(1271.50) 

6264.57 

(373.09) 

74.12 

(750.60) 

t values 0.78 -3.16*** -3.32*** -0.10 

Notes: 1, Figures in parentheses are standard errors 

2 *** p < 0.01;**p < 0.05; *p < 0.1 
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Table 7. Proportions of CA and GAP farmers using information sources 

 

4.4. Empirical Model 

     In this study in order to estimate impact of information usage on rice production 

both by GAP farms and CA farms, this study first use Ordinary Least Squares (OLS) 

regression by following equation: 

𝑌𝑖𝑝𝑘 =  𝛽0 + ∑ 𝛽1

2

𝑘=1

(𝐼𝑈𝑖𝑝𝑘  x 𝐼𝐶𝑖𝑝𝑘) + 𝑿′𝑖𝑝𝜸 +  𝜇𝑝 + 𝜀𝑖𝑟 

Where Y is rice production in household i in province p, InfoUsage is a dummy 

variable where household i in a province p can use five agricultural information k, 

𝑿′ is a vector of explanatory variables of farm inputs, such as land size, and input 

expenditure, 𝜇𝑝 is province fixed effect, 𝜀𝑖𝑝 is error term of unobservable household 

characteristics. Then natural logarithm of both sides of Eq. (1) is estimated.  

Note that in the Eq. (1) as well as in Eq. (2) we account for unobserved 

heterogeneity by means of fixed effects because in Thailand province-specific 

heterogeneity cannot be assumed to be random. The reason is that there are 

Sources of Information 

CA 

(n=338) 

GAP 

(n=304) 

Frequencies Percentage Frequencies Percentage 

Inside 

village 

Relative  15 4.44 15 4.93 

Friend/Neighbor 30 8.88 22 7.24 

Community leader  153 45.27 132 43.42 

Members in farm group 28 8.28 34 11.18 

Leader of farm group 74 21.89 65 21.38 

Government agency 16 4.73 17 5.59 

Input dealer 2 0.59 1 0.33 

None 20 5.92 18 5.92 

Outside 

village 

Relative  34 10.06 27 8.88 

Friends 27 7.99 30 9.87 

Members in farm group 41 12.13 35 11.51 

Leader of farm group 107 31.66 97 31.91 

Extension agent 4 1.18 6 1.97 

Expert in university 11 3.25 13 4.28 

Input dealer 2 0.59 2 0.66 

Middlemen 0 0 5 1.64 

None 112 33.14 89 29.28 

(2) 
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substantial differences in terms of notably natural and environmental conditions, 

resource access, economic status, level of technology. 

Heteroskedasticity-robust standard errors are clustered at the province level 

because production is different for farmers living in different regions (Abadie et al., 

2023). The way sampled data from the Thailand rice farm household population was 

that 9 provinces in Central and Northeast Plains were selected to be sample. And to 

make that sample to be similar to the broader population, clustered standard errors 

were used to estimate the Eq. (1). 

However, endogeneity issue arises when the key regressor is correlated with the 

error term. This can happen when there are (1) omitted variables, (2) reverse 

causation or simultaneity and (3) measurement errors (Wooldridge, 2015). We can 

have observable variable 𝐼𝑛𝑓𝑜𝑈𝑠𝑎𝑔𝑒 is correlated with rice productivity. This kind 

of endogeneity issue occurs because higher productivity can be achieved as those 

farmers who have higher productivity have better use of information. On the other 

hand, those farmers who have higher productivity can use to more information. If 

this kind of errors-in-variables problem entail and Eq. (1) is estimated by OLS model, 

it results in a biased and inconsistent estimator of 𝛽1 (Wooldridge, 2015). 

Then to solve the issue of endogeneity, using instrumental variables estimator, 

employing two-stage least squares (2SLS). In the Eq. (2), we call 𝑆𝑜𝑢𝑟𝑐𝑒𝑖𝑝,𝐼𝑉 an 

instrument variable for 𝐼𝑛𝑓𝑜𝑈𝑠𝑎𝑔𝑒 which can solve errors-in-variables problem. 

