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Dissemination of information can enhance smallholder farmers’ agricultural outcomes
and incomes in developing countries. However, the impact evaluation for new
information can be inaccurate without considering pre-existing information that the
indigenous people have used. This study explores qualitative causal links between
existing agricultural information used by Lao smallholder farmers on rice yield and
selling price with 180 household data. We categorized the pre-existing information into
weather, farming technique, input, intermediate trader, and sales price. The source of
each piece of information is used as an instrumental variable to overcome the endogeneity
issue between information use and agricultural outcomes. Using farming technique
information positively affects rice yields by 57.1% compared to those without that
information. Moreover, intermediate trader and crop sales information result in 64.5%
and 60.0% higher selling prices than non-user groups. A statistically significant causal
relationship exists with agricultural outcomes. The more genuine impact should be
measured with a newly updated impact evaluation approach that considers this pre-
existing agricultural information.
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L. Introduction

The economics of information has emphasized the importance of ascertaining
information as critical factors for sellers and buyers to behave rationally and for
markets to function in standard order (Stigler, 1961). Accordingly, winners of invisible
power struggles in information collection have dominant positions when negotiating
and bargaining with others (Stigler, 1961; Mittal and Tripathi, 2009). Such power
struggles for information acquisition are not only issues in the modern economy but
also in the rural livelihood of agriculture. Information acquisition in agricultural
society is a significant factor that brings a relatively dominant position to information
users in the agricultural production and sales value chain (Jensen, 2007). As time goes
by, it becomes a force in the decision-making ability of farmers. Conversely, people
without information can only stay in a lower group in information asymmetry (Stigler,
1961; Mittal and Tripathi, 2009; Lamptey et al., 2017).

In developing countries, smallholder farmers generally encounter difficult situations
holding higher bargaining positions in price negotiations with buyers (Kassie et al.,
2011). So far, numerous projects around the world have focused on the dissemination
of information such as market price, weather, and input information to smallholder
farmers in need (Overa, 2006; Jensen, 2007; Muto and Yamano, 2009; Svensson and
Yanagizawa, 2009; Aker, 2010; Aker and Mbiti, 2010; Lee and Bellemare, 2013; Cole
and Fernando, 2012; Fafchamps and Minten, 2012; Tack and Aker, 2014). One
efficient way to distribute information is to set up regular and irregular radio extension
services or to install the Information and Communication Technology (ICT)
infrastructure and send alarms or messages through mobile phones (Aker and
Fafchamps, 2015). However, such macro-level infrastructure requires micro-level
policy support, which should draw out the farmers’ behaviors for sustainable
application to actual farm activities. Along these lines, many research groups from
intergovernment organizations, NGOs, or academies have supported soft power policy
at local village levels to improve sustainability in the field by filling up the
complementary points.

Based on the research results for better and more sustainable agricultural activities,
this study focuses on local wisdom' on existing agricultural information that the

! It refers to existing agricultural information as local wisdom, local knowledge, or pre-existing information, but
they all mean the same.
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indigenous people have used in the past through a preliminary survey step. It is defined
as the knowledge or wisdom on agriculture that they have found and applied to
agricultural activities from generation to generation without external intervention
(Susilawati et al., 2020; Gadeng et al., 2018; Jaitae, 2016; Minah et al., 2019).

This study aims to find the causal effects of existing local information on rice
income and production using instrument variables. It suggests that information users
in local villages are associated with higher rice yield and selling prices than non-users.
However, some types of information indicate no statistical difference compared to
non-user households.

The contribution of this study is to find out the causal effects of existing agricultural
information on farmers’ agricultural outcomes and observe which types of information
are statistically feasible, bringing tangible benefits to them. Based on data collection
focused on existing information in Laos, we categorize types of information that
villagers have used for the last 12 months into five; weather information, input
information, farming technique information, sales price information, and intermediate
trader information. Without considering the quantitative effects of existing information
before any projects related to information dissemination, the impact evaluation would
be inaccurate as an examination of farmers’ understanding depth of local information
is not preceded. Feasible assessment for accuracy checks of existing local agricultural
information in baseline survey and pre-analysis before each step of timeline survey
(midline-, endline-, and post-evaluation surveys) allows project implementers to find
out the more genuine impact of information dissemination.

II. Literature Review

1. Reviews of the Impact and Importance of Disseminating Agricultural
Information

(1) Changes in major key elements of information dissemination

Implementing a social experiment in developing countries has considered various
treatments such as radio, phone, and mobile phone coverage to distribute information
and communicate among people. Yet, there exist restraints to installing particular
communication infrastructures, such as topographical challenges, lack of capital, and
other difficulties in allocating resources for rural minorities (Jackson et al., 2008).
Moreover, it was unimaginable to provide internet service in a rural area in the early

(© 2023 East Asian Economic Review



6 Bheomseok Kim and Taeyoon Kim

2000s resulting in the digital divide and information asymmetry (Abraham, 2006).

In the 2000s, scholars and field professionals focused on the impact of radio, phone,
or mobile phones because the coverage expanded. Whether the household head owns
a mobile phone may affect crop production, productivity, farm-gate price, and farm
income (Roller and Waverman, 2001; Jensen, 2007; Svensson and Yanagizawa, 2009;
Mittal and Tripathi, 2009; Aker and Mbiti, 2010). Information sensitivity on perishable
and non-perishable crops, gender issues in information dissemination studies, crop
grading, information impact depending on the capacity of storage, and others have
provided us with plenty of issues to study deeply (Lee and Bellemare, 2013; Kirui et
al., 2013; Tack and Aker, 2014; Ogutu et al., 2014; Shimamoto et al., 2015; Aker and
Ksoll, 2016; Aker and Fafchamps, 2015).

