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Abstract 

 

Impact of Information Accessibility on Smallholder 

Farmers’ Income and Productivity by Season 

-The Case of Lao PDR- 

 

Bheomseok Kim 

Department of International Agricultural Technology 

Graduate School of International Agricultural Technology 

Seoul National University 

 

Information asymmetry has widened wealth between those who have 

and those who have not. Smallholder farmers in developing countries 

are not exceptions and more sensitive to their farming outcomes and 

levels of incomes. This study investigates impact of five types of 

existing information that smallholder farmers in Lao PDR gathered and 

used by themselves for rice farming on rice income and rice production 

quantity. It performed a household survey in two village with a total 

number of 295 households dwelling in one in Luang Prabang province 

and the other in Vientiane province, Lao PDR.  

In order to avoid endogenous problems between existing 
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information uses and outcomes of rice income and production quantity, 

and to estimate without biased characteristics of households, Two Stage 

Least Squares (2SLS) and Propensity Score Matching (PSM) 

techniques are used respectively. The results of these evaluations find 

causal effects of rice income and rice quantity produced to production 

information (weather information, farming technique information, 

input information) and marketing information (intermediate trader 

information, crop sales price information) by wet and dry seasons. As 

the following results, weather and input information indicate positive 

and significant impacts on rice production quantity in both seasons, 

however, especially stronger and higher during dry season. Moreover, 

uses of intermediate trader and crop sales price information result in 

statistically meaningful and positive effects only in dry season. Due to 

insignificant causal links of preexistence of local information to rice 

income and quantity produced during wet season, quality and accuracy 

information for rice farming are required to be reinstructed in order to 

bring differentiated and enhanced outcomes compared to non-users. 

This study further emphasizes importance of investigating preexistence 

of local information linking to farmers’ outcomes as distinct researches 

had not done where they had implemented for dissemination of farming 

or market information. Without considering significant causal links of 

local information circulated among local area to crop income and 

quantity produced, impact of information delivery experiment is likely 
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to fall into biased estimation fallacy. Thus, effects of the experiments 

what research implementers believe to be true can be additionally 

measured or underestimated. Therefore, the implications of better 

understandings of locally used information will be effective for 

promoting smallholder farmer’s income and quantity produced for 

future policy-making and project implementation. 

 

Keyword: Information Accessibility, Pre-existing Information, 

Instrument Variables, Two Stage Least Squares, Propensity Score 

Matching, Lao PDR 

Student Number: 2017-20502 
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1. Introduction 

 

1.1  Background 

Lao PDR is a landlocked, small and mountainous country which has 

remained in a state of poverty. Its geographic characteristics in 

Mekong region of Southeast Asia do not lead its state to fair roads 

of economic development. Due to an area of 236,800 square 

kilometers and two third of mountainous territory, it has been on the 

verge of geographical obstacles in regard of development of its trade, 

agriculture, social infrastructure, transportation and social 

infrastructure (LMAF, 2012). The government calls for a 

fundamental transformation of each industry especially emphasizing 

agriculture and its related-industries in order to enhance crop 

productivity of smallholder farmers. As the contribution of 

agriculture sectors in GDP of Lao economy reaches up to 25.7 

percent in 2015 (WB, 2015), it requires to maintain sustainable and 

consistent financial and institutional supports for 60 percent of 

people’s livelihoods (IRRI, 2012). Despite the transformation of 

economic structure heading to the hydropower, mining and 

construction, service, and manufacturing sectors instead of 

agriculture-centered, the agriculture and forestry sectors are still 

main engines of generating its economy (LMAF 2010). 
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Since collapse of a central-planned economy of Lao PDR, Lao 

government has progressed series of National Socio-Economic 

Development Plan (NSEDP) for its pursuit of interdisciplinary 

approaches to rebuilding the nation (Phimphanthavong, 2012). On 

December of 1975, crop production was not sufficient and self-

independent, thus it could not help relying on imported rice and other 

essential food from external world. National statistics could not 

estimate and arrange their own capability of food production, 

leading to incapacity to dispatching agricultural technicians and 

incompetence of supporting smallholder farmers (Bourdet, 2000). 

The agriculture sector for smallholder farmers is facing serious 

challenges in terms of their productivity and incomes (LMAF, 2010). 

Causes of their low productivity and low income cannot be 

explained by one or two social and economic reasons. Majority of 

households in rural areas are small scale and near-subsistence 

farmers. Their main agricultural activities are rice farming, 

collection of forest products and household level of livestock 

involvement. As their low productivity of rice production are 

derived from low-level of input uses such as pesticide, fertilizer, 

hybrid or improved seeds or others, vicious cycles of low income 

have locked those families up for last several decades (Harris, 2011). 

Moreover, areas of irrigated land were only 12,700 hectares nation-

wide and food security was not secured after its changes of market 
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system (LMAF, 2015). 

Through National Socio-Economic Development Plans 

(NSEDP) from first to eighth and diverse approaches of productivity 

improvement by international organizations, positive trends of crop 

yield are given rise to the national level by region; the Northern 

region, the Central region, the Southern region (LMAF, 2010). On 

the national level maize yields increased with annual rate of 8 

percent as its production in the Northern and Central regions grew 

high. In addition, the rates of vegetables and rice are 2.7 percent and 

2.3 percent respectively. In the Southern part of its territory, yield of 

rice production increased by 1.8 percent while that of maize reached 

up to 8 percent (LMAF, 2012). Moreover, although the improvement 

of Global Hunger Index of Lao PDR from 52.9 in 1990, 48.7 in 2000, 

36.9 in 2005 to 28.5 in 2015 is still on the level of ‘serious’, its rice 

production in 2012 accomplished 3.5 million tons(IFPRI, 2015). 

Among the total production quantity, 80 percent is produced in wet 

season while the other 15 percent and the rest of 5 percent came from 

dry season and upland rice farming respectively (IRRI, 2012). 

Average production of rice per capita ranged from 520 to 540 

kilogram per person that was enough for self-consumption and 

supply to the market for sale (IRRI, 2012). 

Unfortunately, there exist numerous number of negative 

outcomes and unchanged insufficient conditions for smallholder 
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farmers to involve in agricultural activities yet (Cook, 2009). Land 

degradation, impact of climate change and bargaining power of 

farming outcomes are main problems confronted by farmers. 

Inappropriate uses of input such as fertilizer or pesticide and 

cultivation practices result in increases of land degradation. In terms 

of input application, optimum amount is one of essential keys to 

maximize the crop productivity and to maintain relatively better land 

condition with less land degradation (IFPRI, 2009). Without proper 

instruction of the uses, levels of soil erosion would become worse or 

if additional inputs were not possible, the rotation farming would be 

required to keep soil quality nutritious (Messerli et al., 2009). 

However, lack of information of proper instruction and inappropriate 

practices of conventional farming methods kept Lao smallholder 

farmers in low productivity, eventually connecting to low sales 

revenue back. As a result, in 2017, 14 percent of its rural area people 

are under food insecurity because of declining land condition and 

availability, low agricultural productivity and low farm-gate price 

(WFP, 2017). 

Furthermore, unpredictable precipitation amount and periods of 

early rainy, rainy and dry season as they used to be are newly 

reported problems they face. Smallholder farmers are relatively 

more vulnerable to climate change compared to large scale ones as 

their production is directly related to their surviving (LMAF, 2010). 
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Appropriate amount of water is crucial especially for rice and maize 

production, however, without notice or information of initiation of 

wet season their losses of rice or maize farming would become risky 

no matter how long they have engaged in agricultural activities 

(Harris, 2011). In addition, Lao PDR is ranked as the world’s 73rd 

weakest state to climate change due to its low adaptive capacity and 

its agriculture-based economic structure (WFP, 2017). 

For the last problem what Lao Ministry of Agriculture and 

Forestry raised is bargaining power of small scale farmers. As they 

are poorly prepared to handle with information that are dealt with 

sales procedure of the crops, bargaining power vis-à-vis intermediate 

traders who visit and collect their crops as usual would be weak in 

the process of price negotiation (WFP, 2017). As there are more 

sellers of the rice than buyers of the rice, especially the Central and 

Southern part of the region, rice sales price decided between farmers 

and intermediate traders plays a key roles of obtaining benefits 

(WFP, 2017). It is widely recognized that if the one is a member of 

farmer cooperative, their crop sales price would become relatively 

higher compared to that of non-farmer cooperative (Southiseng, 

2010). 

According to the strategy for agricultural development from 

2011 to 2020 from Ministry of Agriculture and Forestry, 

improvement of the readiness of farmers to connect with market, 
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expansion of farmer association with a village level led by village 

leaders, dissemination of value chain, and proper price monitoring 

by MAF are elaborated through distribution of market information 

(LMAF, 2010). However, the actual ways of implementing 

information dispersion are not specifically specified. 

Therefore, it is crucial to spread types of information related to 

production and sales procedures of Laotians main produced crops. 

In order to cope with the increasing impacts of climate change in 

Mekong region, appropriate alarming weather or disaster types of 

information are needed to be delivered to individuals to stand against 

unpredictable weather changes. Moreover, for equal opportunities 

for small scale farmers to gain higher sales price of their crop, it is 

essential to prepare and implement distribution system of crop sales 

price information. Systemized each type of information to the 

farmers would result in finding their own survival ways and bringing 

relatively more income regardless of wet or dry season and weather 

condition compared to before. 
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1.2 Purpose of Study 

The purpose of this study is to find out effects of five kinds of 

existing information affecting smallholder farmers’ rice income and 

rice productivity based on a cross-section data of household survey. 

Five types of information consist of weather, farming technique, 

input, intermediate trader and crop sales price information. This 

study conducted a household survey with a total number of 294 

households from two regions of Lao PDR in coordination with 

professional enumerators and researchers from Faculty of 

Agriculture and Forestry of Souphanouvong University, Faculty of 

Law and Politics of National University of Laos, and ASEAN 

Division and Consular and Territorial Division from Department of 

Foreign Affairs, Vientiane Provincial Administration Office. By 

using Two Stage Least Squares and Propensity Score Matching, it 

will estimate and evaluate statistically meaningful information 

preexisted among research target areas, leading to results of 

relatively weak endogeneity between variables and relatively 

unbiased characteristics of households. Furthermore, whole 

estimations will be separately analyzed by wet and dry seasons as 

farmers’ behaviors, decision-makings and participations of 

agricultural activities differ by season.  

The rest of this study is organized following chapters: The 
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second chapter explains economic transformation of Lao PDR and 

recognition of importance of information dissemination among its 

society. Moreover, it summarizes literature review of significance of 

information uses in humankind and distribution of distinct types of 

agricultural information to smallholder farmers of developing 

countries including production and marketing processes related 

information. The third chapter indicates the data, descriptive 

statistics, information composition and econometric methodology 

framework. The forth interprets the results of analysis from 

estimations of Two Stage Least Squares and Propensity Score 

Matching. Moreover, the fifth explains discussion of the results with 

results and policy implications of distinct literatures. For the last 

chapter, it summarizes conclusions, emphasizing the key results, 

application to agricultural development studies, limitation and 

implications.  
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2. Literature Review 

 

2.1 Effects and Limits of Information Accessibility on 

Agricultural Sector 

The economics of information has emphasized the importance of 

ascertainment of information as one of key factors for sellers and 

buyers to behave rationally and markets to function in normal order 

(Stigler, 1961). Stigler further emphasized that individuals including 

commodity suppliers, intermediate traders and buyers have 

struggled to obtain market information or other related-information 

in order to distinguish large variation of market price for the 

humankind history. Dissemination of sufficient information to the 

individuals narrows down information asymmetry between those 

who ‘Have’ and those who ‘Have Not’ eventually leading to cost 

reduction of the phenomenon of information “Search” (Stigler, 1961; 

Mittal, 2009). Then, what is ‘information’? Attempts to answer the 

definition of ‘Information’ have not occupied by any social science 

or science scholars but it varies depending on which field would like 

to define the term. According to Madden (2000), among several 

definitions the author emphasizes that it is a part of the 

communication process and a resource or commodity in humankind. 

Numerous word-dictionaries determine their own meaning of 
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‘information’, however, it is corresponded with one common 

definition. It is an asset that the man eagers to obtain and uses as a 

communication means with others (Moser, 1978; Allen, 1995). 

Furthermore, when it comes to define ‘Information Accessibility’, 

Zhang et al (2016) clarifies that it is a means of interaction on 

economic and societal transformation through pursuing effective 

deployment of information in social, business and public functions. 

Since 1990s, states of least developed have focused on national 

reconstruction with installation of social infrastructure, which had 

not been accomplished due to weak governance and dispersed power 

of sovereignty over its territory boundary (Hazbun, 2016). 

Installations of widely spread social infrastructure, for instance roads, 

water supply and drainage, and phone base station and 

communication line, have enabled people to be exposed to more 

opportunities of market and urban area accessibilities. Thus, more 

frequent chances of information-exposure have become a major 

solution for narrowing information asymmetry in various lagging 

sectors such as agriculture, fishery or forestry (Pingali and Rosegrant, 

1995; Gupta, 2008). 

Enhancement of information accessibility to smallholder 

farmers is critical as their agricultural outcome and value added 

outcome occupy significantly large proportions of their total income 

(Kassie, Shieraw and Muricho, 2011). Policy maker and 
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development economists have called upon importance of 

information gains and uses in order to solve information divide with 

agricultural extension service and installation of communication 

links for market and production procedure related information (Sen, 

1976). However, the area to cover the needs of information are 

enormously huge and to take more time and interdisciplinary efforts 

(Buntaine, Daniels and Devlin, 2018). Thus, insufficient information 

result in their sales price uncertainty eventually leading them under 

low profit in return (Cole and Fernando, 2012; Fafchamps and 

Minten, 2012; Buntaine, Daniels and Devlin, 2018). On the other 

hand, it means that if they obtain relevant and adequate market 

information or farming extension service, increasing rates of their 

agricultural production quantity and income derived from outcomes 

would be changed drastically (Aker and Fafchamps, 2014). 