𝐼𝑈𝑖𝑝𝑘 =  𝛽0 + ∑ 𝛽1𝑘𝑆𝑜𝑢𝑟𝑐𝑒𝑖𝑝,𝐼𝑉

2

𝑘=1

+ 𝑙𝑛𝑿′𝑖𝑝𝜸 +  𝜇𝑝 + 𝑢𝑖𝑟 

Then, 𝑆𝑜𝑢𝑟𝑐𝑒𝑖𝑝,𝐼𝑉 is two main types of information sources. One is acquaintances 

living same villages known as inside village. The other is the neighboring farmer 

which is called outside village. Inside village, there are relatives, friends or neighbors, 

community leaders, farm group members, farm group leaders, government agencies, 

input dealer, and middlemen. On the other hand, the people outside the villages are 

consisted of eight sources, including relatives, friends, farm group member, farm 

(3) 
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group leaders, extension service agent, expert in university, input dealer, and 

middlemen. 

In order to consistently estimate this equation, we must meet two conditions of 

instrumental variable for 𝑆𝑜𝑢𝑟𝑐𝑒𝑖𝑝,𝐼𝑉 : instrument relevance and instrument 

exogenity. If instrument variable is relevant, then variation in the 𝑆𝑜𝑢𝑟𝑐𝑒𝑖𝑝,𝐼𝑉  is 

related to variation in 𝐼𝑈̂𝑖𝑝𝑘. If instrument variable is exogenous, then that part of the 

variation of exogenous can capture movements in 𝑆𝑜𝑢𝑟𝑐𝑒𝑖𝑝,𝐼𝑉 (Stock and Watson, 

2002). Then, by estimating the reduced form by OLS, the fitted values from first-

stage estimation, Eq. (3) can be obtained and that fitted value goes to Eq. (2) which 

brings out Eq. (4). 

  

𝑙𝑛𝑌𝑖𝑝𝑘 =  𝛽0 + 𝛽1𝐼𝑈̂𝑖𝑝𝑘 + 𝑙𝑛𝑿′𝑖𝑝𝜸 +  𝜇𝑝 + 𝜀𝑖𝑟 

 

  

(4) 
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Chapter 5. Result and Discussion 

5.1. Results of Rice Farms in Thailand 

This study first estimated the impact of agricultural production of all type of 

farmers in Thailand based on last 12 months of rice production. Above all, in order 

to identify production function, only farm input-production simple linear regression 

was first estimated. In order to estimate rice production of all farms, simple OLS is 

estimated through Eq. (2) and then 2SLS estimation is estimated through the Eq. (3) 

and Eq. (4). The estimation results are displayed in Table 5 where the Cobb-Douglas 

functional form was applied. Since the natural log form is adopted, the estimated 

coefficients listed in Table 8 show us the elasticities. 

For the effect of the land size on rice production are all positive and statistically 

significant. This indicates that an increase in land size led to an increase in the rice 

production; then, a 1% increase in rice farmland would induce a 0.86-0.89% increase 

in rice production.  Also, for the cost of labor impact on rice production is all positive 

and statistically meaningful where 1% increase in labor cost would increase average 

0.06% of production. For the cost of inputs as well increased 0.001% production and 

was statistically meaningful and when adding information variable in OLS, the result 

was consistently positive to the outcome variable.  

In addition, according to OLS result, the farmland where it is irrigated, it almost 

has same effect as the labor did to production. Meaning that when there exist 

irrigation, average 0.05% of production. In average, the farm household when they 

have access to the irrigated farmland, approximately 275 kg of rice production would 

increase. While the Northeast area indicated 0.69-0.85% decrease in production 

which is outstanding impact than the irrigation. From this we can infer irrigation is 

not the main factor in increasing production. While from the literature where it 

indicated Northeast region mostly cultivates sticky rice may be outstanding factor 

that has impact on the rice production.  

For the 2SLS to be valid, the test of endogeneity and overidentifying restrictions 

are implemented. The regression-based test does not reject the null hypothesis at the 
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5% significance level (p=0.0746 and p=0.0862), solving the endogeneity between 

IV and the dependent variable. It also informs the valid instrument variables since p-

values of score chi2 for the overidentifying restrictions indicate insignificance.  

Table A1 in the appendix shows the first stage results of 2SLS using instrument 

variables for use of information. Instrumental variables are sources of information, 

which consists of outside and inside village acquaintances as described in Table 4. 