Thus, simple ownership of digital devices for information does not significantly
affect productivity and income improvement (Dimova and Sen, 2010; Cole and
Fernando, 2012; Fafchamps and Minten, 2012; Aker and Fafchamps, 2015). On the
other hand, other studies related to ICT in agriculture insisted that simple possession
could not change small-scale farmers’ livelihoods. Instead, instructing how to use
mobile phones and finding the information on ICT tools is essential.

(2) Changes in the behavior of individuals in the bargaining

According to Aker and Mbiti (2010), enhanced information accessibility for farmers
reduces market price uncertainty and attains a higher position while bargaining with
intermediate dealers. Moreover, tools to use information, such as radio or mobile
phones, lead them to negotiate a relatively higher price for their agricultural outcomes
(Klonner and Nolen, 2010; Lee and Bellemare, 2013). Although absolute estimates of
increased bargaining power affecting total crop income are not high, active actions to
search for information taught them to be more independent market actors (Overa,
2006). For example, the experiment conducted in Kenya using ICT-based market
information distribution led to the more dynamic behavior of investing in seed,
fertilizer, and manure and saving on hired labor costs (Ogutu et al., 2014). In the case
of Cambodia, providing accurate information on sales prices enhanced the profit of
rice production, and the more information sources the farmer had, the more rice
income they had (Shimamoto et al., 2015).

(© Korea Institute for International Economic Policy
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(3) Overcoming existing limitations through information

Moreover, the perishability of the crop affects the sensitivity of agricultural
information uses. Smallholder farmers’ banana sales revenue increased, though rice
and cassava did not show significant increases compared to profits of banana sales
(Overa, 2006; Jensen, 2007; Muto and Yamano, 2009). In addition, as onions are
perishable compared to maize, the sensitivity of using a digital device for information
collection is more beneficial to onion farmers due to a lack of storage capacity (Lee
and Bellemare, 2013). Poor storage condition calls for price fluctuation as the quality
of onions or bananas quickly perishes if not sold out (Deaton and Laroque, 1996;
Overa, 2006; Muto and Yamano, 2009; Aker, 2010). Moreover, regarding crop
cultivation and gender, relevant instruction on farming and market information search
by mobile phone rather than a simple mobile phone offer brought more diverse crop
cultivation. It indicated more visible effects in females than males (Aker and Ksoll,
2016).

(4) Securing a leading role in the market through information

Market price information enhances farmers’ welfare and reduces price dispersion
(Jensen, 2007; Aker and Fafchamps, 2015). In India, fishermen used to have losses in
their sales process. However, access to sales price information increased their sales
revenue. In Niger in 2013, information support regarding farm-gate prices to
smallholder farmers helped them be more rational actors in the local market by
choosing to whom they should sell (Tack and Aker, 2014; Aker and Fafchamps, 2015).
In the case of Uganda, the extension service team installed FM radio to distribute sales
prices, which helped farmers increase their farm-gate price of maize (Svensson and
Yanagizawa, 2009). The effect of price information was also found in Central India in
2009. Farmers obtained soybean price information, their main production crop,
through community kiosks. As a result, they chose which day to sell soybeans
depending on market price and gained higher farm income (Goyal, 2010). In another
Indian case, providing weather and price information improved crop quality grading
but did not significantly affect agricultural outcomes (Svensson and Yanagizawa, 2009;
Goyal, 2010; Fafchamps and Minten, 2012). Thanks to farming information through
a voice-based extension system, farmers’ investment in input-use and its spin-off
effects on yield are enhanced (Aker and Ksoll, 2016). The research papers above have
been published to improve the productivity and income of farmers. However, studies

(© 2023 East Asian Economic Review
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on causality with agricultural outcomes on pre-existing information used by natives
are insufficient.

2. Values, Local Knowledge, and Wisdom Not to Be Overlooked

The public often needs to remember the unique values of a country, region, or nature
under the benefits of numerous new civilizations. However, the existing intrinsic values
and knowledge play a critical role in their lives. In other words, the values and knowledge
inherent in oneself play an essential role in accessing new information and culture.
Several studies emphasize such intrinsic value called local wisdom or local knowledge.

Acknowledging local wisdom or knowledge is a significant factor in adopting new
information, even in the agricultural sector. According to Situmorang et al. (2015), in
North Sumatra, Indonesia, existing wisdom passed down from generations defines
basic knowledge gained from living in balance with nature. Its definition varies, but
farmers collect knowledge or wisdom from ancestors. Moreover, it has been developed
based on farmers’ experience and results of numerous practices and delivered to their
descendants (Martin, 2014; Situmorang et al., 2015; Minah et al., 2019; Susilawati et
al., 2020). It also integrates local cultural spirit and people's experiences adapted to the
region and environment (Mungmachon, 2012).

In agriculture, local wisdom is valuable and helpful indeed in sustainable agriculture
(Sharma, 2005). Minah et al. (2019) indicates that it has highlighted instructions for
supplying root nutrition to crops and managing soil quality through eco-friendly
fertilizers and organic pesticides. In Indonesia’s Cikondang village community, the
ritual of water tradition includes local wisdom on how to conserve water resources
efficiently and protect the forest environment (Hasanah et al., 2021). However, the
villagers who performed such performances do not have any special systematic
education and are informed by the local community and their parents. Moreover,
Zulfadrim et al. (2018) argue that the combined knowledge of local wisdom and
modernized science and technology in the region of West Sumatera, handed down
from generation to generation, brings a significant help in improving the resilience of
farm households. It effectively enhances farmers’ abilities to cope with natural
disasters by combining the wisdom of local community farmers with more practical
modern knowledge and is a part of knowledge management emphasized by the farmers
of West Sumatra. The wisdom and knowledge of ancestors that have existed in these
research sites should have causality with agricultural outcomes, and this study intends

(© Korea Institute for International Economic Policy
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to analyze this. Thus, it is essential to analyze the causal relationship between the
information obtained by indigenous people’s livelihood, which was emphasized earlier,
on agricultural products and income.