According to the 8th National Socio-Economic Development 

Plan of Lao PDR Ministry of Agriculture and Forestry, it calls for 

active and multi-dimensional cooperation with non-state actors from 

international society (LMAF, 2015). It has been less than 20 years 

that Lao government opened its domestic market in full-scale with 

less market regulation (Hattthachan, 2012). It is necessary to 

investigate the transformation of Lao economy that connects to 

agricultural policy and international cooperation policy with external 

world. Thereby, impact of each type of information uses within this 
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study target villages can be explained with the arguments of 

literature. 

In Lao PDR, starting from 1986 its government has struggled 

to boost its economy. The year of 1986 was the time when Lao 

government adopted New Economic Mechanism (NEM) from a 

central-planned economy to market-oriented system. However, due 

to decades of colonization era by Thailand and France, and the 

centralized fiscal and socialist regime, the society needed to call for 

interdisciplinary approaches and dynamic long term goals to rebuild 

and re-systemize the nation in every industry (Soukamneuth, 2006). 

Agriculture sector which covers 25.7 percent of its GDP in 2015 is 

major foundation of its economy with 72 percent of its population 

involved in agricultural related industries (WB, 2015). However, 

condition of agricultural infrastructure is poor. People in rural area 

frequently suffer from floods every year. The damages occur 

between August and September but a lack of weather alarming and 

related information delivery system remains them in unprepared 

situation (LMAF, 2010). Unfortunately it resulted in farm losses 

throughout 52 districts (LMAF, 2014). Moreover, smallholder 

farmers possess a lack of information of input uses which requires 

to be guided with appropriate instructions of input uses, for example 

application of adequate amount of fertilizer, insecticide, herbicide or 

pesticide and hybrid or improved seeds (LMAF, 2015). Therefore, it 
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is essential to study in results of social experiments conducted for 

recent decades in order for proper application of information 

dissemination system and estimation of prevailing information types 

among experimentally non-treated villagers. 

The literatures which investigate impacts of information in each 

region and each concept of treatment have the flow of the study. 

Implementation of social experiment in developing countries have 

begun with installations of radio, phone and mobile phone coverage 

as they are the tools to distribute the information to the people in 

local area. It is difficult to consider of providing rural villagers with 

internet-based means due to high cost and digital divide (Jackson, 

Zhao and Koleniclll, 2008). In 2000s, scholars and field 

professionals concentrated on impact of possessing radio, phone or 

mobile phone as such coverage of distributing tools of information 

was crucial in 2000s. Simply whether the household head owns a 

mobile phone or radio or not could affect to crop production and 

productivity, even to farm-gate price and farm income (Lars-

Hendrick and Waverman, 2001;Jansen, 2007; Svensson and 

Yanagizawa, 2009; Mittal and Tripathj, 2009; Aker and Mbiti, 2010). 

However, around year 2010 scholars involved in Information 

Communication Technology with agriculture sector had insisted that 

simple possession could not change small scale farmers’ livelihoods, 

instead, instructing how to use mobile phone and how to find the 
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information on the phone is more necessary. Simple ownership of 

digital device as information medium does not significantly affect to 

improvement of productivity and income (Dimoca and Ralitza and 

Kunal, 2010; Cole and Fernando, 2012; Fafchamps and Minten, 

2012; Aker and Fafchamps, 2014). Based on the flow of information 

accessibility on agricultural sector, it is necessary to examine 

empirical studies in detail in order to look through impact of types 

of information around the world. 

When it comes to access to information, its impact can be 

classified into two procedures in general; production procedure, 

marketing procedure. The information of former procedure is related 

to crop production process which are weather, disaster, input and 

farming technique information. For the latter procedure, it is 

connected to sales and distribution processes that improve a level of 

farm income. Information of intermediate trader and crop sales price 

are included in it. According to Aker and Mbiti (2010), increased 

information accessibility of farmers reduces market price 

uncertainty and attains higher position while bargaining with 

intermediate traders or wholesale dealers. Thanks to expansion of 

mobile phone coverage, the prices of mobile phone charge went 

down and such innovation pushed more subscribers. In 2010, it 

covered 60 percent of the population. This means that those who 

want to search for market price information can reach to information 
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depending on their own wills. 

Moreover, tools to increase information accessibility, for 

instance radio or mobile phone, lead them to negotiate higher price 

of their agricultural outcomes as they are able to compare crop sales 

price set in different markets and quoted price by dealers (Lee and 

Bellemare, 2013). They used to be positioned lower while 

bargaining with traders but new technology on their rural markets 

give them diverse chances to deal with dealers (Klonner and Nolen, 

2010). Although absolute estimates of increased bargaining power 

affecting to total crop income is not high, active actions to search for 

information taught themselves to be more independent market actors 

(Overa, 2006). 

To continue on expanded installation of mobile phone coverage 

infrastructure, people in developing countries become to have more 

access to information. In Uganda, for example, impact of mobile 

phone coverage is estimated in respect to information gap reduction. 

Sales amount and farm income of smallholder farmers’ banana are 

increased (Muto and Yamano, 2009). Rice and cassava among this 

experiment zone did not show significant increases compared to 

income from banana production. This is because of periods of crop 

perishability (Overa, 2006; Jensen, 2007; Muto and Yamano, 2009). 

In addition, according to Lee and Bellemare (2012), as onions are 

easily perishable compared to maize and rice, sensitivity of digital 
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device usage is more significant and powerful due to a lack of the 

storage capacity in developing countries. Poor storage condition 

calls for price fluctuation as quality of onions or bananas are easily 

perished if not sold out within its expiration dates (Deaton and 

Laroque, 1996; Overa, 2006; Muto and Yamano, 2009; Aker, 2010). 

Therefore, market price information is relatively more essential to 

perishable crops than non-perishable crops. 

Furthermore, market price information enhances farmers’ 

welfare and reduces excess price dispersion (Jensen, 2007; Aker and 

Fafchamps, 2014). In India, fishermen in south used to have losses 

in their sales process, however, access to market thanks to mobile 

phone increased their sales price of fish. Such price information 

through mobile phone reduced price dispersion among the market 

(Jensen, 2007). In Niger in 2013, information support through 

mobile phone to smallholder farmers reduced farm-gate price 

dispersion (Aker and Fafchamps, 2014). Moreover, it reduced 

farmer’s search costs to find the market and intermediate trader to 

sell. They became relatively more rational members of local market 

economy to choose which markets or traders to sell agricultural 

outcomes (Tack and Aker, 2014). 

The contribution of market information and farming 

information to smallholder farmers dwelling in rural area affects 

high as they are vulnerable to a lack of information, remaining higher 
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farm-gate price and sales price of their agricultural outcomes. In 

Uganda, extension service team installed FM radio to distribute 

market price, especially selling price. This helped farmers increase 

their farm-gate price of maize (Svensson and Yanagizawa, 2009). 

The effect of price information is found in Central India in 2009. 

Farmers obtained price information of soybean, which is their main 

production crop, through community kiosk. They chose which day 

to sell soybeans depending on market sales price and gained higher 

farm income (Goyal, 2010). 

In another India case, providing weather information and price 

information increased their crop quality grading and other 

information accessibility but not significantly increased in 

agricultural outcomes (Fafchamps and Minten, 2012; Svensson and 

Yanagizawa, 2009; Goyal, 2010). Furthermore, farming information 

through voice-based agricultural extension system, farmers’ 

investment in input uses increased and yield of some crops were 

more effective. An experiment was conducted in Kenya by using 

ICT-based market information distribution. Those who had lower 

market accessibility gained relatively more income compared to 

before. Moreover, their input costs increased in seed, fertilizer, and 

manure and decreased in hired labor cost (Oguto and Okello, 2014). 

In case of Cambodia, sales price information enhanced sales profit 

of rice production farmers. In addition, the study estimated impact 
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of number of information source on incomes and indicated positively 

significant effect on income from rice production (Shimamoto and 

Gummert, 2015). 

Aker and Ksoll (2015) analyzed impact of education of 

obtaining farming and market information by using mobile phone. 

Those who were instructed started to cultivate diverse kinds of crops 

compared to those who are not. Moreover, the estimated effect 

among women showed higher than men. However, some studies 

worried that it is difficult to estimate genuine impact of information 

treatment accurately because it is unpredictable to see when those 

who treated use updated information (Aker and Mbiti, 2010). Also, 

research team found out that people who obtained information often 

got confused when they learn that information and mixed up their 

past memories. 

The literatures mentioned above prove genuine impact of 

diverse types of information through different projects and field 

experiments conducted in Asia, Africa and South America 

continents. Each study used various econometric approaches in order 

to find better and distinguishable impact with unbiased 

characteristics of households and revised estimates of endogenous 

problems. However, one of the most crucial factors to consider is 

original information usage by local people prior to initiation of 

projects and field experiments. Although one may find that there are 
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no typical information of farming or market price are distributed 

among target villages, people dwelling in those would find already 

their own ways of obtaining information they need. Table 1 shows a 

summary of micro-studies on consideration of local information 

usage of target areas prior to field experiment. Svensson and 

Yanagizawa (2009), Goyal (2010), Kirui et al (2013), Aker and 

Fafchamps (2014), and Shimamoto, Yamada and Gummert (2015) 

do explain simple status of information uses in their target places. 

However, there are none available of analysis of baseline survey of 

local information uses before the project starts. This study finds 

types of information that the villagers use from baseline survey and 

discover impact of information as causal links from information uses 

to rice income and rice production quantity. Proportion of 

information usage is low and quality and accuracy of each 

information cannot be guaranteed as high and accurate, however, 

still people find their own ways of survival and differentiating ways 

of profit improvement. Aker and Ksoll (2015), Fafchamps and 

Minten (2012), and Lee and Bellemare (2012) have not stated any 

analysis and report of baseline survey of local information status and 

uses by local households. Without baseline survey on original 

information uses by local people, the estimates of providing any 

information through projects must be biased and are difficult to 

calculate real impact of information, though analysts use any types 
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of econometric methods such as any kinds of propensity matching 

score techniques, two stage least squares, instrumental variables, 

matching frontier, and others. 

Based on the flows of information impact and necessity of 

analyzing original information spread in the target villages, this 

study focuses on impact and causal links of segmented types of 

information that 295 villagers in Lao PDR have used from January 

2017 to January 2018. Based on field survey result, it evaluates and 

estimates each types of information that villagers search and apply 

by themselves without external assistance affected on rice income 

and rice production quantity.  
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2.2 Hypothesis of Study 

Distinct literatures have emphasized positive and significant effects 

of each type of information not only on farm-income from their 

crops but also on crop quantity produced. First, farming information 

including weather forecasting, cropping technique, input uses 

increases agricultural production quantity and productivity at the 

same time. (Aker and Fafchamps, 2014) The effects become 

maximized for people under poverty line dwelling in rural and 

mountainous area farmers (Kassie, Shiferaw, and Muricho, 2011). 

Second, marketing information which covers market sales price, 

intermediate trader visits and price of other crop varieties contributes 

to improvement of farm income. Distribution and adoption of those 

information influence positively significant to more income gains 

compared to before as farmers have stable paths of better revenue 

back and stronger bargaining power with dealers (Svensson and 

Yanagizawa, 2009; Goyal, 2010; Kirui et al, 2013; Aker and 

Fafchamps, 2014; Shimamoto, Yamada and Gummert, 2015).  

Based on effects of agricultural information from literatures, 

Figure 1 is designed to present hypothesis of this study. This depicts 

a conceptual framework of five types of existing information and 

agricultural outcomes by the data collected on January, 2018 in Lao 

PDR. A survey on information accessibility and uses by local 
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Laotians was conducted and following results of the baseline survey 

on information accessibility module are categorized in Figure 1. 

Weather, farming technique, input information are subcategories of 

production information as they are connected to crop production 

procedure. Furthermore, marketing information is composed of 

intermediate trader and crop sales price information linking to sales 

procedure. Although this study cannot explain panel data of 

information impact on research area, the results of analysis figures 

out which types of preexistence of information within two villages 

of Lao PDR bring causal effects and links with their agricultural 

outcomes, including rice quantity and rice income by wet and dry 

seasons. Focusing on analysis of existing information among 

villagers is an idea which has not studied yet by prior researches. 

Therefore, this study aims to investigate the impact and causal links 

of existing information to rice income and quantity by season.  
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Table 1. Summary of micro-studies on examining preexistence of local information prior to field experiment 

Study Country Information Crop 

Based on baseline survey Effects on 

Description of pre-

existing information 

Analysis of pre-existing 

Information uses 
Income Production 

Svensson and 

Yanagizawa (2009) 
Uganda Market price Maize 

Little idea of market 

price 
N.A. Positive N.A. 

Goyal  

(2010) 
India Wholesale price Soy Market price dispersion N.A. Positive Positive 

Aker and  

Ksoll (2015) 
Niger 

Mobile phone 

instruction 

Millet, Peanut, 

Sorghum 
N.A. N.A. Positive Positive 

Fafchamps and 

Minten (2012) 
India 

weather forecast, 

crop advisory tips,  

commodity news 

Tomato, onion 

wheat, soya 
N.A. N.A. Positive Positive 

Shimamoto and 

Yamada (2015) 
Cambodia Market sales price Rice 

Weak financial 

management 
N.A. Positive N.A. 