The reference is “none” source of information. Table A1 in the upper part represent 

the use of information within village. In terms of input information from within 

village, input dealer has a negative direction. However, the input information was 

statistically significant from sources received from outside village. Also, friends, 

members in farm group, leader of farm group and middlemen from outside village 

was statistically positive.  

Table 8 in the last column the second stage results of 2SLS using IV regarding 

rice production and use of seed information do not establish a meaningul causal 

relationship. On the other hand, farms that have used input related information 

produced 0.057% higher production. Meaning that in average 1% increase in input 

information with the input cost, Thailand rice cultivating household would increase 

313kg of rice production. From this result the overall rice farmers in Thailand 

apprehends input related information for their production. Also, other variables, 

including land size and labor indicated statistical significance aligned with OLS 

result, while irrigation did not indicate meaningful causal relationship to rice 

production. 
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Table 8. Results of All Farm Household Production Function with Information Usage 

Dep. Variable The Logarithm of Rice Production (lnkg) 

Indep. Variable OLS 2SLS  

Land size 0.880* 0.878* 0.862*** 

Land^2 -0.012 -0.012 -0.011 

Cost of labor 0.055** 0.055*** 0.059*** 

Cost of input 0.011* 0.006* -0.028 

Cost of machine 0.003 0.005 0.016 

Seed rate 0.044 0.045 0.051 

Irrigation 0.046*** 0.045*** 0.037 

Northeast -0.853** -0.828** -0.692*** 

Usage of seed info x seed rate  0.004 0.021 

Usage of input info x input cost   0.008* 0.057** 

Constant 7.761*** 7.732*** 7.575*** 

Province fixed effect Yes Yes Yes 

Observations 642 642 642 

R-squared 0.7875 0.7883 0.7612 

Endogeneity test    

  Robust Score Chi2 (p-value)   0.0746 

  Robust regression F (p-value)   0.0862 

Test of overidentifying restrictions    

  Score Chi2 (p-value)   0.8703 
Note: *** p<0.01. **p<0.05, *p<0.1 

 

5.2. Results of Conventional and GAP Rice Farms in Thailand 

From this part, type of rice farmer is differentiated to CA and GAP. Table 9 and 

Table 10 indicates CA and GAP farm household respectively. For the OLS result on 

the first column for both CA and GAP farm indicated different statistical causal 

relationship to rice production in terms of cost of machine, cost of inputs, seed rate 

and irrigation. On the other hand, land size and cost of labor had statistical positve 

relationship to rice production for both type of farmers.  

For the both type of rice farm, an increase in land size led to an increase in the rice 

production; both in average 1% increase in rice farmland would induce a 0.8% 

increase in rice production. When the cost of labor for CA farm increase, 0.03% 

increase in rice production, which is in average 159kg. On the other hand, in average 

GAP farm would increase 507kg of rice production indicating that GAP rice farm 

household are better in terms of use of labor. In addition, in terms of cost of input 

which is used by CA farm indicated statistical meaningful relationship, but the effect 

on the rice production is 0.013%. Consistent to all farm household result, when CA 



 

３６ 

 

farm household has irrigation to their farmland, rice production would increase 

0.086%. While CA farm household living in Northeast indicated negative 

relationship to production. On the other hand, when adding information related 

variable to CA farm, the seed rate indicated to have causal positive relationship to 

rice production: 1% increase in seed would increase 0.057%. Moreover, for both 

information use in the OLS result is not statistically significant.  

However, the information variable is likely to be endogenous to rice production. 

It is because those who use different types of information are likely to achieve higher 

production, vice versa. To overcome simultaneous causality bias with instrument 

variables, 2SLS is implemented and the result is in the last column of the table which 

indicates that in terms of farm characterisitc variables, irrigation, land size factors 

are statistically meaningful to rice production. in terms of information use, different 

from OLS result, CA farm who use input related information are likely to have 0.07% 

increase in production which is approximately 275 kg of rice production would 

increase 337kg.  