III. Background in Lao PDR

Lao PDR is a landlocked, small and mountainous country that has remained in
poverty in the Mekong region of Southeast Asia. Due to two-thirds of the mountainous
territory, it has been on the verge of geographical obstacles regarding trade, agriculture,
social infrastructure, and transportation (LMAF, 2015). Therefore, the government
calls for a fundamental transformation of each industry, especially emphasizing
agriculture and related industries to enhance farmers’ livelihood (Phimphanthavong,
2012). Furthermore, as the contribution of agriculture reached up to 25.7% of GDP in
2015 (Najdov and Phimmahasay, 2016), it requires sustainable financial and
institutional support for 60% of people’s livelihoods (Nelson et al., 2012).

Agriculture faces many challenges regarding productivity and contribution to farm
income. However, the leading causes of low productivity and income cannot be
explained by one or two social and economic reasons. For example, a lack of proper
instruction and inappropriate practices of conventional farming kept Lao smallholder
farmers in low productivity, eventually connecting to low sales revenue (Cook, 2009).
However, low-input applications such as pesticides, fertilizer, or seeds have locked
those up for several decades (Harris, 2011). As aresult, in 2017, 14% ofits rural people
were under food insecurity because of declining land conditions, low productivity, and
low farm-gate prices (Messerli et al., 2009; WFP, n.d.).

Furthermore, due to the weak weather alarm system, Laotian small-scale farmers
suffer from climate change (LMAF, 2010). An appropriate amount of water is crucial
for rice and maize farming. However, without weather information, their losses would
become riskier no matter how long they have engaged in agricultural activities (Harris,
2011). Thus, due to its low adaptive capacity and agriculture-based economic structure,
Laos is ranked as the world’s 73" weakest state to climate change (WFP, n.d.). The
other major problem they face is weak bargaining power because of the absence of
market information systems. As a result, bargaining power vis-a-vis intermediate
traders would be weak in the price negotiation process (WFP, n.d.). Widely organized
farmer cooperatives can be an answer (Southiseng and Walsh, 2010). Nevertheless,
the cooperatives do not function well in Lao society.

(© 2023 East Asian Economic Review
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Figure 1. Map of Field Survey Research Area in Lao PDR
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Note: The marked areas are Paklung village and Pakkayong village.
Source: U.S. Central Intelligence Agency.

According to the strategy for agricultural development from 2011 to 2020 from the
Ministry of Agriculture and Forestry (LMAF) and National Agriculture and Forestry
Extension Service by the Lao Ministry of Agriculture and Forestry (NAFES),
dissemination of value chain and proper price monitoring are elaborated through the
distribution of market information (LMAF, 2010). However, the actual ways of
implementing information dispersion must be more detailed. For example, NAFES is
mentioned only three times in the strategic plan, indicating the inability to dispatch
agricultural technicians and support smallholder farmers (Bourdet, 2000).

(© Korea Institute for International Economic Policy



The Impact of Indigenous People’s Pre-existing Information on Rice Farming: Findings from Laos 11

IV. Data and Methodology
1. A Field Survey and Descriptive Statistics

Due to poor extension service, including the absence of an information distribution
system in Lao society, this study examines the impact of pre-existing information on
rice farming and its selling price. A field survey for 295 households was conducted in
Pakkayong village and Paklung villages located in Vientiane province and Luang
Prabang province, respectively, from January to February 2018 (Figure 1). However,
to identify the causal relationship between agricultural outcomes and information, we
analyze 180 households that produce rice and 92 households that sell rice. The
questionnaire includes information accessibility indicating types of information the
households have used for rice farming and sales for the last 12 months during wet
(middle of April to the middle of October) and dry seasons (late October to early April).

Table 2 shows the descriptive statistics of this study. The average farmland size is
6.60 rai. One parcel of agricultural land in Laos is called rai, and when converted to
ha, it is about 0.167 ha. Therefore, 6 rai is usually regarded as 1 ha. The average cost
of agricultural inputs is about 2,152,917 Kip (equivalent to USD 265), while the
average selling value of rice is 2,929,260 Kip (equivalent to USD 361). This is the
current state of input expenditure relative to income that even Laos, one of the
developing countries, maybe in debt for agricultural input costs that continue every
year (Kanz, 2016; Pande, 2019). The average age of the household head is 52 years
old, and the average number of years of agricultural activity is 27.7 years. Of these,
83% are male, and 17% are female. Moreover, the average level of education is
numerically 4.47, which is between 1-2 years and 3-4 years of secondary school. Only
19% of 180 households farmed rice during the dry season. This study uses rice yield
(kg/rai) and selling price (kip/kg) as dependent variables. Of the 180 households, the
average rice yield is 508.7 kg per rai. In addition, the 92 households who sold rice in
the market earned 1,438.4 kip per kg on average.