Kirui  

et al (2013) 
Kenya Money transfer - 

Poor banking 

information 
N.A. Positive N.A. 

Lee and  

Bellemare (2012) 

The 

Philippines 
Agricultural price Onion N.A. N.A. Positive Positive 

Aker and 

Fafchamps (2014) 
Niger Mobile phone coverage Cowpea Market price dispersion N.A. Positive N.A. 
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Figure 1. Five Types of Information and Agricultural Outcomes 

: A Conceptual Framework 
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3. Data and Procedure 

 

3.1 Data Collection 

The data was collected by Center for International Agricultural 

Development (CIAD) from Seoul National University on January 

and February of 2018. Original total number of surveyed households 

was 314, however, 19 household data among the total households 

was removed due to data consistency through data cleaning process. 

Thus, analyzed number of household data in this study is 295 

households from two villages; Paklung village, Pakkayong village.  

Among 295 households, 108 household data was surveyed in 

Paklung village which is located in Chomplet district, Luang 

Prabang city. It is about 20 km to Southwest direction from center of 

Luang Prabang city. Total number of households in Paklung village 

is 127. During survey period, 9 households were out of the village 

and the other 9 households did not participate in the survey, thereby 

data of 108 households were collected. This field survey was 

conducted with local professionals and enumerators from Faculty of 

Agriculture and Forestry, Souphanouvong University (SU) in Luang 

Prabang city. Furthermore, data of 187 households were collected 

from Pakkayong village, cooperating with ASEAN Division and 
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Consular and Territorial Division from Department of Foreign 

Affairs, Vientiane Provincial Administration Office, and 

enumerators from Faculty of Law and Politics from National 

University of Laos (NUOL). It is called ‘Pakkayong village’ located 

in Viengkham district of Vientiane province. It is about 38 km to 

Northeast from center of Vientiane capital. Total number of 

households in Pakkayong village is 616. It is relatively large number 

of households compared to ordinary size of the village in Lao PDR. 

According to local government staff of Vientiane Provincial 

Administrative office, in 2014 two adjacent villages of Pakkayoung 

village were merged due to re-adjustment of administrative district 

area. We randomly chose unit numbers of village which indicate one 

category of a house address and are bound to 10-15 household in 

general into one unit. Thus, we randomly picked 16 units within 

Pakkayong village among 46 units by using random selection 

function of MS Excel. 

A questionnaire was composed of eight modules; household 

demographics, crop production and sales, land and crop damage, 

input expenditure, livestock income and non-farm income, 

information accessibility and mobile phone usage, asset, household 

expenditure. The data of survey outcomes indicate detailed data on 
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crop production and sales, types of incomes, farming and market 

information types, household expenditure for living, and source of 

information based on wet season, dry season, and annual level. 

During data collection from villagers, we found some difficulties to 

get accurate and appropriate responses by early wet, wet and dry 

seasons. In general, from April to June it is classified into early wet 

season. From late June to middle of October, it is called wet season 

and dry season ranges from late October to early April. Therefore, 

for the following analysis, the period of seasons is simplified as wet 

season and dry season.  
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Figure 2. Map of Field Survey Research area in Lao PDR 

 
Source: The U.S. Central Intelligence Agency. 

Note: The marked areas are Paklung village and Pakkayong village. 
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3.2 Econometric Approach 

We started analysis of impact of information accessibility on rice 

income and rice production quantity of smallholder farmers from 

two villages with comparisons of means across production 

information (weather information, input information, farming 

technique information) and marketing information (intermediate 

trader information, crop sales price information) by users and non-

users households based on wet, and dry season. We focus on these 

aspects of income types and productivity in order to estimate which 

types of information should be distributed for farm income 

improvement and better efficiency of farming productivity. First, we 

use OLS regression of estimate linear regression models of the 

following type. 

 

𝑙𝑛𝑌𝑖𝑣 =  𝛼0 + 𝛼1𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖𝑣 + 𝑿′𝑖𝑣𝛾 + 𝜇𝑣 + 𝜖𝑖𝑣         (1)  

 

Where 𝑙𝑛𝑌𝑖𝑣  is the natural log of rice income and rice 

production quantity in household i in village v, 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖𝑣 is 

a dummy variable whether a household i in a village v use 

production (weather information, farming technique information, 

input information) or marketing information (intermediate trader 
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information, crop sales price information) or not, 𝑿′𝑖𝑣 is a vector of 

explanatory variables of farm and farmer characteristics such as non-

farm activity, farm land size, irrigated land share, distance to market, 

other crop production quantity, input cost, self-consumption share, 

age of head, sex of head, number of labor, years in agriculture, 

education level, 𝜇𝑣  is village fixed effect between Pakkayoung 

village and Paklung village, 𝜖𝑖𝑣  is error term of unobservable 

households’ characteristics. Village fixed effects is applied to 

consider different characteristics among two villages.  

However, the information variable (𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖𝑣) is likely 

to have endogenous to rice income and rice production quantity. 

Those who adopt or use different types of information have higher 

amount of rice outcome or income from selling more rice thanks to 

his or her information accessibility. On the other hand, those who 

earn more money or harvest more rice have more chances to use 

different types of information as he or she needs to maintain and 

increase their financial and material outcomes. Therefore, estimates 

of Ordinary Least Squares (OLS) do suffer from simultaneous 

causality bias. In order to overcome the simultaneous causality bias, 

an instrumental variable estimator is applied, using Two Stage Least 

Squares (2SLS). The first stage is as following equations (2) 
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𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖𝑣 = 𝛽0 +  ∑ 𝛽1𝐴𝑘𝑖𝑣

8

𝑘=1

+ 𝑿′𝑖𝑣𝛾 + 𝜇𝑣 + 𝜎𝑖𝑣       (2)  

 

Where 𝐴𝑘𝑖𝑣 is eight sources of information acquisition used as 

an instrumental variable such as acquaintance within a village, 

outside of village, village leader, local supermarket, intermediate 

trader, mobile phone, TV channel, radio, and local government staff. 

For validity of 𝐴𝑘𝑖𝑣 , two conditions of the instrumental variable 

must be satisfied. The instrument variable (A) should explain the 

variance of 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖𝑣 and be independent of the variance of 

𝑙𝑛𝑌𝑖𝑣 in the equation (1). As literatures of Besley (1995), Brasselle 

et al. (2002), and Markussen (2008) that prove statistically 

significance of their instrumental variables with satisfying two 

conditions mentioned above, we use the source of information 

acquisition as an instrument variable since the source of information 

acquisition is correlated with information uses and uncorrelated with 

the rice income and rice production quantity. Brasselle et al. (2002), 

and Markussen (2008) used modes of land acquisition when they 

find impact of treatment variables, therefore, the source of 

acquisition of research study is proved to be significant as an 
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instrumental variable. 

When dealing with endogenous dummy variables, it is essential 

to avoid falling into “forbidden regression”. It means that replacing 

a nonlinear function of an endogenous variable with the same 

nonlinear function of fitted values from a first-stage estimation 

(Wooldridge, 2010). Therefore, Angrist (2013) suggest that we 

should plug in the fitted values of 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛𝑖𝑣  derived from 

equation (2) into the equation (1):  

 

𝑙𝑛𝑌𝑖𝑣 = 𝛼0 +  𝛽1𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛̂
𝑖𝑣 + 𝑿′𝑖𝑣𝛾 + 𝜇𝑣 + 𝜖𝑖𝑣            (3)  

 

Equation (3) is second stage of Two Stage Least Squares 

(2SLS). Through this technique, the potential simultaneous causality 

bias between dependent variables (rice income and rice production 

quantity) and the source of information acquisition. Moreover, 

forbidden regression can be avoided from dummy endogenous 

variable.  

Third, we apply Propensity Score Matching (PSM) and 

estimate an Average Treatment Effect on the Treated (ATET). We 

estimate the propensity score (PS), the probability of using two types 

information respectively, using a probit model with the following 

independent variables: farmer-specific variable (age of household 
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head, gender of household head, number of labor within a family, 

education level of household head); farm-specific variable (farmland 

size, irrigated land share, distance to local markets, non-farm work, 

rice production quantity, input cost for farming). Among various 

kinds of Propensity Score Matching techniques, Nearest 

Neighboring matching is used with two observation of matchings. 

The reason why radius matching and kernel matching were not used 

is that it is not comparing the ATET of each PSM technique but to 

compare the estimates with the results from 2SLS. We calculated 

two other PSM methods but the range of ATET from three 

techniques were similar with level of confidence although there were 

some different coefficient. 

After matching, the ATET (average treatment of the effect on 

the treated) is measured as the average of the outcome differences 

between information user group and non-user group in two types of 

information respectively; production information, marketing 

information. 

 

PS = p(𝐼𝑛𝑓𝑖|𝑋𝑖) = 𝑝(𝑋𝑖)                                (4) 

 

ATET = E{E[𝑌𝑖|𝑝(𝑋𝑖); 𝐼𝑛𝑓𝑖 = 1] −  E[𝑌𝑖|𝑝(𝑋𝑖); 𝐼𝑛𝑓𝑖 = 0]|𝐼𝑛𝑓𝑖 = 1}   (5) 
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With results of ATET, estimates of farming information and 

market information from each 2SLS regression results are compared 

in Table 7, Table 8 and Table 9. Therefore, the ATET estimates of 

SM indicate relatively unbiased characteristics of households, 

whereas the results of 2SLS solve endogeneity problems of the 

research question of this study. 

  



35 

 

3.3 Variables and Descriptive Statistics 

Main difference between Paklung village and Pakkayong village is 

the installation of irrigation and availability of water supply to 

villagers’ farm land. In order to understand characteristics of 

villagers and features of villages thoroughly, it is necessary to look 

through Table 2, which presents mean statistics of Paklung village, 

Pakkayong village and full sample of the villages. 

For household demographics, eleven basic characteristics of 

households are elaborated. Except for age of household head, the rest 

of ten demographics shows significant differences between Paklung 

village and Pakkayong village. Apparently the mean estimates of 

each village do not show large gaps but considering variation of the 

variables distance to market from the house show definite t-value. 

However, education level of household heads in Paklung village is 

slightly higher than that of household heads in Pakkayong village. 

4.77 and 4.15 from education level of household heads mean that 

they received one to four years of secondary school education, but 

household heads in Paklung have some years more than those in 

Pakkayong. A variable of distance to market from the house in 

Paklung village is 18 km with zero standard deviation. In order for 

them to reach local market around center of Luang Prabang city, they 
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need to cross Mekong river, however, the bridge has not constructed 

yet, eventually making them take the boats from the village to the 

market. Otherwise, it takes twice longer minutes by ant types of 

vehicle due to poor road condition. Thus, an estimate of distance to 

local market is the same as 18 km for all villagers.  

Moreover, the number of labor participating in farming is one 

of the household demographic variables to study in. During rainy 

season, number of farming labor is 2.17 for full sample while the 

estimates of Paklung village and Pakkayong village are 1.53 and 

2.55 respectively. 46.29 percent of Paklung villagers and 60.94 

percent of Pakkayong villagers involve in rice production. Due to 

this proportion of rice production participation, the number of labor 

in Pakkayong is slightly higher than that of in Paklung village. On 

the other hand, labors in dry season show significant number gap 

working in farming among the villages. During dry season, it is 1.34 

in Paklung village where the irrigation facilitation is relatively well-

equipped compared to Pakkayong village. Thus, it is only 0.56 even 

less than one in Pakkayong village. Only 8.92 percent of Pakkayong 

villagers participate in rice farming while the other is almost 37 

percent.  

For crop production, the proportion of crop farming is different 
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by season. Main types of the crop are classified into 7 during wet 

season; rice, maize, rubber, banana, papaya, local vegetable, other 

fruits. More proportion of Pakkayong villagers involves in rice 

production than that of Paklung village, 60.94 percent and 46.29 

percent respectively. The second most produced crop is the local 

vegetable of which are consumed by themselves, reaching around 21 

to 25 percent, according to villagers’ interviews. The distinguishable 

feature among them is fruit production. Paklung villagers produce 

higher proportion of banana, papaya, and other fruits compared to 

Pakkayong villagers, 13.88 percent, 3.7 percent, 2.78 percent 

respectively.  

Moreover, during dry season, the rate of vegetable production 

increases drastically high compared to wet season as the water 

supply is critical for rice farming, leading them to concentrate in 

local vegetable production more. Thanks to relatively well prepared 

irrigation in Paklung village, it enables 36 percent of Paklung village 

households to engage in rice production while less than 15 

households are able to work in rice farming in Pakkayong village. In 

addition, bean production is included during dry season. This is 

partially sold and partially self-consumed by the cultivating 

households, yet the ratios of bean production households are only 



38 

 

4.45 and 5.35 respectively. In terms of self-consumption rates of rice, 

Pakkayong village indicate absolute high proportion compared to 

Paklung village with 67 percent in rainy season and 64 percent in 

dry season. However, in Pakkayong village it is only 30.5 percent in 

wet season and 44.7 percent in dry season.  

For land and natural disaster experience, there are significant 

difference of farm land between two villages though t-test. However, 

their size is around one hectare of farm land. It can be concluded that 

the villages from the two are smallholder farmers when we consider 

there exist only 13 households among 295 whose farmland are larger 

than two hectare. Furthermore, the size of irrigated land is 

significantly different with 0.65 hectare in Paklung village and 0.35 

hectare in Pakkayong village. The standard deviation of size of 

irrigated land of Pakkayong village is 0.65, meaning that the 

variation is high and zero share of the irrigated land is high. 