Table 9. Results of CA Farm Household Production Function with Information Usage 

Dep. Variable The Logarithm of Rice Production (lnkg) 

Indep. Variable OLS 2SLS  

Land size 0.869* 0.862* 0.821*** 

Land^2 0.035 0.038 0.047 

Cost of labor 0.033* 0.031* 0.027 

Cost of input 0.013* 0.006 -0.035 

Cost of machine -0.025 -0.024 -0.006 

Seed rate 0.049 0.057* 0.089 

Irrigation 0.086* 0.087* 0.107* 

Northeast -0.257** -0.246** -0.214* 

Usage of seed info x seed rate  -0.004 0.006 

Usage of input info x input cost   0.011 0.073*** 

Constant 7.715 7.673 7.265 

Province fixed effect Yes Yes Yes 

Observations 338 338 338 

R-squared 0.7759 0.7777 0.7310 

Endogeneity test    

  Robust Score Chi2 (p-value)   0.0668 

  Robust regression F (p-value)   0.0770 

Test of overidentifying restrictions    

  Score Chi2 (p-value)   0.6621 
Note:*** p<0.01. **p<0.05, *p<0.1 
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While GAP farmer in Table 7, from the OLS estimated result compared to CA 

farm, cost of machine indicated statistical significance; then, a 1% increase in cost 

of machine would induce a 0.05% increase in rice production. Also, higher seed rate, 

higher production of GAP rice, specifically 1% increase in kilo of seed would induce 

0.05% of the production. From this compared to CA farm, GAP rice farmers tend to 

use labor and machine efficiently to production level. Aligning with CA, GAP farm 

household living in Northeast region had lower production.  

However, in terms of OLS result compared to using instrument variable, the effect 

that has with the use of information to production level is different. In terms of OLS 

result, indicated usage of input related information had positve significance to 

production. While in the last column of 2SLS result which have solved endogeneity 

between dependent variable, usage of seed and input information indicated to 

increase 0.06% and 0.05% in production respectively. In average GAP farm 

household who use input and seed information are likely to increase 377kg-382kg of 

rice. From this we can infer that GAP and CA rice farm make use of different type 

of information to increase their production level. Also, when there is 1% increase in 

labor cost, rice production would increase by 0.03%.  

However, when the type of information usage is added to the regression Eq (1), 

the labor indicates not to be significant. In addition, the result represents that using 

pesticide and herbicide information would increase 0.13% and 0.11% respectively. 

From this we can infer that there is endogeneity issue, because some variable, such 

as labor were significant in one, but was not in the other part. Furthermore, the other 

variable that is significant but negatively affecting the rice production by 0.20%-

0.25% is the Northeast region which aligns from the previous study that Northeast 

farmers are less productive than of Central farmers.  
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Table 10. Results of GAP Farm Household Production Function with Information Usage 

Dep. Variable The Logarithm of Rice Production (lnkg) 

Indep. Variable OLS 2SLS  

Land size 0.840** 0.842** 0.846** 

Land^2 -0.0297 -0.031 -0.038 

Cost of labor 0.078* 0.081* 0.098* 

Cost of input 0.010 0.004 -0.037 

Cost of machine 0.057* 0.059* 0.067* 

Seed rate 0.059* 0.055* 0.037* 

Irrigation -0.017 -0.027 -0.092 

Northeast -0.836*** -0.804** -0.6176** 

Usage of seed info x seed rate  0.009 0.061* 

Usage of input info x input cost   0.007* 0.058* 

Constant 7.381 7.358 7.239 

Province fixed effect Yes Yes Yes 

Observations 304 304 304 

R-squared 0.8089 0.8103 0.7617 

Endogeneity test    

  Robust Score Chi2 (p-value)   0.2347 

  Robust regression F (p-value)   0.1857 

Test of overidentifying restrictions    

  Score Chi2 (p-value)   0.9215 
Note:*** p<0.01. **p<0.05, *p<0.1 

 

  



 

３９ 

 

Chapter 6. Conclusion 

In order to promote farming and farm incomes, lead farmers inside village were 

trained to disseminate information on new farming technique and training on input 

uses. Therefore, policy makers, and previous studies have long been examining the 

impact of information on productivity. And this study conducted in the background 

CA rice farms and GAP rice farms in Northeast and Central Plains of Thailand, 

consisting of total 642 farm households.  

The results of each information usage indicated that using input information, it 

positively influences on CA rice production. While for GAP farmers, using seed and 

input information is positive influence on rice production. This may be interpreted 

as since GAP farmers have continued farming methods because they have experience 

in increasing production through information relating to the previous study on rice 

GAP in Thailand. Therefore, the likelihood for using information compared to those 

who continue to practice CA may more willing and highly likely to sought out that 

information with the intention to applying it.  