(© 2023 East Asian Economic Review



12 Bheomseok Kim and Taeyoon Kim

Table 1. Descriptive Statistics

Variables Observations ~ Mean SD
Dependent variable
Rice yield (kg/rai) 180 508.7 435.6
Selling price (kip/kg) 92 1,438.4 1,974.0
Farm Characteristics
Farmland (rai) 180 6.60 5.04
Distance to market (km) 180 7.00 7.43
Input expenditure (kip) 180 2,152,917 1,960,251
Rice production quantity (kg) 180 2,303.47  1618.53
Rice revenue (Kip) 92 2,929,260 2,479,519
Farmer characteristics
Age of Head (years) 180 52.41 12.97
Sex of head (dummy) 180 0.83 0.38
Education level (level) 180 4.47 1.87
Number of labor (person) 180 1.79 0.96
Years in agriculture (year) 180 27.74 12.70
Non-farm activity (dummy) 180 0.82 0.39
Non-farm income (kip) 180 14,438,722 24,487,291
Participating in rice farming during the dry season (dummy) 180 0.19 0.40
Selling price during the dry season (dummy) 180 0.14 0.35

Notes: 1. One rai equals approximately 0.167 ha.
2. “Kip” is the currency of Lao PDR.

3. Education level: 1 = 1~2 years in elementary school, 2 = 3~4 years in elementary school, 3 = 5~6
years in primary school, 4 = 1~2 years in secondary school, 5 = 3~4 years in secondary school,
6 = 1~2 years in high school, 7 = 3 years in high school, 8 = university or more education

4. The unit of currency is Lao Kip as of 15 January 2018, USD 1 was equivalent to 8,120.70 Lao
Kip
2. Composition of Pre-existing Agricultural Information
Table 2 shows the attributes of five categories under production-related and

marketing-related information. Respondents were asked to choose the agricultural
information they have used for the last 12 months for production and marketing. For

(© Korea Institute for International Economic Policy
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example, among the production-related information, the weather information enables
farmers to prepare for continuous agricultural activities with minor weather damage.
The input information includes fertilizers, pesticides, etc., which the farmer should
apply for each growth cycle. Or it is information for increasing productivity through
the introduction of new inputs. Furthermore, farming technique information is essential
for skillful farming based on scientific knowledge and experience for each crop.

Table 2. Agricultural Information Composition

Related procedure ~ Type of Information Attributes of information category

Weather alarm use, checking weather forecasting,

1) Weather preparation for natural disaster
Production-related 2) Tnput Input application timing, input use instruction, the
information P introduction of new input type
. . Instruction of farming techniques, machinery technical
3) Farming technique support by others, advice on farming technique
4) Crop sales price Experience in comparing crop prices by market,
Marketing-related receiving crop prices, regular checking of crop price
information

Wholesale or retail dealer’s visit, possession of

5) Intermediate trader . L .
trader contact number, price bargaining experience

Marketing-related information has two parts; crop sales price and intermediate
trader information. Having price information before the market regarding bargaining
power against intermediaries is excellent. This information allows them to earn
sustainable sales revenue and guarantees a reasonable price.

In addition, the sources of each piece of information were asked to discern statistical
significance. Those are acquaintances within or outside a village, village leaders, local
market, intermediate dealers, mobile phones, TV, radio, and others.

Table 3 indicates how much villagers have used three types of production-related
information for rice production and the other two marketing-related types for rice sales.
These information-use responses are the sum of farmers’ information for rice farming
in the dry and wet seasons. Of the 180 households, 37% of farmers used the weather,
and 38% of the total input information was used. The number of households using
agricultural technique information is 39%. Thus, the use of the three production-related
information mostly recorded similar figures. Respondents selected the most influential
information source for each information are converted into a dummy variable.

(© 2023 East Asian Economic Review
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Table 3. Summary Statistics of Respondents’ Agricultural Information

Related procedure Type of Information Observations Mean SD

Weather 180 0.37 0.48

Production-related 180 0.38 0.49
information

Farming technique 180 0.39 0.49

Marketing-related Crop Sales price 92 0.54 0.50

information Intermediate trader 92 0.42 0.50

Note: It is a dummy variable whether or not using agricultural information.

In the case of rice sales-related information, the number of farms using the sales
price information was 54% out of a total of 92. On the other hand, 42% of respondents
answered that they had used the intermediate trader information. The source
acquisition path of the information used as an instrumental variable in this study is
specified in Table Al in the appendix. Information acquisition was the highest rate of
all five pieces of information obtained through acquaintances in the village. According
to the survey results, the use of agricultural information when rice was farmed in the
dry season is less than that in the rainy season. However, there exist limitations to
quantitative econometric analysis due to an insufficient number of observations. Thus
it is excluded.

All the information described in Table 2 is agricultural information obtained by the
villagers, not from external intervention. The econometric methodology for the causal
relationship between the use of this existing information and the rice output is
explained as follows.

3. Procedure
This study uses two-stage least squares (2SLS) with instrumental variables (IV) to
find causality between pre-existing agricultural information and agricultural outcomes.
The rice yield and selling price used as dependent variables in this study may have
endogenous issues when using pre-existing agricultural information as independent

variables described in Table 2. Thus, the basic model can be written as

Y, = ay+ a;Infy, + X’ivy t+ Uy t €, (1

(© Korea Institute for International Economic Policy
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where [nY;, is the natural log of rice yield (kg/rai) and rice selling price (kip/kg) in
household i in village v, Inf;,, is a dummy variable of whether or not a household i
in a village v uses information such as production-related information (weather
information, input information, and farming technique information) and marketing-
related information (sales price information and intermediate trader information), X'y,
is a vector of explanatory variables of farm and farmers’ characteristics such as land
size, distance to market, input expenditure, non-farm income, age of household head,
sex of household head, the level of education, the number of labor, years of rice
farming, u, is a village-fixed effect, and €;, is an error term of unobservable
households’ characteristics.