Main causes of crop damage are diverse according to the field 

survey. For Pakkayong village, too much rain causes crop damage 

of their farming. Over 60 percent of households work in rice 

production. From interviews of villagers, as the village is located 

right next to Nam Ngum river which is the second longest river after 

Mekong river in Lao PDR, when it rains too much, the water does 
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not go out easily due to poor drainage of the plots and flood from 

Nam Ngum river. Moreover, Paklung village suffers from wild 

animal because it is located in mountainous area. In general, 

northern part of Lao PDR consists of mountainous and sloping areas. 

Paklung village is also one of them. Thus, wild animals often appear 

in their farms and eat up the matured crop and fruit.  
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Table 2. Mean Statistics of the Full Sample by Villages 

Variables 
Paklung 

(N = 108) 

Pakkayong 

(N = 187) 
Full Sample 

(N = 295) 

T-test 
(t-value) 

Household demographics     

Age of head 

(Years) 

51.5 

(11.79) 

52.82 

(13.88) 

52.3 

(13.14) 
-0.82 

Sex of head 

(Male=1) 

0.90 

(0.29) 

0.75 

(0.43) 

0.81 

(0.39) 
3.28*** 

Agricultural experience 

of head (Years) 

20.68 

(14.65) 

25.65 

(15.06) 

23.80 

(15.08) 
-2.74*** 

Education of head 

(Dummy) 

0.97 

(0.16) 

0.91 

(0.28) 

0.93 

(0.25) 
2.10** 

Education level of head 

(Constant) 

4.77 

(1.86) 

4.15 

(2.39) 

4.38 

(2.22) 
2.32** 

Number of household 

members (Constant) 

4.36 

(1.34) 

4.87 

(1.67) 

4.68 

(1.58) 
-2.67*** 

Number of members in 

agriculture (Wet season) 

1.53 

(1.21) 

2.55 

(1.63) 

2.17 

(1.56) 
-5.63*** 

Number of members in 

agriculture (Dry season) 

1.34 

(1.09) 

0.56 

(1.31) 

0.84 

(1.29) 
5.21*** 

Distance to market from 

house (km) 

18.00 

(0.00) 

2.04 

(2.00) 

7.88 

(7.86) 
82.6*** 

Time to local market on 

foot (Minute) 

46.66 

(9.84) 

31.46 

(25.28) 

32.43 

(24.85) 
2.06** 

Time to local market on 

vehicle (Minute) 

33.05 

(11.20) 

8.93 

(8.03) 

17.55 

(14.83) 
21.2*** 

Crop production  

(Wet season) 
    

Rice  

(%) 
46.29 60.94 56.30  

Maize 

(%) 
6.48 6.86 6.70  

Rubber 

(%) 
0.00 0.40 1.40  

Banana 

(%) 
13.88 2.10 5.90  

Papaya 

(%) 
3.70 0.85 1.80  

Vegetable 

(%) 
26.85 21.88 23.5  

Other fruit 

(%) 
2.78 1.30 1.80  

Crop production      
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(Dry season) 

Rice 

(%) 
36.67 8.92 26.02  

Maize 

(%) 
3.33 14.28 7.53  

Rubber 

(%) 
0.00 1.78 0.68  

Bean 

(%) 
4.45 5.35 4.79  

Banana 

(%) 
5.56 3.57 4.80  

Papaya 

(%) 
2.22 0.00 1.37  

Vegetable 

(%) 
45.56 58.92 50.68  

Other fruit 

(%) 
1.11 5.36 2.73  

Self-consumption of rice  

(Wet season) 

30.50 

(36.32) 

67.19 

(39.21) 

53.76 

(42.02) 
-7.95*** 

Self-consumption of rice  

(Dry season) 

44.71 

(37.19) 

64.82 

(38.12) 

53.09 

(38.71) 
2.52** 

Land and natural 

disaster experienced 
    

Size of total land 

(Hectare) 

1.31 

(0.85) 

1.17 

(1.15) 

1.15 

(1.05) 
-0.32 

Size of total farm land 

(Hectare) 

1.18 

(0.79) 

0.84 

(0.74) 

0.97 

(0.78) 
3.62*** 

Size of irrigated land 

(Hectare) 

0.65 

(0.53) 

0.35 

(0.65) 

0.56 

(0.58) 
2.94*** 

Experienced flood 

(Dummy) 

0.32 

(0.47) 

0.28 

(0.45) 

0.30 

(0.45) 
-1.02 

Experienced drought 

(Dummy) 

0.16 

(0.37) 

0.10 

(0.30) 

0.12 

(0.33) 
1.13 

Main cause of crop 

damage 
    

Crop damage by too 

much rain (%) 
11.76 45.67 33.85  

Crop damage by too little 

rain (%) 
2.94 12.60 9.23  

Crop damage by insects 

(%)  
7.35 1.57 3.59  

Crop damage by crop 

disease (%) 
19.12 17.32 17.95  

Crop damage by weeds 4.41 5.51 5.13  
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(%) 

Crop damage by flood 

(%) 
10.29 2.36 5.13  

Crop damage by wild 

animals (%) 
36.76 3.94 15.38  

Crop damage by poor 

soil quality (%) 
0.00 7.87 5.13  

Crop damage by shortage 

of seeds (%) 
0.00 0.00 0.00  

Crop damage by others 

(%) 
7.35 3.15 4.62  

Input uses for farming     

Organic fertilizer 

(Dummy) 

0.08 

(0.27) 

0.25 

(0.43) 

0.18 

(0.39) 
-3.58*** 

Chemical fertilizer 

(Dummy) 

0.17 

(0.38) 

0.67 

(0.47) 

0.48 

(0.50) 
-9.20*** 

Pesticide 

(Dummy) 

0.14 

(0.35) 

0.26 

(0.44) 

0.22 

(0.41) 
-2.38** 

Herbicide 

(Dummy) 

0.05 

(0.23) 

0.26 

(0.44) 

0.18 

(0.38) 
-4.51*** 

Traditional seed 

(Dummy) 

0.14 

(0.34) 

0.30 

(0.46) 

0.24 

(0.42) 
-3.19*** 

Hybrid seed 

(Dummy) 

0.05 

(0.33) 

0.20 

(0.40) 

0.14 

(0.38) 
-3.21*** 

Hired labor 

(Dummy) 

0.37 

(0.48) 

0.53 

(0.50) 

0.47 

(0.50) 
-2.60*** 

Mechanic rent fee 

(Dummy) 

0.25 

(0.43) 

0.32 

(0.46) 

0.29 

(0.45) 
-1.27 

Types of nonfarm income     

Non-farm participation 

(Dummy) 

0.83 

(0.37) 

0.82 

(0.38) 

0.82 

(0.37) 
0.21 

Remittance 

(Dummy) 

0.13 

(0.34) 

0.20 

(0.40 

0.17 

(0.38) 
-1.59 

Interest from lending 

(Dummy) 

0.03 

(0.16) 

0.05 

(0.21) 

0.04 

(0.19) 
-0.85 

Wage employment 

(Dummy) 

0.47 

(0.50) 

0.37 

(0.48) 

0.41 

(0.49) 
1.55 

Loans from bank 

(Dummy) 

0.02 

(0.13) 

0.04 

(0.20) 

0.03 

(0.18) 
-1.10 

Self-employment 

(Dummy) 

0.25 

(0.44) 

0.31 

(0.46) 

0.29 

(0.45) 
-0.92 

Working in other 

people’s farm (Dummy) 

0.04 

(0.18) 

0.11 

(0.31) 

0.08 

(0.27) 
-2.24** 

Other work 0.06 0.07 0.06 -0.15 
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(Dummy) (0.24) (0.25) (0.25) 

Asset     

Car  

(Dummy) 

0.12 

(0.32) 

0.23 

(0.42) 

0.19 

(0.39) 
-2.41** 

Motorbike 

(Dummy) 

0.86 

(0.33) 

0.96 

(0.19) 

0.92 

(0.25) 
-3.01*** 

Tractor 

(Dummy) 

0.14 

(0.34) 

0.44 

(0.49) 

0.33 

(0.47) 
-5.60*** 

Mobile phone with  

internet (Dummy) 

0.42 

(0.49) 

0.44 

(0.49) 

0.43 

(0.49) 
-0.33 

Mobile phone without  

internet (Dummy) 

0.84 

(0.36) 

0.86 

(0.34) 

0.85 

(0.35) 
-0.57 

Telephone 

(Dummy) 

0.72 

(0.44) 

0.41 

(0.49) 

0.53 

(0.49) 
5.34*** 

Radio 

(Dummy) 

0.17 

(0.37) 

0.27 

(0.44) 

0.24 

(0.42) 
-2.08** 

Electricity connection 

(Dummy) 

0.96 

(0.19) 

0.99 

(0.07) 

0.98 

(0.13) 
-2.07 

Internet connection 

(Dummy) 

0.32 

(0.47) 

0.34 

(0.47) 

0.34 

(0.47) 
-0.35 

Boat 

(Dummy) 

0.57 

(0.49) 

0.16 

(0.36) 

0.30 

(0.46) 
8.00*** 

Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Education level: 1 = 1~2 years in elementary school, 2 = 3~4 years in elementary school, 3 = 5~6years 
in primary school, 4 = 1 or 2 years in secondary school, 5 = 3~4 years in secondary school, 6 = 1or2 years 

in high school, 7=3years in high school, 8=university or more education 

 

Table 3 shows descriptive statistics of the variables that are 

used in analysis of this study. Some rows are corresponded with 

contents of Table 1, but it has ranges of the estimates. First of all, we 

should focus on livestock income and non-farm income used in the 

analysis. As dependent variables of the study is rice income and rice 

production quantity, it is essential to understand the causal relations 

of the rice income with livestock income and non-farm income. 

Livestock income is sum of incomes from chicken, duck, eggs from 
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chicken and duck, cattle and buffalo, goat and swine. In Paklung 

village, livestock incomes during wet and dry season are only about 

USD 41 and USD 51 respectively. However, in Pakkayong village, 

the estimates are much higher than those of Paklung; USD 165.24, 

USD 204.10. To understand gaps of the livestock incomes between 

two villages, it is important to look through rice income of two 

villages. Households with rice production in Paklung village gain 

USD 234 and USD 271 from wet and dry seasons respectively 

whereas those in Pakkayong obtain USD 131 and USD 76 from each 

season. Due to a lack of irrigation in Pakkayong village, only 8.92 

percent of households are able to participate in rice production in dry 

season. For their survival they fill the household budget from 

livestock rather than investing in crop farming more.  

Rice production quantity in both of villages do not show large 

difference apparently, however, the observation of rice production 

participation are different. During rainy season, 46 percent of 

Paklung village households cultivates rice whereas 61 percent of 

Pakkayong village households involves in rice farming, resulting in 

2040.61 kg and 1924.04 kg respectively. Furthermore, during dry 

season, 36.67 of Paklung village housholds and only 8.92 percent of 

Pakkayong village households engage in rice production. 1902.27 
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kg is an average rice quantity of those of Paklung village in rice 

production and 1487.50 is an average rice quantity of those in 

Pakkayong village.  

However, input uses among the households indicate somewhat 

different and unpredictable patterns. According to Table 1, there are 

proportion of input type uses; organic fertilizer, chemical fertilizer, 

pesticide, herbicide, traditional seed, hybrid seed, hired labor, 

mechanic rent fee. All categories of input types in Pakkayong village 

are higher than those in Paklung village. Except for mechanic rent 

fee, results of t-test reject the hypothesis that gaps of input types uses 

do not exist between two villages. Moreover, in regard of asset, 

possession of boats in Paklung village is significantly high as the 

villagers need to take boats to commute to the work or local market 

for their market activities.  

For communication means, only rate of telephone in Paklung 

village is high but the rest including mobile phones with and without 

internet, radio and internet connection is high in Pakkayong village. 

Although the total annual income of Pakkayong village is lower than 

that of Paklung village, the accessibilities of relatively modernized 

or advanced means and tools are highly and frequently used and 

possessed in Pakkayong village thanks to accessibility of Vientiane 
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Capital, which is the largest and most developed city in Lao PDR. 

