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Abstract

Previous studies indicate that Colombian farmers make production decisions based on informal
sources of information, such as family and neighbors or tradition. In this paper we randomize
recipients of price and climate information using text messages (SMS technology). Under this
experimental design we find that relative to those farmers who did not receive SMS information,
the farmers that did had better knowledge of prices and the dispersion in the expected price of
their crops was narrower, although we do not see a significant difference in the actual sale price.
Farmers also report that text message information is useful and becomes an important source of
information for sales. Even though we find significant reduction in crop loss in general and due
to weather conditions, we do not find significant changes in their revenues or household
expenditures.

Key words: Randomized evaluation, price and climate information in agriculture, bargaining,
spillovers, SMS technology.
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EL IMPACTO DE RECIBIR INFORMACION DE PRECIOS Y
CLIMA EN EL SECTOR AGRICOLA®

Adriana Camacho Emily Conover

Resumen

Algunos estudios indican que los agricultores colombianos toman sus decisiones de produccion y
ventas basadas en fuentes de informacion informales tales como la familia y los vecinos. Este
trabajo presenta un experimento de asignacion aleatoria de envios de mensajes de texto con
informacion de precios y clima. En este disefio experimental encontramos que en relacion con
los agricultores que no recibieron informacion a través de mensajes de texto, los agricultores
tienen un mejor conocimiento de los precios y la dispersion del precio esperado de venta es
menor, aunque no vemos una diferencia significativa en el precio de venta real. Los agricultores
también reportan que la informacién de mensajes de texto es util y se convierte en una
importante fuente de informacién para las ventas. Aunque encontramos una reduccion
significativa en la pérdida de cultivos en general y debido a las condiciones climaticas, no
logramos encontrar cambios significativos en sus ingresos o gastos del hogar.

Palabras clave: evaluacion aleatoria, Informacidon de precios y clima, poder de negociacidn,
externalidades, mensajes de texto.
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I. Introduction

Many agricultural products in Colombia today are not produced, or are commercialized
inefficiently due to farmers’ lack of information on prices. Access to information in rural areas is
limited and costly. A recent study of information demand and supply in the agricultural sector,
conducted by USAID-MIDAS (2007-2008), found that the sources of information are not well
known (Perfetti et al.,2007)). Small producers usually sell their products in their farms knowing
only prices in the local area. Our baseline survey assesses farmer’s knowledge of prices by
asking if they had to sell their product today, at what price would they sell it. We find that 26%
of farmers do not know the price for their product if someone came to their farm; 43% do not
know it for the municipal market; 63% do not know it for Bogota, and 55% do not know it for
the department market. This study provides climate and price information to farmers and

determines whether this information improved their welfare.

Colombia's mobile phone technology has almost full connectivity coverage across the population
and territory. There were 37.8 Million lines activated during the period of this study,
corresponding to a coverage rate of 96% with respect to the total population older than 5°. There
are two important reasons why SMS is a massive and relatively inexpensive way to disseminate
information: first, the cost of a SMS is 40% of the cost of a one minute cell phone call, and
second, information can be received by many farmers at the same time. In this study we take
advantage of the connectivity in Colombia, and the low cost and high use* of SMS technology to
estimate the improvement in welfare of randomly selecting farmers who receive detailed weather

and national price information via text messages.

We evaluate the impact of the program on 3 types of outcomes: (1) agricultural activities, (2)
farmers’ welfare, and (3) spillovers effects of the program. In the first group of agricultural
activities we include: knowledge of price in different markets, price differential and dispersion
with respect to officially reported data and farmers reported data, crop loss, harvest delay, crop

storage, SMS as a substitute of sources of information to plant or sell, change in the products that

? Population counts in 2008 correspond to the projections reported by Departamento Nacional de Estadisticas
(DANE). Number of lines active in the second trimester 2008 comes from the quarterly report from Comisioén
Regulacion Telecomunicaciones (CRT).

* In the baseline survey 78% of farmers indicated that they know how to receive and 34% know how to send text
messages. This difference is not significant between the treatment and control group.



are planted or markets where products are sold. In the second group of outcomes we include:
household revenue and expenditures. In the third group of outcomes we plan to examine
externalities of the program by measuring a change in the number of contracts or agreements

with other farmers.