However, the information variable (Inf;,,) is likely to be endogenous to rice yield
and rice sales price. Those who use different types of information are likely to get a
higher amount of productivity (or rice sales price) thanks to their information
accessibility. At the same time, those who produce more (or get a higher sale price)
have more chances to adopt different types of information. To overcome simultaneous
causality bias with instruments variables, the first stage is as follows

ﬁlkAkiv + X’ivy + Uy + Oiy » (2)

9
Infy, = Bo +

k=1
where Ay, is the source of information acquisition used as an instrumental variable
such as acquaintance within a village, acquaintance outside of the village, the village
leader, local market/intermediate trader, mobile phone, TV, radio, others, and not sure’
of information source. In detail, it is measured as a dummy variable in which the first
most influential information source for each piece of information was set to 1 and the
rest to 0. The pre-existing information highlighted in the study is local wisdom or
knowledge, sharing similar regional spiritual values, and promoting cooperation
(Gadeng et al., 2018; Susilawati et al., 2020). Since it is shared with people around the
one as ‘know-how’ from the previous generation, its importance and significance vary
depending on the source of information (Mittal and Tripathi, 2009; Mungmachon,
2012). Thus, the information developed appropriately for the local environment and
society is an information network composed of people’s networking (Martin 2014;

Situmorang et al., 2015). For the validity of Ay;,,, two conditions of the instrumental
variable must be satisfied. The instrument variable (A) should be related to Inf;, and
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be independent of InY;,, inthe equation (1). As Besley (1995), Brasselle et al. (2002),
and Markussen (2008) prove the statistical significance of their instrumental variables
by satisfying the two conditions mentioned above, it seems that the source of
information acquisition is correlated with information usage and independent of the
rice prediction (or sales price). Brasselle et al. (2002) and Markussen (2008) also used
the acquisition source of treatment variables as their instrument variables.

When dealing with endogenous dummy variables, it is essential to avoid falling into
“forbidden regression” which means replacing a nonlinear function of an endogenous
variable with the same nonlinear function of fitted values from a first-stage estimation
(Wooldridge, 2010). Angrist (2009) also suggests plugging in the fitted values of
Inf;, derived from equation (2) into the equation (1):

Y, = ay + .Blﬁl\fiv + X’ivy + Uy + €y 3)

Equation (3) is the second stage of 2SLS that solves the simultaneous causality bias
between the dependent variable of rice yield and rice sales price and the information.
According to the survey results, the respondents who mainly use information often use
more than one piece of information. Therefore, a multicollinearity issue occurs when
adding two or more information variables. Thus, each type of information is analyzed
individually.

V. Results and Discussion

1. Results

For the model’s goodness of fit, the test of endogeneity and overidentifying
restrictions shows that both p-values of ‘the Robust score Chi2’ and ‘the Robust
regression F statistics’ are not statistically meaningful, solving the endogeneity between
IV and the dependent variable. It also informs the valid instrument variables since the
p-values of score chi2 for the overidentifying restrictions indicate insignificance.
However, in the case of column (5), which shows the causal relationship between rice
yield and input information, the ‘test of overidentifying restrictions’ was observed to
be statistically significant. This means the instruments here may not be valid. The
results of the endogeneity test and test of overidentifying restrictions in Table 4 and
Table 5 show that all information columns except input information prove that the use
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of instrumental variables is statistically valid. Therefore, the input information in
column (5) is not a separate result verified for endogeneity compared to the existing
OLS results.

Table A2 in the appendix shows the first stage results of 2SLS using instrumental
variables for production-related information use. Instrumental variables are sources of
information, which consist of 10 items as described in “procedure”; acquaintance
within or outside of a village, village leader, local market, intermediate dealer, mobile
phone, TV, radio, others, and unknown. The reference is an “unknown” source of
information. In the third column, the agricultural technique information received from
cell phones, radios, and other village acquaintances is statistically significant. However,
the agricultural technology information received from the local market has a negative
direction. The input information was statistically significant from sources received
from radio, local commercial districts, village heads, and other village acquaintances.
Moreover, Table A3 in the appendix indicates the first stage results of 2SLS using
the IV for marketing-related information use. Regarding rice sales price information,
the sources of information received from radio, mobile phones, intermediate traders,
and acquaintances living in other villages were statistically significant. Lastly, in the
case of intermediate trader information, the source received from merchants and
acquaintances living in other villages is statistically significant.

Table 4 indicates the second-stage results of 2SLS using IV and OLS results regarding
rice yield and production-related information. Weather and input information do not
establish a meaningful causal relationship with the rice yield. On the other hand, farms
that have used agricultural technique information produced 57.1% higher production
per rai than farms that have not used it. If the yield increases by 10%, the size of the
harvested land decreases by 9%. Moreover, if the age of the head increases by one year,
the production per unit area decreases by 2.25%. If the labor force increases by one
person, the output per unit area increases by 9.4%. Farms that produce rice during the
dry season have 54.3% higher production per rai than farms that do not.

The results show that farmers who use agricultural technique information produce
57.1% more than those who do not, which can be considered an overestimation.
However, there should be differences in productivity as they have struggled to acquire
information to survive independently without the help of local governments, central
governments, and other external organizations. Farmers in the villages may not be able
to accurately understand these differences because rice farming is a livelihood that has
been engaged without dramatic change for decades. On the other hand, using pre-

(© 2023 East Asian Economic Review



18 Bheomseok Kim and Taeyoon Kim

existing information to make a difference in production can make this difference. This
is not a new project that measures the effectiveness of a specific intervention. Still, it
is very encouraging that efforts to survive on their own have made such a difference

among indigenous peoples.