The following Table 4 indicate summary statistics of information 

uses of two villages households where they obtained those types of 

information by their own for their survivals. 
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Table 3. Descriptive Statistics of the variables in analysis by Villages 

 Paklung 

(N = 108) 

Pakkayong 

(N = 187) 

Full sample 

(N = 295) 
 Mean SD Min Max Mean SD Min Max Mean SD Min Max 

Farm Characteristics             

Farm land 

(Hectare) 
1.18 0.79 0.10 4 0.84 0.74 .036 6.012 0.97 0.78 0.036 6.012 

Irrigated land share 

(%) 
0.50 0.44 0.001 1 0.05 0.22 0.01 1 0.22 0.38 0.001 1 

Distance to market 

(km) 
18.00 0.00 18.00 18.00 2.04 2.00 0.02 8 7.88 7.86 0.02 18 

Wet season input cost 

(USD) 
90.84 136.64 0.00 492.41 101.21 136.58 0.00 738.85 97.42 136.46 0 738.85 

Dry season input cost 

(USD) 
83.17 142.63 0.00 616.32 80.63 90.91 0.00 608.32 81.56 112.40 0 616.32 

HH characteristics             

Wet season livestock 

income (USD) 
41.02 107.61 0.00 646.34 165.24 319.48 0.00 2001.09 119.76 269.04 0 2001.09 

Dry season livestock 

income (USD) 
51.01 125.74 0.00 731.70 204.10 454.85 0.00 3707.31 148.05 376.96 0 3707.31 

Wet season nonfarm 

income (USD) 
1,214.51 2,166.03 0.00 16,402.44 803.36 1,059.80 0.00 7,317.07 953.88 1,567.63 0 16,402.44 

Dry season nonfarm 

income (USD) 
1,268.77 2,128.43 0.00 16,402.44 969.36 1,220.55 0.00 7,317.07 1,078.98 1,616.21 0 16,402.44 

Non-farm activity 

(dummy) 
0.83 0.37 0. 1 0.82 0.38 0 1 .82 .37 0 1 

Self-consumption (%) 

(wet season) 
0.30 0.36 0 1.00 0.67 0.39 0 1 .53 .42 0 1 

Self-consumption (%) 

(dry season) 
0.26 0.35 0 1 0.15 0.33 0 1 0.19 0.34 0 1 
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Age of Head 

(years) 
51.50 11.78 24 89 52.82 13.88 28 89 52.33 13.14 24 89 

Sex of head 

(dummy) 
0.90 0.29 0 1 0.75 0.43 0 1 0.81 0.39 0 1 

Number of labor 

(wet season) 
1.53 1.21 0 4 2.55 1.63 0 9 2.17 1.56 0 9 

Number of labor 

(dry season) 
1.34 1.09 0 4 0.56 1.31 0 9 0.84 1.29 0 9 

Years in agriculture 

(year) 
20.68 14.65 1 70 25.65 15.06 1 85 23.80 15.08 1 85 

Education level 

(level) 
4.77 1.85 0 8 4.15 2.39 0 8 4.38 2.22 0 8 

Dependent variables             

Wet season rice 

production (kg) 
2040.61 1190.50 100 5000 1924.04 1229.42 100 6000 1954.10 1217.44 100 6000 

Dry season rice 

production (kg) 
1902.27 976.12 100 4000 1487.50 1258.55 200 3000 1857.43 997.99 100 4000 

Wet season rice 

Income(USD) 
369.73 363.79 3.69 1699.36 289.64 277.04 2.46 1231.42 316.06 308.77 2.46 1699.36 

Dry season rice 

Income(USD) 
377.63 258.25 13.54 985.13 184.71 106.64 61.57 246.28 356.19 252.36 13.54 985.13 

Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Education level: 1 = 1~2 years in elementary school, 2 = 3~4 years in elementary school, 3 = 5~6years in primary school, 4 = 1 or 2 years in secondary school, 5 = 3~4 years in secondary 

school, 6 = 1or2 years in high school, 7=3years in high school, 8=university or more education  
2. Unit is Lao Kip as of 15 January 2018, USD 1 was equivalent to 8120.70 Lao Kip 
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3.4 Information Composition 

Information uses in this study are classified into five categories 

based on survey questionnaire; weather information, farming 

technique information, input information, intermediate trader 

information, crop sales price information. The first three types of 

information that are weather, farming technique and input 

information combined to production information as they are related 

to production process of the crop. Moreover, the rest of the two, 

which are intermediate trader and crop sales price information are 

connected to sales procedure, thus they are named as marketing 

information. According to survey questionnaire, respondents were 

asked to choose from first to third priorities of information they have 

used for last 12 months for farming and selling their outcomes. 

Production information in Figure 3 is composed of weather, 

farming technique and input information. Among weather 

information, respondents answered whether they check natural 

disaster, weather alarming and weather forecasting elements for their 

crop production. For farming technique information, if they received 

crop farming technique information from others or assistance from 

local government or others, this category is filled out as farming 

technique information users. In addition, if farmers checked input 
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application timing or methods and price of input types by themselves 

or from others, we conclude that those are input information users.  

Marketing information in Figure 4 indicates how intermediate 

trader information and crop sales price information are made of 

based on field survey. Intermediate trader information is composed 

of those who had considered wholesale or retail dealer visit to their 

houses or farmland and had possessed the number of trader contact 

number. At last, when farmers had reflected crop market price and 

had struggled for sales price comparison with dealers, they are the 

ones who had used crop sales price information in the following 

analysis.  

Table 4 shows descriptive statistics of types of information uses. 

During wet season of full sample, most of information types reach 

15~20 percent of uses. On the other hand, only 5~9 percent of 

information uses by villagers during dry season. Main cause of gaps 

between wet and dry season is differences of the environment and 

capability of farming. Rainy season is suitable for rice growing but 

without irrigation it is almost impossible to grow rice in dry season. 

Those households who are able to carry the water from river or 

reservoir tend to acquire necessary information for rice farming. 

While looking into each village, Paklung village located in near 
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Luang Prabang city has low information adoption in both seasons. 

Especially, utilization rate of intermediate trader information in both 

seasons are 3 percent and 7 percent respectively. 

Moreover, information uses during dry season is much higher 

than that of Pakkayong village. Irrigation system is not well prepared 

in Pakkayong village, thus villagers do not need to get such 

information for farming as they cannot handle how to supply water 

and make better condition for rice farming.  

During dry season in Pakkayong village, 2-4 percent of 

information uses are performed by villagers. They are the one who 

can supply water for rice farming during arable period. When we 

look at the rate in wet season of Pakkayong village, their proportion 

of utilizing information is much higher than that of Paklung village. 

It ranges from 21~39 percent by types of information. Input 

information uses reaches up to 39 percent while the lowest rate is 21 

percent in crop sales price and farming technique information 

respectively.  

Therefore, behavior of obtaining information in Pakkayong 

village is more active than people in Paklung village. In Table 1, 

non-farm income in Paklung village is higher than that of Pakkayong 

village by USD 1,244 and USD 811 respectively. It means that 
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Paklung villagers are more likely to manage their finance not from 

farming relatively but from non-farm, while Pakkayong villagers 

tend to rely relatively more on agricultural activities than Paklung 

villagers. 
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Figure 3. Composition of Production Information 

 

 

 

  

 

 

 

1. Weather information

Natural 
disaster

Weather 
alarming

Weather 
forecasting

2. Farming technique information

Crop farming 
technique

Local government 
assistance

3. Input information

Input application 
timing & method

Input price



54 

 

 

Figure 4. Composition of Marketing Information 
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Table 4. Descriptive statistics of types of information uses in villages by season 

 

 
Weather 

information 

Farming technique 

information 

Input 

information 

Intermediate trader 

information 

Crop sales price 

information 

 Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry 

Full sample 

(N = 295) 

0.20 

(0.40) 

0.05 

(0.22) 

0.22 

(0.41) 

0.08 

(0.27) 

0.27 

(0.44) 

0.05 

(0.21) 

0.16 

(0.36) 

0.04 

(0.18) 

0.20 

(0.40) 

0.06 

(0.23) 

Paklung 

(N = 108) 

0.11 

(0.31) 

0.12 

(0.32) 

0.24 

(0.42) 

0.20 

(0.40) 

0.09 

(0.29) 

0.09 

(0.28) 

0.03 

(0.18) 

0.07 

(0.26) 

0.18 

(0.39) 

0.14 

(0.35) 

Pakkayong 

(N = 187) 

0.26 

(0.44) 

0.02 

(0.12) 

0.21 

(0.41) 

0.01 

(0.10) 

0.38 

(0.48) 

0.03 

(0.14) 

0.23 

(0.42) 

0.02 

(0.12) 

0.21 

(0.41) 

0.02 

(0.12) 

Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Figures in parentheses are standard deviations. 

 

 

 



56 

 

3.5 Comparison of Rice Income and Rice Production 

Quantity between Information-users and Non-users 

In Table 5 and 6, we present differences in means of rice income and 

rice production quantity by five types of information; weather 

information, farming technique information, input information, 

intermediate trader information, crop sales price information.  

The following tables are classified into wet and dry seasons. 

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

income and rice production quantity between information users and 

non-users, however, they may be used for helping understand the 

results of Two Stage Least Squares and Average Treatment Effect 

on the Treated (ATET) of Propensity Score Matching. 

Table 5 explains differences in means of rice income by five 

categories of information between information users and non-users. 

During wet season, households with no weather information gain 

more rice income ironically. Furthermore, groups of intermediate 

trader information and crop sales information have lower rice 

income compared to non-users of those information, though those 

two are directly linked to sales procedure. These facts prove that five 

types of information what the villagers insisted to use do not have 

high accuracy and quality of information. According to Svensson 
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and Yanagizawa (2009), some farmers without proper information 

dissemination service from governmental and non-governmental 

sectors suffer from a lack of information accuracy. Whether they use 

weather, farming technique, intermediate trader and crop price 

information or not, those do not make significantly different 

improvement of rice income. Unfortunately, only input information 

makes statistically meaningful income difference between users and 

non-users.  

On the other hand, estimates of dry season are totally different 

stories. All five kinds of information do make difference in terms of 

rice income. Although only 26 percent of full sample involves in rice 

farming with 5 percent of weather information use, 8 percent of 

farming technique use, 5 percent of input information use, 4 percent 

of intermediate trader information use, and 6 percent of crop sales 

price information use during dry season, their rice income is 

significantly different with non-users of each information use.  

In addition, in regard of rice production quantity, Table 6 

indicates differences in means of rice production quantity by five 

types of information between information users and non-users by 

season. Among five types of information, farming technique 

information and input information show statistically different 
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quantity during rainy season. When it comes to weather information 

in wet season, it is meaningless to reflect that information same as 

rice income. As rainy season is more suitable condition for rice 

farming than dry season, it does not affect meaningfully not only for 

rice production quantity but also rice income. Moreover, 

intermediate trader information and crop sales information within a 

range of marketing information do not motivate farmers to produce 

more.  

On the other hand, results of t-test in dry season explain high 

information sensitivity compared to those in wet season. According 

to Table 2, 36 percent of households in Paklung village work in rice 

farming while only 9 percent of those in Pakkayong cultivate rice 

during dry season. Also, 20 percent and 9 percent of Paklung village 

households use farming technique and input information 

respectively while only 1 percent and 3 percent of Pakkayong village 

adopt farming technique and input information respectively due to a 

lack of irrigation. It means that the number of observation in rice 

farming is definitely smaller during dry season than that of during 

wet season, thus the gaps of rice quantity among two categories 

become larger. Regardless of considering information quality in both 

of wet and dry season, those who take any information in dry season 
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have more quantity gains with significant level of confidence.  

Therefore, for project building and implementation regarding 

distribution of certain information in order to improve crop 

production and the followed crop income, it is crucial to look 

through what types of information applied to their livelihoods as 

these status would lead to relatively well-adapted behaviors of active 

usage of information, fast learners. 
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Table 5. Differences in means of rice income by five types of information b/w information users and non-users by season 

  Rice income 

  
Weather 

information 

Farming tech. 

information 

Input 

information 

Intermediate trader 

information 

Crop sales price 

information 

Wet season 

Users 
287.98 

(330.51) 

347.14 

(262.60) 

389.53 

(283.43) 

296.71 

(280.77) 

310.25 

(268.23) 

Non-users 
329.25 

(259.23) 

296.04 

(335.81) 

262.27 

(317.83) 

323.15 

(320.01) 

319.58 

(333.45) 

Mean difference -41.27 51.10 127.25 -26.44 -9.23 

t values -0.61 0.79 2.03 0.37 0.41 

       

Dry season 

Users 
303.77 

(272.16) 

297.69 

(255.06) 

266.60 

(254.50) 

280.54 

(193.56) 

274.28 

(232.36) 

Non-users 
93.16 

(107.05) 

72.92 

(90.12) 

105.58 

(200.94) 

114.20 

(202.99) 

97.42 

(105.96) 

Mean difference 210.61 224.77 161.02 166.33 176.86 

t values 4.17 3.54 2.71 3.11 3.85 
Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Figures in parentheses are standard deviations. 

2. Unit is Lao Kip as of 15 January 2018, USD 1 was equivalent to 8120.70 Lao Kip 

3. *** p < 0.01; ** p < 0.05; * p <0.1 
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Table 6. Differences in means of rice quantity by five types of information b/w information users and non-users by season 

  Rice production quantity 

  Weather 

information 

Farming tech. 

information 

Input 

information 

Intermediate trader 

information 

Crop sales price 

information 

Wet season 

Users 2,012.08 

(1,536.39) 

2,574.90 

(1,475.36) 

2,292.65 

(1,450.54) 

2,237.04 

(1,314.03) 

2,121.53 

(1,191.79) 

Non-users 2,121.21 

(1,221.13) 

1,826.04 

(1,166.44) 

1,929.40 

(1,209.05) 

2,035.18 

(1,332.56) 

2,069.86 

(1,389.55) 

Mean difference -109.13 748.86 363.25 201.85 51.67 

t values - 0.52 3.83*** 1.88* 0.91 0.24 

       

Dry season 

Users 2,866.87 

(1669.87) 

2,970.41 

(853.51) 

2,880 

(1,744.48) 

2,659.09 

(769.68) 

2,781.05 

(1,573.79) 

Non-users 377.23 

(1,028.42) 

288.33 

(1,728.28) 

395.53 

(1,049.70) 

432.83 

(1,152.92) 

2,781.05 

(1,008.61) 

Mean difference 2,489.64 2,682.08 2,484.46 2,226.25 2,426.53 

t values 9.00*** 13.10*** 8.28*** 6.33*** 9.67*** 
Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Figures in parentheses are standard deviations. 

2. Unit of the estimate is kilogram (kg) 

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

 

4.1 Estimation Results of Two Stage Least Squares 

This study categorized five types of information that households in 

Paklung village and Pakkayong village have used for last 12 months 

when they have grown rice. Based on essential variables of 

production function, all of the estimations are divided by season; wet 

season, dry season.  

Table 7 presents Two Stage Least Square results of rice income 

by five types of information separated by season. The results are 

estimated through equation (2) and (3). Five types of information 

during rainy season do not operate as meaningful instruments for 

rice income enhancement. In spite of insignificance of coefficients 

of weather information and input information, their signs are 

negative, meaning that the quality of information that villagers had 

believed as precious information is inaccurate and does not 

differentiate with non-users. However, estimates of five kinds of 

information during dry season do affect to increases of rice income. 