The findings of this paper show that providing information on regional prices in a massive and
relatively inexpensive way has the potential of increasing farmers' knowledge of prices.
Nevertheless, preliminary evidence, in the 4 months of intervention, does not show an increase in

farmer's bargaining power and revenues.

This paper is structured as follows: the next section includes a review of the literature on the
relation of technology adoption to welfare and peer effects. In section I1I we provide a detailed
description of the experimental design. Section IV describes the data from our two rounds of
surveys and other sources of price and climate information that we used. In Section V we explain

the empirical specification, followed by the results in Section VI. We conclude in Section VII.

I1. Previous Literature
Papers on technology adoption and welfare

Using the roll-out of cell phone coverage as a quasi-experimental design, researchers have
looked at cell phones’ impact on welfare and price dispersion across markets. These studies
found that with the introduction of cell phones, welfare improved and price dispersion
diminished (Jensen 2007; Aker, 2008). These improvements appear to be due to a reduction in
search costs. Similarly, Beuermann (2010) shows how the introduction of at least on payphone in
rural villages in Peru generated great improvements in sale prices and reduction of agricultural
production, which in turn reduced the use child labor for agricultural production. Montenegro
and Pedraza (2009) suggest that the improvements in speed and quality of communications in
Colombia in the period from 2000 t0o2008 due to cell phones may have resulted in welfare
improvement because it can partly explain the fall in kidnapping rates. Their hypothesis is that
mobile phone technology improves communication between the targeted individual and the

police.



Unlike the papers cited above, in this study rather than using the roll-out of cell phone coverage
as a quasi-experimental design, we directly test the hypothesis that reductions in search costs
affect welfare by randomly selecting farmers to receive price information for their crops in
different markets via text-messages. We then test the extent to which this reduction in search

costs affects different measures of farmers' welfare.
Papers on technology adoption and peer effects/externalities

Papers that have looked at peer effects on technology adoption include Foster and Rosenzweig
(1995) and Oster and Thorton (2009). The first paper finds that imperfect management of new
technologies and farmers experience are barriers for adoption, but own experience and
neighbors’ experience with technology increases farmers’ profitability. The second paper finds
that peers provide information about the new technology, but adoption depends on the value

given by the individual to the technology.

Like these two papers, we also study the influence of technology adoption by neighbors or

relatives.
II1.Experimental Design of the Project

The study took place in the departamento of Boyacd where two irrigation associations,
Usochicamocha and Asusa, provide their services. The irrigation associations provided a
complete list of users including their cell phone numbers. Among the users there are (crop)
farmers and cattle ranchers, but given that our population of interest are farmers, we used the
census of economic activity to determine the proportion of farmers in each unit. We then
calculated the proportion of surveys needed in each irrigation unit to have a (15%) proportional
sample of farmers in each area. Our sample includes 500 surveys, 66% (335) of them in

Usochicamocha municipalities and 33% (165) in Asusa municipality.

We isolate the program effect by using random treatment assignment. Specifically, the randomly
selected farmers who received the information were assigned to the treatment group, while the
farmers who signed up for the initiative but who were not selected, were in the control group. To
participate in the study the farmers needed to fulfill the following conditions: (1) cell phone

ownership; (2) voluntarily agreement to sign a consent form authorizing us to send text message



with relevant agricultural information; (3) at least half-time employment in commercial farming
activities (other than for self-consumption); and (4) belonging to one of the irrigation

associations.

At the time of the baseline survey farmers were told that about half of them would be randomly
selected to receive the “treatment” (price, weather and administrative information). 255
individual farmers received the treatment. The remaining 245 farmers were assigned to the
“control” group. We conducted an additional randomization at the unit level to capture spillover
effects of the information shared between neighbors. Each area of irrigation is divided into 11
units, for a total of 22 irrigation units. The 22 units were matched according to their observable

characteristics and we chose 143 farmers in 10 of the 22 units as a source of extra-treatment.