Table 4. Second-stage [V-2SLS and OLS Estimates of Rice Yield and
Production-related Information Use

The Logarithm of Rice Yield

Dep. Variable (Production quantity kg/land ha)

OLS Second-Stage IV-2SLS
Indep. Variable (1) Weather (2) Input (3) Farming (4) Weather (5) Input (6) Farming
' Technique Technique
Type of Information
-0.164 0.470
Weather (0.122) (0.486)
Input 0.235* 0.316
P (0.130) (0.348)
. . 0.287%* 0.571*
Farming Technique (0.126) (0.319)
Farm characteristics
Landsize -0.890%**  -0.922%** Q. 911*** -0.949%** _(.927*** _(9]7***
(log Rai) (0.0813)  (0.0817)  (0.0782)  (0.0981)  (0.0853) (0.0770)
Distance to market 0.0118 6.38e-05 0.0191 0.00334  -0.00322  0.0286
(log) (0.0575)  (0.0579)  (0.0594)  (0.0601)  (0.0578)  (0.0638)
Input expense 0.00157  -0.00553  -0.00788  -0.00457 -0.00742  -0.0157
(log) (0.0159)  (0.0167)  (0.0163)  (0.0169) (0.0171) (0.0173)
Non-farm income -0.0109  -0.00960  -0.00986  -0.00980 -0.00925 -0.00911
(log) (0.0105)  (0.0105)  (0.0103)  (0.0108)  (0.0104) (0.00986)
Farmer characteristics
Ase of Head -0.0233%** -0.0202*** -0.0231*** -0.0247*** -0.0191** -0.0225%%**
& (0.00661) (0.00719) (0.00647) (0.00703) (0.00800) (0.00610)
Sex of head 0.0988 0.0438 0.0445 -0.0152 0.0351 0.0198
(O=female, 1=male)  (0.142) (0.149) (0.140) (0.185) (0.153) (0.142)
Education level of 0.0395 0.0719 0.0669 0.0940 0.0783 0.0801
Head (log) (0.119) (0.122) (0.122) (0.140) (0.116) (0.122)
Number of Families ~ 0.113* 0.0915 0.0981* 0.0718 0.0879 0.0941*
labor (0.0592)  (0.0586)  (0.0586)  (0.0787)  (0.0560)  (0.0569)
Years of rice farmin 0.0185*** 0.0153** 0.0183*** (0.0186*** 0.0142** (.0182***
& (0.00600) (0.00614) (0.00587) (0.00629) (0.00704) (0.00560)
Rice farming during ~ 0.624** 0.544** 0.571%* 0.533%* 0.524%*  (.543%*
dry season (dummy) (0.259) (0.258) (0.259) (0.252) (0.257) (0.267)
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Table 4. Continued

The logarithm of Rice Yield

Dep. Variable (Production quantity kg/land ha)

OLS Second-Stage IV-2SLS
. (3) Farming (6) Farming
Indep. Variable (1) Weather (2) Input Technique (4) Weather (5) Input Technique
Selling rice during 0.166 0.213 0.111 0.154 0.230 0.0604

dry season (dummy)  (0.256)  (0.257)  (0.246)  (0.221)  (0.262)  (0.248)
7.505%%% 7 57RkRR T S0GRRR 7730k 7 §TREAE T 433k

Constant (0.489)  (0.480)  (0.478)  (0.527)  (0.458)  (0.469)
Village fixed effect Yes Yes Yes Yes Yes Yes
Observations 180 180 180 180 180 180
R-squared 04915 04959  0.5011 0.410 0.495 0.486
Endogeneity test
Robust Score Chi2 0.1448 07804  0.3028
(p-value)
Robust regression F 0.1368  0.7905  0.3298
(p-value)
Test of overidentifying
restrictions
Score Chi2 (p-value) 0.1022  0.0899  0.2506

Note: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1).

Table 5 presents the other second-stage results of 2SLS using IV and OLS results.
It explains the causal relationship between the rice selling price and marketing-related
information. First, farms that use rice sales price information receive 64.5% higher rice
sales than farms that do not. This difference is brought about by the efforts of farmers
in a natural state without external intervention rather than measuring the effectiveness
of a new program. Second, farms with information about intermediaries receive 60%
more rice sales than farms without information. The role of traders may positively or
negatively affect farmers’ income depending on the region and social culture.
However, in this survey, there was also a question about more than one piece of
information about intermediaries, so it was thought that a positive causal relationship
could appear. However, in this research questionnaire, the response result that the
respondent transacts with one or more intermediaries means that information users can
leverage trading with intermediaries depending on the situation. Therefore, a positive
causal relationship may appear. When rice sales increase by about 10%, farm
households’ rice production decreases by 7.1~7.8%. Furthermore, if the farm household
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head is male, the rice sales decrease by 38.6~42.3%. Several studies show that female
household heads have higher agricultural productivity and income through bargaining
with intermediate traders (Aker and Mbiti, 2010; Klonner and Nolen, 2010; Lee and
Bellemare, 2013; Shimamoto et al., 2015). Also, it is analyzed that selling rice in the
dry season does not significantly affect the total rice sales.

In Table 4, it is said that in the case of the OLS result that did not verify the
endogeneity, the farming technique information significantly increased the yield by
28.7%. However, as a result of verifying endogeneity using the instrumental variable
of the source of information, the use of technology information resulted in an increase
in yield by 57.1%.