During dry season, environmental conditions for rice farming are 

absolutely barren and infertile as it does not rain. Moreover, fertility 

of soil is already exhausted as rice farming is done already in early 
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wet or wet seasons. These facts call for application of organic 

fertilizer or chemical fertilizer to the land they own. Unfortunately, 

smallholder farmer’s financial situations are not good enough to 

purchase input products for their plots. Therefore, normally they 

cannot help leaving the land after rice cultivation right after wet 

season, engaging in non-farm activities or in other crops farming and 

waiting for early rainy season to come. To explain dummy variables 

of five types of information again, those who use any types of 

information mentioned in this study obtain much higher incomes 

back to their accounts. Once he or she uses weather information in 

dry season, their income from rice improve four times higher than 

those who do not use weather information. 4 times of more income 

are surprising impact only because of weather information uses. 

However, when we consider total amount of rice income for weather 

information non-users during dry season on average from Table 5, it 

is only USD 93, while it is USD 303 for weather information users. 

Moreover, a ratio of rice income in total annual income of the 

households is one-fifth or one-sixth, thus information uses do not 

affect enormously to total income but to rice income.  

For farming technique information, the content of farming 

information is related to crop growing or cultivating tips from others 
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and extension service ranging from governmental sector service to 

private sector service. This also influences on rice income in dry 

season rather than wet season with 4.45 coefficient. It calculates 

USD 297 for users and USD 73 for non-users from simple t-test 

results derived from Table 5. Thus, it would make sense if we 

consider other variables affecting the dependent variable, rice 

income of dry season. The other three kinds of information, input 

information, intermediate information and crop sales price 

information, ranges from 2.57 to 4.30 as a minimum to maximum as 

their impact. Once they adopt input, intermediate trader or crop sales 

price information, their rice income do make differentiation 

compared to their behaviors in wet season. Due to barren condition 

for rice farming, uses of information do make income enhancement.  

Some may argue there would be endogenous problems between 

information uses and levels of rice income, as those with high 

income may invest more in search costs of information and vice 

versa. However, it is released as it used instrumental variable 

through Two Stage Least Squares. Instrumental variables used in 

Table 7 is 8 sources of information acquisition; acquaintance in same 

village, acquaintance in other villages, village leader, local market, 

retailer or trader, mobile phone, TV, Radio, local government staff.  
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With IV regression, P-values of Weak Instruments tests indicate all 

significant levels, less than 1% of confidence intervals for all types 

of information with each season, Table 7. Moreover, Wu-Hausman 

tests for endogeneity of which hypothesis is ‘there exists no 

endogeneity among variables of analysis’ are not rejected with no 

significant P-values.  

Moreover, among analysis of instrumental variables, eight 

sources of information acquisition, variables of radio and TV in 

weather information show significant impact during dry season, but 

during wet season, only a variable of TV indicate 10 percent level of 

significance. Also, in terms of distance to market, during wet season 

when one has 1 percent longer distance to local market, he or she 

would have 0.56 percent more rice income. This is because the size 

of rice farming plot becomes larger when distance to local market 

becomes longer. For rice production quantity variable, if the farmer 

has 1 percent increase of rice production quantity, he or she would 

get 1.39 and 0.33 of rice income increases. Overall in wet season 

among all categories of information columns, when farmer increases 

1 percent of self-consumption of rice, his or her rice income would 

decrease about 8 percent.  

For farming technique information, none of instrumental 
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variables explains statistically significance of rice income in wet 

season, on the other hand, in dry season instrumental variables of 

acquaintance in same village, village leader, mobile phone and TV 

presents statistically meaningful influence to rice income. Especially, 

if one gets farming technique information from village leader, he or 

she would earn 3.3 times more rice income than another who does 

not get. In addition, in terms of livestock income in dry season, when 

the farmer increases 1 percent of livestock income, then his or her 

rice income would decrease by 0.03 percent.  

Furthermore, during dry season those who receive input 

information from village leader and mobile phone get 3.5 times and 

2.5 times higher rice income compared to non-users. For rice 

production quantity, if one increases 1 percent of rice production 

quantity, he or she would have 0.38 percent of rice income more. 

Moreover, in dry season when input cost increases by 1 percent, rice 

income would go up by 0.09 percent.  

In regard of marketing information, intermediate trader and 

crop price information, they are directly connected to sales 

procedure, however, those two in wet season also have no statistical 

meaning. To begin with intermediate trader information, adopting 

dealer related information in dry season makes 4.3 times of higher 
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rice income compared to not adopting. In addition, 1 percent more 

investment to input cost brings 0.09 percent increases of rice income 

in dry season. One more of years spent in agricultural work enhances 

2 percent of rice income. Agricultural experience does affect to rice 

income in dry season as rice farming during this period demand for 

higher technical skills. Interestingly, an increase of one family 

member results in 17 percent decrease of rice income because family 

member engaging in farming work becomes less in dry season 

compared to the one in wet season according to Table 2 and Table 3.  

For the last information variable, crop price information of dry 

season brings 3.67 times higher rice income if the one uses crop sales 

price information. This measurement is still similar with those of 

other information variables especially in dry season. Furthermore, 1 

percent increase in rice self-consumption influences to 0.61 percent 

higher rice income. Based on general assumption, self-consumption 

of rice production outcome should be negative relationship with rice 

income, but as number of rice farming households during dry season 

is less, this indicates positive signs of relation between self-

consumption and rice income.  

Table 8 indicates Two Stage Least Square results of rice 

production quantity by five types of information. Previously, Table 
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7 which describes results of rice income using 2SLS presents non-

statistical meanings of information types during wet season, 

however, rice production quantity table shows some significant 

effects of wet season information variables in rice production 

amount.  

First of all, weather information on rice production quantity 

indicates all positive and significant levels of confidence in both of 

wet and dry seasons. If one consider weather information on rice 

farming, his or her outcome increases by 2.39 times and 4.12 times 

in wet and dry seasons respectively. In terms of input cost for rice 

farming, when input cost increases by 10 percent, 1.4 and 0.8 percent 

of total rice quantity produced are achieved. The ranges are similar 

not only in weather information use column but the other columns 

of information types. Furthermore, if irrigated land share increases 

by 10 percent, rice production amount increases by 7.1 % in dry 

season. This reveals that irrigation for rice farming is crucial 

especially during dry season. For age of head variable, when farmer 

becomes a year older, rice production quantity decreases by 5 

percent and 2 percent in wet and dry seasons respectively. To 

consider the result by village, rice income of Paklung village has 139 

percent higher than that of Pakkayong village in dry season. This is 



69 

 

because the number of rice farming households during dry season in 

Paklung is 3 times higher than that of in Pakkayong village.  

For farming technique information variable, wet season of this 

variable does not show any significance but only dry season 

indicates 435 percent of the coefficient, meaning that its users during 

dry season produce 4.35 times higher than non-users. This proves 

that the sensitivity of information becomes higher and stronger in 

relatively harsh environment. Moreover, farmland size variable 

explains 0.4 percent increase of rice production quantity if its size is 

10 percent larger. One of family member as labor participates in rice 

farming, 33 percent of quantity gained is improved in rainy season.  

Usage of input information proves 1.59 times and 3.72 higher 

of rice quantity enhancement compared to non-users. The irrigated 

land significantly influences to rice quantity produced during dry 

season. Furthermore, if the farmer involves in one year more in 

agricultural activity, his or her rice amount produced increases by 2 

percent and 5 percent in wet and dry seasons respectively. This is 

applied to all of columns regarding rice production quantity results.  

Marketing information is separated into intermediate trader 

information and crop sales price information. Two types of 

information in rainy season do not influence significantly to rice 
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production amount, however, same as previous results dry season 

variables are statistically meaningful. 4.22 times and 3.68 times of 

production quantity are achieved for dealer information and market 

price information respectively.  

Therefore, results of Two Stage Least Square indicate impact 

of five kinds of information on rice income and rice production 

quantity by season. It solved the endogeneity issue between 

information uses and dependent variables by applying instrumental 

variable, which is 8 kinds of sources of information acquisition. 

Information that villagers had searched and used by themselves 

without external approaches do not affect to rice income and 

quantity in wet season, however, they do influence statistically 

trustful in regard of dry season. Thus, quality of information does 

matter for local people but it makes significant difference in dry 

season when climate and environment of rice farming are infertile 

and barren.  
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Table 7. 2SLS Results of Rice Income by Five Types of Information 

 Rice income (log) 

Variables Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry 
Type of information           

Weather 

(dummy) 
-0.31 

(1.91) 

4.13*** 

(0.85) 
        

Farming technique 

(dummy) 
  

2.16 

(1.74) 

4.45*** 

(0.91) 
      

Input 

(dummy) 
    

-0.37 

(1.65) 

2.57*** 

(0.90) 
    

Intermediate trader 

(dummy) 
      

1.47 

(1.84) 

4.30*** 

(1.00) 
  

Crop sales price 

(dummy) 
        

1.62 

(1.22) 

3.67*** 

(0.76) 

Farm Characteristics           

Farm land 

(log) 
0.20 

(0.39) 

-0.09 

(0.12) 

0.15 

(0.39) 

-0.04 

(0.09) 

0.21 

(0.39) 

-0.05 

(0.12) 

0.17 

(0.39) 

-0.10 

(0.12) 

0.20 

(0.38) 

-0.06 

(0.11) 

Irrigated land share 

(%) 
-0.32 

(0.97) 

0.37 

(0.31) 

-0.36 

(0.98) 

0.41 

(0.35) 

-0.38 

(1.01) 

0.39 

(0.33) 

-0.30 

(0.98) 

0.49 

(0.33) 

-0.37 

(0.97) 

0.36 

(0.30) 

Distance to market 

(log) 
0.56* 

(0.30) 

0.04 

(0.09) 

0.61** 

(0.30) 

0.06 

(0.06) 

0.56* 

(0.30) 

0.06 

(0.09) 

0.56* 

(0.30) 

0.03 

(0.10) 

0.56* 

(0.29) 

0.07 

(0.09) 

Rice production 

quantity (log) 
1.39*** 

(0.13) 

0.33*** 

(0.06) 

1.27*** 

(0.15) 

0.26*** 

(0.08) 

1.40*** 

(0.13) 

0.38*** 

(0.06) 

1.34*** 

(0.13) 

0.34*** 

(0.06) 

1.31*** 

(0.13) 

0.32*** 

(0.06) 

Input cost 

(log) 
0.06 

(0.06) 

0.08*** 

(0.02) 

0.05 

(0.06) 

0.06** 

(0.02) 

0.06 

(0.06) 

0.09*** 

(0.02) 

0.06 

(0.06) 

0.09*** 

(0.02) 

0.05 

(0.06) 

0.08*** 

(0.02) 

HH characteristics           

Livestock income 

(log) 
0.02 

(0.04) 

-0.01 

(0.01) 

0.01 

(0.05) 

-0.03** 

(0.01) 

0.03 

(0.04) 

-0.02 

(0.01) 

0.02 

(0.04) 

-0.03* 

(0.01) 

0.03 

(0.04) 

-0.02 

(0.01) 
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Non-farm income 

(log) 
-0.03 

(0.05) 

0.01 

(0.02) 

-0.03 

(0.05) 

0.00 

(0.01) 

-0.04 

(0.05) 

0.02 

(0.02) 

-0.03 

(0.05) 

0.02 

(0.02) 

-0.04 

(0.05) 

0.02 

(0.02) 

Self-consumption share 

(%) 
-8.09*** 

(0.92) 

0.56* 

(0.33) 

-8.06*** 

(0.93) 

0.55 

(0.43) 

-8.14*** 

(0.95) 

0.47 

(0.35) 

-7.90*** 

(0.96) 

0.59* 

(0.35) 

-7.89*** 

(0.93) 

0.61* 

(0.32) 

Age of Head 
0.02 

(0.03) 

-0.01 

(0.01) 

0.02 

(0.03) 

-0.01 

(0.01) 

0.02 

(0.03) 

-0.01 

(0.01) 

0.02 

(0.03) 

-0.01 

(0.01) 

0.02 

(0.03) 

-0.01 

(0.01) 

Sex of head 

(dummy) 
-0.65 

(0.83) 

0.11 

(0.25) 

-0.83 

(0.82) 

0.16 

(0.24) 

-0.63 

(0.83) 

0.16 

(0.26) 

-0.84 

(0.83) 

0.15 

(0.26) 

-0.94 

(0.83) 

0.08 

(0.24) 

Number of labor 
0.08 

(0.23) 

-0.21** 

(0.09) 

0.12 

(0.23) 

-0.09 

(0.07) 

0.09 

(0.23) 

-0.20** 

(0.09) 

0.01 

(0.24) 

-0.17* 

(0.09) 

0.11 

(0.22) 

-0.18** 

(0.09) 

Years in agriculture 

(years) 
0.04 

(0.03) 

0.01 

(0.01) 

0.04 

(0.03) 

0.01 

(0.01) 

0.04 

(0.03) 

0.01 

(0.01) 

0.04 

(0.03) 

0.02* 

(0.01) 

0.04 

(0.03) 

0.01 

(0.01) 

Education level 

(log) 
0.51 

(0.53) 

-0.15 

(0.17) 

0.60 

(0.54) 

-0.22 

(0.16) 

0.49 

(0.54) 

-0.20 

(0.18) 

0.59 

(0.55) 

-0.13 

(0.18) 

0.57 

(0.53) 

-0.26* 

(0.16) 

Constant 
2.30 

(2.47) 

-1.82*** 

(0.70) 

2.42 

(2.48) 

-1.12 

(0.83) 

2.49 

(2.63) 

-2.29*** 

(0.74) 

1.81 

(2.55) 

-2.28*** 

(0.74) 

2.30 

(2.46) 

-1.89*** 

(0.68) 

Village fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 286 289 286 289 286 289 286 289 286 289 

R-squared 0.48 0.66 0.48 0.73 0.48 0.63 0.47 0.63 0.48 0.68 

Weak instruments 

test(P-value) 
0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Wu-Hausman test for 

endogeneity (p-value) 
0.7846 0.6430 0.4161 0.2368 0.9185 0.1360 0.4176 0.9166 0.7092 0.1175 

Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Figures in parentheses are standard errors. 