The time line for the intervention is given in Figure 1. The baseline was conducted in March-
April 2009, before the SMS intervention. Starting on the 29th of July, the treatment group of
farmers received the intervention. The first day of the intervention we sent text messages giving
instructions on how to read and understand the price and climate information that we would be
sending by SMS during the following 6 months. Treated farmers received daily text messages
on prices for 3 markets and 8 of the products grown in their region’. They also received weekly
weather information for a period of 4 months, starting on September 20, 2009. Out of the 185
days of the intervention, all farmers received price information every weekday except for 10
days, when information was not provided to us by the primary source’. A total of 72,834 SMS
were sent, 79% of these were on prices, 19% on climate, 2% administrative. On average a treated
farmer received 144 price messages, 34 climate messages, and 4 administrative messages.” The
follow-up survey was conducted in November-December 2009, after the farmers had made their

decisions on sales and commercialization of their products.

5 The markets and products were chosen according to the reported relevant market of the area, and conditional on
availability of information. The main crops grown in this region in order of importance are: onions, potatoes, corn,
beans, peas, beet, lettuce, and broccoli. Since certain crops are sold in specific days of the week, the information
sent accounted for the seasonality of products sold in markets.

¢In these 10 day the person from the CCI at Tunja, our source of information, was not able to send daily prices.

7 Administrative messages were sent by the irrigation associations and typically meeting or payment reminders.



Source of Data on Prices

The Corporacion Colombiana Internacional (CCI) administers the System of Price Information
in the Agricultural Sector (SIPSA—Acronym in Spanish). SIPSA includes information for more
than 700 products in 66 markets in 18 departamentos. Each day at 9 am we received information
provided by the CCI. This price information corresponds to the average prices of transactions
made earlier that day. Markets operate from 11 pm to 5 am. Although the price information
provided by the CCI is publicly available by internet at 3 pm®, the farmers have limited internet
access at home and in their village. In the survey, 4% of farmers reported to have access to

internet at home and 15% reported access in their village.

Source of Data on Weather

The Instituto de Hidrologia, Metereologia y Estudios Ambientales (IDEAM) provides a weekly
report with weather forecasts including minimum and maximum temperatures', probability of
rain fall, drought, floods and frost alerts. The IDEAM agreed to include our areas of study within

their forecast models, which allow us to provide accurate information for this intervention.
IV.Description of the Baseline and follow-up survey Data

The baseline characteristics, to ensure that the treatment and control groups are similar, were
collected in the first round of surveys prior to the intervention and are reported in Table 1. Table
1 also includes some socio demographic characteristics that we were able to match from the
Census of the Poor Survey’. The baseline survey includes socioeconomic questions, as well as
information on agricultural production and commercialization decisions. As Table 1 reports,
there is only one significant difference across the treatment and control group, indicating that

balance of these two groups was achieved.

8 Available at: http://www.cci.org.co/cci/cci x/scripts/home.php2men=1018&con=192&idHM=28&opc=199

’ We have personal identifiers in the Census of the Poor and in the baseline survey which enable us to match the
information to the whole family. The match rate was approximately 86% for Asusa and 75% for farmers in
Usochicamocha.



The average farmer in our sample is 50 years old, 70% of the farmers are male, with 6 years of
education and 29 year of experience in farming activities. They spend 34 hours a week working

on agricultural activities.

To ensure the quality of the information collected we asked farmers to keep records on the price,
quantity, date and location of the products sold. The second round of surveys collected follow-up
information on the key outcome variables: sale price, production, transport, crop information
shared with neighbors, crop loses and specific questions about the intervention for those who
reported receiving SMS information useful for their agricultural activities. We followed 95% of
the people in the second round. To encourage participation there was a raffle of a spraying

machine.

Since the price information sent via text messages corresponded to the typical crops grown in the
region and not necessarily those grown by an individual farmer, there was variation across
farmers on how many crops for which they received prices coincided with the crops actually
grown by the farmer. Some farmers may have received information on all of their crops while

others on none. We exploit this variation in our analysis.