Table 5. Second-stage IV-2SLS and OLS Estimates of Rice Selling Price and
Marketing-related Information Use

Dep. Variable The logarithm of Rice selling price (Kip/kg)
OLS Second-Stage IV-2SLS
Indep. Variable (1) erp Sales (2) Intermediate (3) erp Sales (4) Intermediate
price trader price trader
Type of Information
Crop Sales price 0.364* 0.645%
p p (0.191) (0.371)
. 0.373* 0.600*
Intermediate trader (0.192) (0.365)
Farm characteristics
Land size 0.217 0.203 0.199 0.181
(log Rai) (0.170) (0.159) (0.159) (0.148)
Distance to market 0.144 0.169 0.128 0.171
(log) (0.176) (0.172) (0.167) (0.154)
Input expense 0.0117 0.0108 0.00957 0.00868
(log) (0.0368) (0.0346) (0.0357) (0.0326)
Non-farm income -0.0212 -0.0225 -0.0224 -0.0243
(log) (0.0168) (0.0170) (0.0152) (0.0152)
Rice production -0.740%** -0.778*** -0.715%%%* -0.782%**
quantity (log) (0.179) (0.167) (0.168) (0.151)
Farmer characteristics
Ace of Head -0.0102 -0.0110 -0.00840 -0.0100
& (0.0136) (0.0125) (0.0129) (0.0115)
Sex of head -0.425* -0.402 -0.423* -0.386*
(O=female, 1=male) (0.255) (0.247) (0.242) (0.231)
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Table 5. Continued

Dep. Variable The logarithm of Rice selling price (Kip/kg)
OLS Second-Stage IV-2SLS
Indep. Variable (1) erp Sales (2) Intermediate (3) erp Sales (4) Intermediate
price trader price trader
Education level of 0.369* 0.360* 0.392%* 0.374*
Head (log) (0.207) (0.212) (0.196) (0.196)
Number of Families -0.0540 -0.0584 -0.0557 -0.0625
labor (0.0932) (0.0873) (0.0905) (0.0799)
Years of rice farmin 0.0228** 0.0237** 0.0216** 0.0234**
& (0.0113) (0.0105) (0.0108) (0.00975)
Selling rice during -0.226 -0.203 -0.350 -0.286
dry season (dummy) (0.434) (0.445) (0.405) (0.397)
Constant 11.72%%%* 12.07*** 11.47*** 12.09%**
(1.265) (1.174) (1.189) (1.083)
Village fixed effect Yes Yes Yes Yes
Observations 92 92 92 92
R-squared 0.3681 0.3687 0.351 0.358
Endogeneity test
Robust Score Chi2 0.3429 04631
(p-value)
Robust regression F 03891 0.5095
(p-value)
Test of overidentifying
restrictions
Score Chi2 (p-value) 0.8497 0.8352

Note: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1).

Lastly, Table 5 presents the causality between rice selling price (Kip/kg) and
marketing-related information using OLS regression and IV 2SLS analysis. It shows
that using crop sales price information and intermediate trader information increases
rice sales by 36.4% and 37.3%, respectively, as a result of OLS analysis. However, as
a result of 2SLS supplementing endogeneity, these two types of information make a
difference of 64.5% and 60.0%, respectively. Therefore, the OLS result is
underestimated than the result of verifying endogeneity. Furthermore, in the case of
female household heads, which account for 17% of the respondents, the rice selling
price (Kip/kg) is 38.6% and 42.3% higher than male household heads when using
intermediate trader information and sales price information, respectively. In the Tack
and Aker (2014) study, which measures the optimal sales price of crops with traders
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using a mobile phone, female participants get higher sales prices of the crops than male
participants. Regarding crop productivity, Aker and Ksoll (2016) present that women
produce more diverse crops than men.

2. Discussion

Smallholder farmers in developing countries lack information accessibility, leading
to low agricultural outcomes. However, it is difficult to find a causal relationship
between various interventions related to the information and farm productivity due to
many uncontrolled factors. Therefore, this study focuses on which types of pre-
existing information are significantly influenced by Lao indigenous smallholder
farmers’ rice yield and selling price.

Weather information has little effect on agricultural productivity, similar to
Fafchamps and Minten (2012), who found that weather information affects the
enhancement of crop grading but not agricultural productivity.

Svensson and Yanagizawa (2009) found that the distribution of farm-gate prices of
maize in Uganda benefitted farmers to the higher sales price of their maize. Also, Tang
et al. (2015) reported use of information tools for market information brought higher
returns back to farmers and made better farm-planning decisions in developing
countries. These two studies have attempted to verify the causal links of market
information to sales prices by the farmers. This study also found that information and
exchanges on intermediaries increase the selling price. We also found that obtaining
sales price information resulted in more than 60% of sales revenue.

In this way, the indigenous people of Laos have used agricultural information to
make a difference for themselves without external intervention. Although not all
information was statistically significant, such local information, knowledge, or
wisdom provoked significant differences. Without considering these differences in
advance, new program performance measures may be inaccurate. Therefore, looking
at Figure 2, it can be seen that the “Pre’ bar” considering pre-existing information has
a higher understanding of information than the “Pre bar” not considering pre-existing
information. Thus, the “Post’ bar” can measure a more genuine impact. This is similar
to the assertion of Aker and Ksoll (2016) that the effect of crop production diversity
through cell phone use was measured relatively higher for women than for men.
Because men already understood cell phone use, the effect was higher in women than
men. Likewise, measuring the understanding of indigenous peoples can provide a
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more accurate impact evaluation. It can also determine whether information about
indigenous peoples is accurate or inaccurate.