2. Education level: 1 = 1~2 years in elementary school, 2 = 3~4 years in elementary school, 3 = 5~6years in primary school, 4 = 1 or 2 years in secondary school, 5 = 3~4 years 

in secondary school, 6 = 1or2 years in high school, 7=3years in high school, 8=university or more education 

3. *** p < 0.01; ** p < 0.05; * p <0.1 
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Table 8. 2SLS Results of Rice Production Quantity by Five Types of Information 

 Rice production quantity 

Variables Wet Dry Wet Dry Wet Dry Wet Dry Wet  Dry 

Type of information           

Weather 

(dummy) 
2.39*** 

(0.92) 

4.12*** 

(0.85) 
        

Farming technique 

(dummy) 
  

1.17 

(0.78) 

4.35*** 

(0.74) 
      

Input 

(dummy) 
    

1.59** 

(0.77) 

3.72*** 

(0.89) 
    

Intermediate trader 

(dummy) 
      

0.75 

(0.91) 

4.22*** 

(1.00) 
  

Crop sales price 

(dummy) 
        

0.57 

(0.59) 

3.68*** 

(0.78) 

Farm Characteristics           

Farm land 

(log) 
0.30 

(0.20) 

0.04 

(0.13) 

0.36* 

(0.19) 

0.06 

(0.11) 

0.32* 

(0.19) 

0.10 

(0.13) 

0.38** 

(0.19) 

0.04 

(0.13) 

0.40** 

(0.19) 

0.06 

(0.12) 

Irrigated land share 

(%) 
-0.54 

(0.49) 

0.71** 

(0.33) 

-0.60 

(0.47) 

0.65** 

(0.29) 

-0.31 

(0.49) 

0.75** 

(0.34) 

-0.57 

(0.48) 

0.84** 

(0.34) 

-0.59 

(0.48) 

0.63** 

(0.32) 

Distance to market 

(log) 
0.11 

(0.15) 

0.05 

(0.10) 

0.21 

(0.14) 

0.08 

(0.08) 

0.14 

(0.14) 

0.08 

(0.10) 

0.18 

(0.14) 

0.04 

(0.10) 

0.18 

(0.14) 

0.09 

(0.09) 

Input cost 

(log) 
0.14*** 

(0.03) 

0.08*** 

(0.02) 

0.15*** 

(0.03) 

0.05*** 

(0.02) 

0.15*** 

(0.03) 

0.10*** 

(0.02) 

0.16*** 

(0.03) 

0.09*** 

(0.02) 

0.16*** 

(0.03) 

0.08*** 

(0.02) 

HH characteristics           

Non-farm activity 

(dummy) 
-0.14 

(0.40) 

0.19 

(0.26) 

-0.06 

(0.38) 

-0.00 

(0.23) 

-0.11 

(0.38) 

0.47* 

(0.27) 

-0.09 

(0.39) 

0.25 

(0.27) 

-0.07 

(0.39) 

0.38 

(0.24) 

Self-consumption 

share 
2.58*** 

(0.45) 

1.77*** 

(0.30) 

2.66*** 

(0.43) 

1.46*** 

(0.27) 

2.83*** 

(0.43) 

1.83*** 

(0.31) 

2.83*** 

(0.43) 

1.84*** 

(0.31) 

2.78*** 

(0.43) 

1.75*** 

(0.28) 
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(%) 

Age of Head 

(Years) 
-0.05*** 

(0.01) 

-0.02** 

(0.01) 

-0.04*** 

(0.01) 

-0.01 

(0.01) 

-0.04*** 

(0.01) 

-0.01 

(0.01) 

-0.05*** 

(0.01) 

-0.02** 

(0.01) 

-0.05*** 

(0.01) 

-0.01 

(0.01) 

Sex of head 

(dummy) 
-0.29 

(0.42) 

0.05 

(0.27) 

-0.15 

(0.39) 

0.12 

(0.23) 

-0.25 

(0.40) 

0.08 

(0.28) 

-0.15 

(0.41) 

0.09 

(0.28) 

-0.16 

(0.41) 

-0.00 

(0.26) 

Number of labor 
0.28** 

(0.11) 

0.02 

(0.08) 

0.33*** 

(0.11)  

0.08 

(0.07) 

0.24** 

(0.12) 

0.06 

(0.09) 

0.29** 

(0.12) 

0.06 

(0.09) 

0.34*** 

(0.11) 

0.04 

(0.08) 

Years in agriculture 

(Years) 
0.06*** 

(0.01) 

0.02** 

(0.01) 

0.05*** 

(0.01) 

0.01 

(0.01) 

0.05*** 

(0.01) 

0.02* 

(0.01) 

0.05*** 

(0.01) 

0.02** 

(0.01) 

0.05*** 

(0.01) 

0.02* 

(0.01) 

Education level 

(log) 
0.09 

(0.27) 

-0.14 

(0.18) 

0.12 

(0.26) 

-0.25* 

(0.15) 

0.17 

(0.26) 

-0.19 

(0.18) 

0.12 

(0.27) 

-0.13 

(0.19) 

0.11 

(0.26) 

-0.29* 

(0.17) 

Constant 
2.74** 

(1.23) 

-1.91** 

(0.75) 

3.01*** 

(1.17) 

-0.99* 

(0.47) 

2.05 

(1.27) 

-2.60*** 

(0.78) 

2.74** 

(1.25) 

-2.43*** 

(0.78) 

2.93** 

(1.19) 

-1.93*** 

(0.71) 

Village fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 286 289 286 289 286 289 286 289 286 289 

R-squared 0.52 0.61 0.57 0.71 0.65 0.59 0.54 0.57 0.55 0.68 

Weak instruments 

test(P-value) 
0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

Wu-Hausman test for 

endogeneity (p-value) 
0.1372 0.8482 0.2592 0.2146 0.9758 0.2523 0.3726 0.8368 0.2062 0.3695 

Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. Figures in parentheses are standard errors. 

2. Education level: 1 = 1~2 years in elementary school, 2 = 3~4 years in elementary school, 3 = 5~6years in primary school, 4 = 1 or 2 years in secondary school, 5 = 3~4 years 

in secondary school, 6 = 1or2 years in high school, 7=3years in high school, 8=university or more education 

3. *** p < 0.01; ** p < 0.05; * p <0.1 
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4.2 Estimation Results of Average Treatment Effect on 

the Treated of Propensity Score Matching 

Table 9 provides the estimation results of Average Treatment Effect 

on the Treated (ATET) of Propensity Score Matching. Equation (4) 

and (5) indicate basic econometric methodology of Propensity Score 

Matching and its Average Treatment Effect on the Treated. It 

considers characteristics of households used in analysis and 

calculates propensity score (PS) based on characteristics of 

explanatory variables to each household. After determining 

propensity score (PS), the scores are matched with similar scores and 

re-estimate the results.  

Here, the analysis used and put results of ATET using Nearest 

Neighbor Matching (NNM) technique. Radius Matching (RM) and 

Kernel Matching (KM) are done in the process of estimating 

propensity score matching, however, only NNM results are shown 

here as this study does not prove which technique is statistically 

more meaningful. On the other hand, the study wants to compare the 

ATET of five types of information variables from PSM with the 

results of 2SLS. These estimation results of PSM indicate relatively 

less biased characteristics of households, thus, coefficients of five 

kinds of information from both of analysis can range the impact of 
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each information. 

For a dependent variable of rice income, Table 9 shows 

insignificant estimate of ATET from weather information during wet 

season. ATET of dry season is 2.43 times more rice income 

compared to non-user group. This result is smaller than that of 2SLS 

in Table 7, 4.13, however, still it proves that weather information 

does affect to rice income. Moreover, it also indicates significance 

in both of wet and dry season of rice production amount with 1.12 

and 2.78 respectively, though they bring cut-down impact compared 

to 2SLS in Table 8.  

Farming technique information during dry season shows 

statistically meaningful influence to income and quantity of rice. 

2.94 and 2.96 are the estimates of income and production quantity 

respectively, however, these influences are revealed to be smaller 

than those of 2SLS results. On the other hand, results of ATET of 

input information indicates somewhat different impact as farming 

information during dry season does not make any difference same as 

wet season. When characteristics of households are standardized 

relatively more compared to pre-PSM technique, the input 

information what villagers had used does not affect to quantity 

produced in both seasons.  
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In regard of marketing information, outcome variables, rice 

income and rice quantity, do not have causal links to intermediate 

dealers and market crop price in wet season, unfortunately. The 

quality of information do matter to bring differentiated income and 

quantity produced of rice, especially wet season. Intermediate trader 

information and crop sales price information during dry season leads 

to 2.09 times and 2.96 times of more rice income compared to the 

group of no information of those two. Eventually, thanks to trader 

information uses and crop sales price information uses, users get 

2.48 and 2.69 times more of rice quantity produced than those 

without information.  
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Table 9. ATET Estimates of Propensity Score Matching of Five types of information  

Dependent 

Variable 
 

Weather  

Info. 

Farming 

Technique Info. 

Input  

Info. 

Intermediate 

Trader Info. 

Crop Sales  

Price Info. 

Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry 

Rice Income 
ATET 0.94 2.43** 0.83 2.94** -1.57 2.15* 0.08 2.09* 1.53 2.96*** 

T-stat 0.69 2.15 0.58 2.03 -1.01 1.90 0.05 1.65 1.12 2.67 

Rice Production 

Quantity 

ATET 1.12*** 2.78*** 0.64 2.96** 0.22 1.28 0.44 2.48** 0.79 2.69** 

T-stat 2.44 2.49 1.76 2.19 0.48 1.14 0.92 1.82 1.91 2.59 

Source: Authors’ calculation based on CIAD field survey result 

Notes: 

1. *** p < 0.01; ** p < 0.05; * p <0.1 
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5. Discussion 

 

First and foremost, findings of this study raise the question of why 

numerous number of precedent researches did not report and analyze 

existing information used by local people with their agricultural 

outcomes and financial gains. Baseline survey of this study found 

preexistence of information from each household and aggregate into 

production information and marketing information shown in Figure 

2 and Figure 3. Production information is composed of weather 

information, farming technique information and input information 

while marketing information consists of intermediate trader and crop 

sales price information. The ratios of information uses are indicated 

in Table 4 and t-test results by users and non-users are reported in 

Table 5 and Table 6. However, precedent researches written in Table 

1 have not provided existing information circulation among their 

research target villages. Svensson and Yanagizawa (2009) stated 

simple status of local information among villagers as there were little 

idea of market price in the areas of Uganda they studied. Moreover, 

Goyal (2010) and Aker and Fafchamps (2014) described the study 

villages that market price dispersion was the most serious problem 

what small scale farmers encountered but no other descriptions of 
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preexistence of information. Kirui and Okello (2013) and 

Shimamoto and Yamada (2015) have explained their experiment 

area of Kenya and Cambodia respectively as where villagers had 

weak recognition of banking service information and faced poor 

social infrastructure of financial management. However, their 

baseline survey seems that there was no survey of pre-existing 

information what famers search and gain by their own. Fafchamps 

and Minten (2012), Lee and Bellemare (2012), and Aker and Ksoll 

(2015) have never stated any report and analysis of baseline survey 

on local information status and existing information uses by 

households. Although important precedent researches in the field of 

ICT and information dissemination have not stated local status of 

existing information within villages, this study found and 

categorized 295 smallholder farmers in Lao PDR. Most of existing 

information used in wet season do not have statistically different 

results compared to non-users according to Table 7 and 8 except for 

weather and input information on rice production quantity. On the 

other hand, five types of information searched and applied to farmers’ 

production and market activities lead to significant improvement of 

their rice amount gained and rice income earned. Furthermore, the 

results of ATET of PSM provide similar significance but less impact 
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compared to the results of weak endogeneity. However, the result of 

this study cannot ascertain the quality and accuracy of existing 

information circulated in the villages. This is because information 

used by villagers’ wills not only deny statistical improvement of rice 

income and rice quantity when most of farmers engage in rice 

production during rainy season. 

Second, findings of this study indicate that it is advantageous 

to analyze causal links between information uses and outcome 

variables by season as farmers’ behaviors and involvement in 

farming are different by period. From late October to early April, 

Laotians name this period as dry season. Rain is hardly expected 

during this period, thus, it is vulnerable to rice farming, which 

requires consistent water supply. When environment for rice farming 

is barren and condition becomes harsh, dependency and its following 

impact of information increase. On average, during rainy season 

proportions of information uses of weather, farming technique, input, 

intermediate trader and crop sales price information ranges from 16 

to 27 percent, while during dry season the range narrows down from 

5 to 8 percent. One of main causes of decreased ratio of information 

uses is decreased number of rice farming participation in dry season. 