V. Empirical Specification

Since we observed the same farmer in two periods to evaluate the effect of the text messages we
used a difference-in-differences approach, and a first differences with farmer fixed effects. Our

estimating difference-in-differences equation is:

I/iupt = ﬂO + IBIY;I + ﬂZEXtraiut + IB3P0Stt + IB4 Pr Odipt + IBSTEtPOStt + 1867—;t Pr Odipt

+ 5, Pr odip,Post, + BT, Pr odl.p,Post, +B,X, +y, + Yot )

And our estimating first difference with farmer fixed effects equation is:

Yiupt = ﬂO + IBZEXtra + ﬂ4 Pr Odipt + ﬂSYZIPOStt + ﬂ67—;t Pr Odipl

+ B, Prod,, Post, + KT, Prod,, Post, + B, X, +y,+y, +&,, @)

iut



Where i denotes the individual farmer; p denotes the product; # denotes the irrigation unit; and ¢
denotes the first or second round of surveys. Y, corresponds to the outcome of interest. T} is a
treatment indicator which takes the value of 1 if the farmer received text message information.
Post; is an indicator variable which takes a value of 1 after the initiation of the program.10 Prody,
is an indicator variable which takes a value of 1 if farmer i received text message information
regarding one of his product. Extra;, corresponds to the number of producers who received
treatment in the farmer’s irrigation unit. Xj, is a vector of farmer's characteristics including:
education, experience, age, gender, percentage of time dedicated to farming, size of the crop,
storage capacity, own means of transport, whether the farmer is credit constrained, distance from
the farm to markets, y, are irrigation unit indicators to capture any characteristics that are
common across irrigation units but do not change over time, y, are dummy variables for the
importance of the product, within the products of the farmer. Equation 2 includes y; farmer fixed
effects, therefore we do not control for individual characteristics which do not vary much

between both rounds of surveys.

Additionally, we estimate an alternative model where we control for the outcome at baseline as
follows:
Y;upt = ﬂO + IBIT;I + IBZE‘Xtraiut + IBS}Iiupt—l + 164 Pr Odipt + 186]-1'1 Pr Odipt + ﬂ4Xit

+y,+7, e

upt

3)

Where the variables are defined the same way as in equation 1. This specification could help to

absorb noise and give more flexibility in the parameter f; than the fixed effect specification.

Parallel to the three equations presented above we test for spillover effects, by interacting these
same specifications with the following measures: number of text messages received (directly
from the program or indirectly from a participant), frequency of visits to neighbor farmers,
number of people the farmer knows who are enrolled in the program interacted with frequency of

visits to neighbor farmers . All of this different measures are used as proxies for the amount of

' We use different definitions of post depending on the timing of the outcome of interest. We use: post to take into
account the period after the initiation of the program; post crop takes into account that the farmer planted after the
initiation of the program; and post_sale takes into account that the farmer sold its product after the initiation of the
program.



contact with information that an individual can have, and we expect to get from them a measure

of the externality effect of the program.

VI. Results

Our outcomes of interest are: knowledge of price in different markets, text message as a
substitute of sources of information to plant or sell, price differential and price dispersion with

respect to officially reported data and farmers reported data, crop loss.

Knowledge of price in different markets

Knowledge of price corresponds to the simplest possible outcome one can test in this
experiment. We want to know whether sending price text message information can have an
impact over the self-reported knowledge of prices by product and market. The dependent
variable is constructed from the question in the survey where we ask the farmer: "If you would
have to sell your product today, what would be the price you think you will get after a
negotiation in the farm, municipal market, Bogotad and departamento market"? Independent of
the accuracy of the value reported, we give the value of 1 if there was a price reported and 0 if

they answer they do not know.

Table 2a and 2b include the same empirical specification for the four different markets: farm
and municipal market, Bogota and departamento market respectively. Column 1-2 corresponds
to the estimation in equation 1, Columns 3 and 4 correspond to the estimation in equation 2, and
Columns 5 and 6 correspond to the estimation in equation 3; the difference between each pair of
columns is that the second column in each pair includes economic importance of product fixed
effect, while the first one does not include this control. On average, treated farmers receiving
messages corresponding to their crop are between 20 and 30 percentage points more likely to

know the price in all markets except for the departamental market.
Text messages as a substitute of sources of information to sell
We test whether the information received by farmers has been useful for their agricultural

activities, specifically for sales. In Table 3 we use four different outcome variables: (1) the

10



farmer reported text messages as a source of information in the follow-up survey; (2) relative to
the sources of information reported in the baseline, changes in the source of information used for
selling; (3) an interaction of these two outcomes that captures a change in source of information
including text messages as an important source of information; and (4) the last column includes
changes in the importance of source of information and reports text messages as a new source of
information. The table shows that the coefficient related to the treatment effect is positive and
significant at the one percent level for all outcomes except for change in source of information
(column 2), we also include the treatment interacted with the dummy variable that indicates that
the prices sent via text messages coincided with the products that the farmer is planting, but we

do not find a differential effect of the treatment for different products.