In addition, despite the fact that the quality of information is not measured in 

estimating the impact on production, existing usage of information influence on the 

production and farm activity could be estimated. From this, it will be helpful for the 

Thai government to focus on the quality of information used by CA farm rather than 

increasing the accessibility of each farm in order to increase the efficiency of 

extension officers and farmers. In addition, despite the fact that many existing studies 

had utilized farm leader or village leader to spread the new knowledge and increase 

efficiency, it should be considered that farmers in a village can learn new agricultural 

techniques from both inside and outside sources.  

Moreover, not only rainfed region but also Northeast Plains had lowest 

productivity in both farms, which has been underlying issue. From the previous 

literature, this is due to lack of irrigation system in the Northeast Plains, thus, many 

farmers were likely to be subsistence farmers in that area. Therefore, differentiating 

those who cultivate rice for their living would be another topic to study.   
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Abstract (Korean) 
 

 

국 문 초 록 

 

정보활용이 태국 쌀 농업 생산에 미치는 영향:  

관행 및 GAP 농가 비교를 중심으로 
 

최민주 

국제농업개발협력전공 

서울대학교 국제농업기술대학원 
 

본연구는 태국의 관행농가 및 우수농산물관리농가에서 생산관련 종자 

및 투입재 (비료, 살충제, 및 제초제) 정보가 쌀 생산에 미치는 영향을 파악

하는 것을 목적으로 한다. 본 연구를 수행하기 위해 태국 내 70% 이상 쌀을 

생산하는 중부와 북동부 지역의 9개 주를 선정하여 338호의 관행농가와 

304호의 우수농산물관리농가로 구성된 총 642호 농가를 조사하였다. 또한 

정보를 더 잘 활용하는 농가가 더 높은 생산량이 있을 수 있고, 그 반대로 생

산량이 높은 농가가 더 정보를 잘 활용할 수 있는 내생성 문제를 해결하기 

위해 정보원을 도구변수로 하여 인과관계를 파악하였다. 

연구 결과 대부분의 농가들은 마을 내외로부터 정보를 얻고 있으며, 마

을 이장으로부터 43%-45%, 조합 지도자로부터 21%-31%, 그리고 조합 

구성원으로부터 8%-12% 비율로 정보를 얻는다는 것을 확인하였다. 관행

농가의 경우 경지면적, 노동비용, 투입재 비용이 1% 증가하면 쌀 생산량은 

각각 0.87%, 0.03%, 0.01% 증가하는 것으로 나타났다. 우수농산물관리농

가의 경우 경지면적, 노동비용, 기계비용이 1% 증가하면 쌀 생산량은 각각 

0.84%, 0.08%, 0.06% 증가하는 것으로 추정되었다. 우수농산물관리농가

의 경우 투입물 및 종자 정보를 사용하면 쌀 생산량이 평균 0.06% 증가하였

다. 반면, 종자 정보는 관행 농가에 영향을 미치지 않았으며, 투입물 정보만 

쌀 생산량에 0.07% 영향을 미치는 것으로 나타났다. 이는 우수농산물관리



 

４９ 

 

농가들이 관행농가들보다 생산관련 정보를 더 적극적으로 활용한다는 것을 

의미한다. 따라서 기존 관행농가는 쌀 생산량 증대를 위해서는 종자관련 교

율 프로그램에 대한 참여율을 높이는 방식의 인센티브를 활용하여야 한다. 

그러나 두 농가 모두 전반적으로 투입물 및 생산관련 정보 모두 쌀 생산량 

증가에 유사한 영향을 미치는 것으로 나타났고, 따라서 정보는 노동비용 만

큼 효율적인 수단이 될 수 있을 것이라 사료된다. 

태국은 쌀 생산성을 높이기 위해 화학비료와 살충제 살포를 오랜 기간 

사용하였으나, 식품 안전성에 대한 문제로 2000년대 초 우수 농업 관행

(GAP)을 도입하였다. 그러나 최근 벼 농업 부문이 상당히 온실가스 배출량

에 기여한다는 점에서 태국 농림부차원에서 시행되고 있던 GAP를 개정했

다. 관행 농법을 지속가능한 GAP로 전환하고자 하는 목표로 영농 교육을 통

해 관련 농업기술을 보급하고 있으나 기존 농가들은 관행농을 유지하고자 

한다.  