On different aspect of this phenomenon, if the one uses some of five 
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information in order for income and quantity enhancement, he or she 

would have more income and outcome quantity compared to others 

as adoption of information makes outstanding differentiation applied 

to production and marketing processes. Therefore, Table 7, 8 and 9 

prove that it is essential to look through impact and causal 

connection of information uses to rice income and quantity produced 

by season. Based on this result using baseline survey data, 

researchers are able to design which information should be 

distributed and reinstructed to villagers. After this kind of baseline 

analysis regarding preexistence of information accessibility spread 

in target area, genuine impact of selected and disseminated 

information can be compared and estimated with better outcome of 

the experiment. 

Third, production information which combines weather, 

farming technique and input information provides significant 

causality to rice income and rice production quantity except for some 

categories in rainy season. Weather information during wet season 

does not influence on any positive or negative impact of rice income 

but does affect to rice quantity increase, moreover, it is statistically 

meaningful and necessary for increasing both of rice income and 

quantity produced during dry season. This result is counter to 
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findings of Fafchamps and Minten (2012) which they find 

enhancement of crop grading through weather information but not 

of agricultural outcome. The crops what farmers grow in the study 

of Fafchamps and Minten (2012) vary from tomato, pomegranate, 

onion, wheat and soya. Some of them are even perishable such as 

tomato, onion and pomegranate which are more sensitive to 

information and need faster market circulation according to 

Shimamoto and Yamano (2015). In addition, amount of rainfall 

while growing tomato and pomegranate is important as they are 

sensitive to precipitation but it is notable that Fafchamps and Minten 

(2012) did not find qualitative outcome improvement through 

weather information. However, this study focusing on rice 

production quantity indicates quantity increases thanks to adopting 

weather information derived from TV and radio primarily. 

Furthermore, in regard of farming technique information, it shows 

only significant estimates both in rice income and quantity produced 

(Table 7 and 8) and presents similar with ATET of PSM results from 

Table 9. Nevertheless, the point it is found is coefficient of village 

fixed effect of wet and dry seasons. For farming technique 

information, 24 and 20 percent of Paklung villagers use technique 

information in wet and dry seasons respectively but for other 
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production information such as weather and input information only 

11 and 12 percent, and 9 and 9 percent in wet and dry respectively. 

Thus, 0.73 of village fixed effect during dry season means that if it 

is technique information users from Paklung village, his or her 

production quantity increases by 73 percent. For input uses, it 

matters in rice amount if one applies input information for quantity 

increase with 1.59 and 3.72 times more than non-appliers. The 

quality of input information of Pakkayong village is reliable as 38 

percent of households use input information which is the highest 

ratio among proportions of other information uses. In addition, 

proportion of input uses according to Table 2 is relatively higher than 

that of Paklung village, meaning that such uses call for quantity 

differentiation compared to non-users. 

Last, this study reveals causal links of marketing information to 

rice income and rice production quantity. Svensson and Yanagizawa 

(2009) found that distribution of farm-gate prices of maize in 

Uganda led benefitted farmers to higher sales price of their maize 

also Ochiai and Yamazaki (2013) reported usage of information uses 

means brought higher returns back to small scale farmers in India. 

These two studies have attempted to verify the causal links of market 

information to sales price by target farmers. This study also 
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identifies causal effect of rice sales price on rice income. The effect 

during wet season does not affect to statistical meanings, however, 

during dry season, outcomes of crop sales price information users 

are differentiated thanks to activeness of information uses. Its 

sensitivity can be stronger if the crop is not non-perishable. 

According to Shimamoto and Yamada (2015), perishable crops are 

more sensitive to market information as it goes perished relatively 

easily within several weeks, however, this study only analyzes rice 

which is non-perishable crop and can be stored for long period. If 

banana which is third most produced crop among study area is used 

for this study, it would have different results of information 

sensitivity. Moreover, when it comes to intermediate trader 

information, Stigler (1961) argued that intermediate or wholesale 

dealer is one of the main competitors against first stage suppliers and 

consumers in terms of winning out higher bargaining position by 

using crop sales price. However, in this study farmers with 

intermediate trader information have higher income back compared 

to non-users as there are only two options within villages for crop 

sales; sales to intermediate dealers, sales by themselves. In addition, 

Aker and Ksoll (2015) insisted that an effect of price information 

accessibility between genders indicates higher to female household 
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head, nevertheless, this study has not found any statistical 

significance in sex of household head.  

 

6. Conclusion 

 

Smallholder farmers in developing countries face a lack of 

information accessibility which leads to low agricultural outcomes 

and low profits returned. Policy maker, international development 

economists or researchers including field workers have struggle to 

emphasize importance of information in order to solve information 

asymmetry. The context of this study focus on which types of pre-

existing information are significantly influenced on Laotian 

smallholder farmers’ rice income and rice quantity produced. 295 

household data was collected from Paklung village, Northern Lao 

PDR near Luang Prabang and Pakkayong village, Central Lao PDR 

in Vientiane province. The results of each type of information 

indicate that smallholder farmers during dry season are more likely 

to get influenced by information, as more obstacles during dry 

season interfere rice farming compared to rainy season. Especially, 

due to different temperature and amount of precipitation, 

dependency on farming and marketing information rises in order for 
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improvement of income and quantity produced. 

Moreover, supplemented estimates of ATET through NN 

matching of PSM make better understanding of impact of 

information with the results of 2SLS. The ATET values of PSM 

adjust biased characteristics of households while values of 2SLS 

complement endogenous problems that may exist between 

information uses and rice income, and rice production quantity.  

Specifically, this study measures the impacts and following 

causal links of five kinds of information uses on rice income and rice 

amount cultivated by villagers. Using field survey data on a cross-

section of rice farmers in two villages of Lao PDR, this study 

discovers that local villagers already use existing information for the 

processes of farming production and market activities. Distinct 

literatures listed in Table 1 somehow overlooked local statistics of 

preexistence of information among villagers. They applied different 

kinds of econometric techniques in order to evaluate real impact of 

their information distribution project to target villagers such as 

Propensity Score Matching, Difference-In-Difference (DID) based 

on their baseline, mid-line and end-line surveys. However, it is 

essential to collect the existing information what local villagers have 

used by their own. Their accuracy and quality of information may 
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not be precise and correct enough, nevertheless, checking these 

factors are meaningful for comprehensive understandings of 

behaviors of the people, important for design and implementation of 

information dissemination projects and are crucial for evaluation of 

genuine impact of projects.  

Furthermore, empirical findings of this study – existing 

information among villages appear to have positive and significant 

impact of five types of information during dry season (weather 

information, farming technique information, input information, 

intermediate trader information, crop sales price information) on 

both of rice income and rice production quantity and impact of 

weather and input information during wet season on rice production 

quantity – do revealed that there exists causal effect of preexisting 

information to rice income gained and rice quantity produced. In 

addition, these impact would be maximized if it is surveyed and 

studied in high financial dependency area on agricultural activities 

as in the research areas of this study, crop income occupies only one-

fifth of their total annual income on average. The collected 

information accessibility which is grouped into five information 

types is specifically focused on crop farming rather than livestock or 

non-farm activities. 
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Given the nature of this data, however, this study encounters 

limitation. It is able to raise the question of information quality 

especially information used during wet season, but it is difficult to 

trace the quality of five types of information. It would be better if the 

following studies can find and measure the quality of information 

that is pre-existed among research target areas. As it is not a panel 

data, but a cross-section data it is unable to estimate the changes of 

information uses and patterns of the outcomes. Rather, this study 

discover and focus on interesting causal links between existing 

information uses and outcomes of farmers’ agricultural activities; 

rice income, rice production quantity. Furthermore, given its small 

sample size and the fact that this only concentrates on one village 

from Northern part of and the other from Central part of Lao PDR, 

the results have limits of validity. On the other hand, given the causal 

effect of local information to their agricultural outcomes and 

growing significance of disseminating proper and customized 

information not only in Lao PDR but also in other developing 

countries and in the development policy, this causal effects should 

be surveyed, reported, investigated and analyzed further so as to 

evaluate genuine impact of information distributed and bring less 

biased estimation of information impact.  
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Appendix D. List of Research Field Survey Cooperation 

No. Name Survey Area Affiliation 

1 Mr. Chanthakhoun, V. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

2 Mr. Donsavanh, B. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

3 Mr. LAO, S. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

4 Mr. VONGXAYYASIT, S. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

5 Mr. THAMMAVONG, B. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

6 Mr. PHETLAMPHAN, S. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

7 Mr. KEOMANY, P. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

8 Ms. SYVONGKHAM, K. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

9 Ms. ONMANY, M. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

10 Ms. INTHAVONG, P. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

11 Mr. SOUVANH, P. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

12 Mr. VONGKEOMANY, S. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 
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13 Mr. THONGSAVATH, S. Paklung village, Chomplet District, Luang Prabang Province 
Faculty of Agriculture and Forest 

Resource, Souphanouvong University 

14 Mr. PHOMEVIENGSAY, S. Pakkayong village, Viengkham District, Vientiane Province 

ASEAN Section, Department of Foreign 

Affairs, Vientiane Provincial 

Administration Office 

15 Mr. KHAMVONGSA, S. Pakkayong village, Viengkham District, Vientiane Province 

Division of Consular and Territorial, 

Vientiane Provincial  

Administration Office 

16 Ms. PHONGPHAIVANH, N. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

17 Mr. PHIENGVILAI, K. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

18 Ms. TATSAWATH, T. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

19 Ms. THAMMAVONG, D. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

20 Ms. KEOPHONTHONG, C. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

21 Ms. SOUMOUNTHONG, S. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

22 Ms. SILIPOKHAM, C. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

23 Ms. Nguyen, T.X.T. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

24 Ms. SAEFONG, V. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 

25 Mr. PHOMMACHAN, S. Pakkayong village, Viengkham District, Vientiane Province 
Faculty of Law and Politics, 

National University of Laos 
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요약 (Abstract in Korean) 

정보 접근성은 부를 소유하는 주요 수단 중 하나이다. 

하지만 정보의 비대칭적 분배로 인해 빈부격차는 

심화되었으며, 개발도상국의 농가들도 이로 인한 손해를 피할 

수 없었다. 이를 해결하기 위하여 영농교육(Extension 

Service) 전문가를 파견하여, 적정 농업기술 정보 및 

생산정보 전파 시스템을 구축했지만, 열악한 재정상황과 작은 

규모로 인해 그 효과는 미비하다. 이에 따라 다수의 선행 

연구에서는 필수 농업정보와 농산물유통정보를 제공 및 

효과평가를 통해 농가들의 생산성 및 소득 향상에 노력해왔다. 

그러나 농업정보전파 관련연구는 연구사업 수행 시작 이전 

연구대상 농가들이 자생적으로 얻고 사용해온 농업생산 및 

유통정보(Pre-existing Information) 수집과 효과분석을 

간과한 채 연구하였다. 현지인이 주체가 되어 사용한 

농업정보에 대한 수집 및 분석이 없이는, 선행논문들의 특정 

농업정보제공 연구의 효과평가는 과평가 될 수 밖에 없다.  

이에 따라 본 연구는 라오스 비엔티엔주와 루앙프라방 

주에서 각 한 개 마을을 대상으로 기존에 농가들이 

자생적으로 얻고 사용하는 농업정보가 쌀 생산량 및 쌀 

소득에 미치는 영향을 분석하고자 한다. 본 연구를 수행하기 

위해 농가전수조사를 실시하여 무작위 표본추출을 통해 

295개의 농가 자료를 선정 및 수집하였다. 

농업정보 사용과 쌀 소득 및 생산량 사이의 내생성 

문제가 있을 수 있어, 2단계 최소자승방법(Two-Stage Least 

Squares)을 적용하였다. 또한, 농가 별 특성의 편의를 줄여 

측정하고자 하여 성향점수매칭(Propensity Score Matching) 

기법을 사용하였다. 본 연구 방법을 통하여, 우기와 건기로 

나누어, 쌀 소득 및 생산과 농업생산정보(기후 정보, 농업기술 

정보, 농업투입재 정보) 및 농업유통정보(중간매개상인 정보, 

쌀 판매액 정보) 사이의 인과영향(Causal Effect)을 

분석하였다.  

분석결과, 기후정보와 농업투입재 정보는 우기와 건기 

모두 쌀 생산량 증가에 유의한 양의 영향을 미치는 것으로 
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나타났으나, 농업기술 정보, 중간매개상인 정보 그리고 쌀 

판매액 정보는 건기에만 긍정적인 효과를 나타내었다. 또한 쌀 

소득에는 건기 시즌에만 농업생산정보(기후 정보, 농업기술 

정보, 농업투입재 정보) 그리고 농업유통정보(중간매개상인 

정보, 쌀 판매액 정보)가 유의한 양의 영향을 미쳤으며, 

우기에는 긍정적 유의한 영향은 없었다.  

라오스 현지 농가들이 자생적으로 얻고 사용하는 농업 및 

유통정보는 정보의 질(Quality of Information)과 정확성이 

높지 않음을 시사한다. 쌀 농사를 하기 힘든 건기에는 쌀 

소득과 생산량에는 큰 영향력이 있으나, 상대적으로 쌀 농사가 

유의한 우기에는 그 효과가 정보를 사용하지 않는 사람과 

통계적으로 유의미한 차이가 없음을 알 수 있다. 그리하여, 

소규모 농가들의 소득과 생산성을 증대시키기 위해서는 

현지에서 사용되는 정보의 효과를 분석하고 정확하게 

측정하는 것이 추후 정부 농업정책 결정, 정보제공 관련 

영농교육 전문인력 파견 및 국제기구의 연구사업 추진에 

효율적일 것이라 사료된다. 

 

주요어: 도구변수, 성향점수매칭, 기존에 사용된 농업정보, 

라오스, 2단계 최소자승법 
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