Figure 2. Different Impact Evaluation between the One Considering Pre-existing
Information and the Other Not Considering Pre-existing Information

Ability to use
information

. Genuine impact
Previous

Impact estimation
Observed ability to use
Information [

N\

Pre Post Pre’ Post’
Impact Evaluation Impact Evaluation
w/o considering 5 w considering
pre-existing information pre-existing information

Note: by Author

This study focused on sticky rice, a staple food of the Lao people. Rice can be stored
relatively longer than other vegetables and fruits. Previous studies assert that such
perishability will have a higher effect and sensitivity on agricultural information
(Deaton and Laroque, 1996; Overa, 2006; Muto and Yamano, 2009; Aker, 2010). To
measure this effect more accurately, it is necessary not to overestimate or
underestimate the effect of new information through observation and quantitative
analysis of pre-existing information, as shown in Figure 2.

VI. Conclusion

This study argues that qualitative analysis between pre-existing information and
agricultural outcomes be considered before the experimental study, such as whether
indigenous people use existing information, what information they have been using,
and how accurate they are.

The research uses 180 household survey data in Laos in 2018 by focusing on the
causal relationship between information (three production-related and two market-
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related information) and agricultural outcomes. Since the information is likely to be
endogenous to rice yield and selling price due to simultaneous causality bias, it uses
2SLS with instruments variables, access to the information such as acquaintance
within a village, acquaintance outside of the village, the village leader, local
supermarket, intermediate trader, mobile phone, TV, radio, and local government staff.
Results show that farming technique information positively affects rice yield.
Furthermore, all market-related information positively impacts rice sales prices,
approximately 60-65% higher for information users. More specifically, it finds that the
households using the crop price information and intermediate trader have gained
64.5% and 60.0% higher selling price per kg than those who have not used it.
Moreover, among production-related information, it estimates that farmers using
farming techniques information have harvested 57.1% more in rice yield than non-
users.

As the quantitatively significant results of indigenous peoples’ understanding of
agricultural information were analyzed, it is necessary to pay more attention to the
knowledge and wisdom the indigenous peoples have used in agriculture in future
studies. Furthermore, regarding policy implications on international development
projects for disseminating agricultural information, finding a causal relationship
between existing information and farm performance could lead to genuine
consideration on whether they use the information and what kind of information they
use before the project. Therefore, it is a key contribution to consider the pre-existing
information about indigenous people’s livelihoods in evaluating the information
dissemination project.
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APPENDIX

Table Al. Percentage of Sources of Information Acquisition by Information

Production-related Marketing-related
Source of information information
Information Acquisition Weather  Input T};iﬁﬁiglgle Cr(;,liiizles Int‘}rgggrlate

Acquaintance within the village 44.1% 39.3% 62.2% 52.8% 53.5%
Acquaintance outside of the village 2.5% 2.9% 6.7% 5.7% 4.7%
The village leader 23.7%  29.9% 8.9% 13.2% 16.3%
Local market/ Retailer and crop trader 14.8% 13.0% 2.2% 5.7% 7.0%
TV 1.6% 1.6% 0% 0% 0%
Mobile phone 0% 0% 6.7% 11.3% 7.0%
Radio 2.9% 1.6% 0% 5.7% 7.0%
Others 8.8% 5.9% 11.1% 1.9% 0%
Unknown 1.6% 5.9% 2.2% 3.8% 4.7%
Observations 68 69 71 53 43

Notes: 1. The total number of household heads using production-related information and marketing-related
information is different. Please refer to Table 3 for the information uses.

2. In the case of the production-related information, there exists ‘local market’ as an answer choice
instead of ‘retailer and crop trader’. Conversely, the ‘retailer and crop trader’ answer choice is in
the answer choice for marketing-related information.

Table A2. First-stage Results of IV: Production-related Information Use

Source of (3) Farming
Information Acquisition (1) Weather (2) Input Technique
. o . -0.136 0.238 0.315
Acquaintance within the village (0.273) (0.220) (0.229)
Acquaintance outside of 0.234%%* 0.415%** 0.295%**
the village (0.114) (0.100) (0.104)
. 0.291** 0.267** 0.164
The village leader (0.139) (0.119) 0.123)
Local market 0.757%%* 0.433%** -0.549%**
(0.157) (0.168) (0.157)
TV 0.362 0.198 0.258
(0.368) (0.248) (0.273)
. 0.129 0.206 0.573%%*
Mobile phone (0.163) (0.136) (0.099)
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Table A2. Continued

Source of (3) Farming
Information Acquisition (1) Weather (2) Tnput Technique
Radio -0.089 0.800%** 0.653%**
(0.211) (0.091) (0.154)
Others 0.230 0.288 0.421
(0.331) (0.313) (0.435)
Village fixed effect Yes Yes Yes
Constant -0.348* 0.010 0.357
(0.261) (0.291) (0.267)
Observations 180 180 180
Adj R-squared 0.0542 0.2519 0.2455

Notes: 1. Robust standard errors in parentheses (¥*** p<0.01, ** p<0.05, * p<0.1).
2. Information source is from unknown reference groups

Table A3. First-Stage Results of IV: Marketing-related Information use

Source of
Information Acquisition

(1) Crop Sales Price

(2) Intermediate Trader

. - . 0.193 0.114
Acquaintance within the village (0.272) (0.401)
Acquaintance outside of 0.454%** 0.413*
the village (0.146) (0.208)

. 0.064 0.134
The village leader (0.342) (0.295)
. 0.561%%%* 0.661***
Retailer and crop trader (0.163) (0.131)
. 0.645%%%* 0.240
Mobile phone (0.162) (0.238)
Radio 0.571** -0.674%**
(0.225) (0.246)
0.209 0.375
Others (0.380) (0.328)
Village fixed effect Yes Yes
0.624 -0.312
Constant (0.734) (0.729)
Observations 92 92
Adj R-squared 0.1027 0.0651

Note: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
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