주요어: 태국, 쌀 생산, 정보활용, 관행농가, 우수농산물관리제도, 도구변수 

학번: 2021-20437 
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Appendix  

From OAE reported number of rice farm in the Northeast and Central Plains, the 

population size is 3,503,222 (Figure A). In order to sample proportionally both of 

GAP and CA farms, farms that participate in either NSP project or Mega Farm 

project were included in the sample, consisting of 1,364,294 and 123,005 in 

Northeast and Central Plains respectively. Then the rice farms that participate in 

Green House Gas emissions study conducted by KKU were included as the study 

tries to promote CA to substitute to sustainable farming. Thus, in the study area 

where GHGs study is conducted, there are CA, GAP, and SRP farm households. At 

95% confidence level with the accuracy of 5% of margin of error, 384 or more 

surveys were quantified to be needed. Therefore, 731 sample size consisting of CA, 

GAP, and SRP farm households were collected. 

The field survey was conducted face-to-face (15th September to 30th October in 

2022) by trained Khon Kaen University researchers. A structured questionnaire was 

used to compile both at the plot level and household level in the purpose of rice 

production and household demographics respectively. To compute rice production 

of each household, the data was collected in a plot-level, in order to drop those 

households that practice both GAP and conventional rice farming practices in the 

plots that the households own. Then, plot-level data was aggregated into average of 

the plots to build household level data. Because the factors affecting production are 

made by household level choices, such as which crops to grow, which inputs to use, 

and how to allocate labor among different plots and activities (Doss and Quisumbing, 

2019). However, to identify the causal relationship between rice production and 

agricultural inputs, we dropped 52 households that indicated no rice production. 

Lastly, considering that GAP certification is based on plot level, farm household may 

have mixed plot consisting of both GAP and CA. Therefore, in this study those who 

have mixed plots and SRP certified plot were excluded in the final estimation sample, 

consisting of 645 farm household.  
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Figure A. Sampling Method 

 

Note: Mixed plots consists of both GAP and CA in more than two plots. 

 

Table A1. First-stage Results of IV: All farm’s Information Use 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Note: *** p<0.01. **p<0.05, *p<0.1 

 

  

Sources of Information 
Input 

Information 

Seed 

Information 

Inside 

village 

Relative 0.395 0.125 

Friend/Neighbor -0.083 1.224* 

Community leader -0.223 1.461*** 

Members in farm group -0.258 1.026 

Leader of farm group 0.221 0.920 

Government agency -0.678 0.305 

Input dealer -2.811** 0.660 

Outside 

village 

Relative -0.080 -0.935 

Friends 0.812** 0.285 

Members in farm group 1.269*** -0.242 

Leader of farm group 0.657** 0.399 

Extension agent 0.179 -1.937*** 

Expert in university 0.871 1.598*** 

Input dealer 3.446*** -2.052* 

Middlemen 1.628*** -1.380 



 

５２ 

 

Table A2. First-stage Results of IV: All farm’s Information Use 

Sources of Information 
CA’s Input 

Information 

CA’s Seed 

Information 

GAP’s Input 

Information 

GAP’s Seed 

Information 

Inside 

village 

Relative  0.439 0.122 0.462 0.365 

Friend/Neighbor -0.176 1.679* -0.111 0.872 

Community leader  -0.837 2.021*** 0.492 1.016 

Members in farm group -0.299 0.918 -0.051 1.404 

Leader of farm group -0.432 1.710** 0.953 0.303 

Government agency -0.771 0.643 -0.346 -0.030 

Input dealer -3.679* -0.065 -3.457*** 4.380*** 

Outside 

village 

Relative  -0.516 -1.516 0.452 -0.426 

Friends 1.008* 0.066 0.300 0.835 

Members in farm group 1.158** 0.148 1.128* -0.680 

Leader of farm group 0.791** 0.264 0.360 0.676 

Extension agent 1.411** -0.807 -0.830 -2.826*** 

Expert in university 0.901 1.282 0.400 2.098 

Input dealer 4.772*** -2.659 2.249*** -0.470 

Middlemen - - 1.196 -1.274 

Note: *** p<0.01. **p<0.05, *p<0.1 
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