Our survey also includes data to test whether the information sent affected planting decision or

helped in solving problems related to the crop. (This has not been tested yet)

Price differential at the time of sale

We construct the difference between the sale price reported by the farmer and the sale price
reported by the official data from CCI in a certain week in Bogota and Tunja, two markets where
these farmers sell and where we have official data from CCI. Table 4 does not show a significant
difference, consistent throughout different specifications, in the sale price of treated farmer
compared to the farmers in the control group. But it is important to note that there exists a
positive and significant effect of the sale prices of the products reported in the text message

information for the whole sample, which could be explained as a spillover effect of the program.
Price dispersion and price differential using expected prices

Using the same question as in the outcome of knowledge of price, we construct the difference
between the expected sale price reported by the farmer at the moment of the survey and the sale
price reported by the official data from CCI in a certain week. We also construct an alternative
difference with respect to the price reported by farmer in the survey for a given product in a
given market. In the same way as we construct price differential we construct monthly price
dispersion with respect to these two sources of information. Results, presented in Table 5a and

5b, show that treated farmers clearly have lower price dispersion in the price they report than the

11



control group of farmers in the four different markets. Table 6a, 6b, 6¢ and 6d report expected
price differential for our four different markets of study with respect to CCI official prices from
Bogota and Tunja respectively, but we do not find evidence that treated farmers differ much

from the control group in the expected price reported.

Crop loss

We constructed the three following measures of Crop loss: (1) dummy variable that takes the
value of 1 if the farmer had any type of loss in his crop, (2) a continuous variable corresponding
to the percentage of crop loss, (3) dummy variable that takes the value of 1 if the farmer had
weather related loss in his crop. The results related to these three varibles are reported in Tables
7a, 7b and 7c respectively. All of the specifications consistently show that treated farmers,
compared to the control group, are less likely to suffer a crop loss between 11 and 14 percentage

points.

Additional Outcomes

Other outcomes that would be studied in the future include behaviors with respect to harvest
delay, crop storage, profits, change in the crops that are planted or markets where products are
sold. We did not find significant effect for household revenue and expenditures, this might be

due to the short time period of the implementation of the program.

We have explored the externality effect of the program and have some preliminary findings that
consistently reach to a positive and significant effect only when one uses the data as a cross-
section, but once the individual fixed effect or lagged variable models are used there are no
significant effects. Specifically we see positive externality effect in terms of crop loss due to
weather. This is consistent with the report that treated farmers say about the usefulness of the

information received, where they give a grade of 4.1 out of 5 to the weather information.

VII. Conclusion and Policy Relevance

We tested whether access to price information via text messages changed farmers' behaviors. In
particular, we analyzed whether farmers had a better knowledge of prices and therefore extracted

higher prices for their products. Even thought the information sent seemed to be making them

12



change their perceptions of prices, it did not seem to affect their actual sale price. The results of
our study indicate that inexpensive technological interventions quickly become useful sources of
price information and reduce the probability of weather related crop loss. In terms of welfare
improvement we did not find and effect over profits or household expenditures, but this might be
due to the short term intervention. In addition we will study the positive externalities that the use
of SMS technology has in communities, by encouraging family and neighbors to share
information. Our study will explore whether farmers are transporting their products to bigger

markets as a result of this information.

13
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Figures and Tables

Figure 1: Time Line
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Table 1: Baseline Summary Statistics

Demographic Control Treatment
Producer age 50.36 49.48
Producer is female 0.343* 0.271*
Years of schooling 6.03 5.83
Years of experience 29.59 28.84
Household size 4.22 4.10
Number of hours per week dedicated to farming 34.20 34.29
Income and Poverty indicators
Finished floors 0.68 0.71
Number of rooms in dwelling 3.05 3.03
Number of people per room 1.55 1.50
Dwelling has permanent electricity 0.99 0.99
Dwelling has land line telephone 0.14 0.11
Dwelling has access to potable water 0.96 0.97
Producer takes public transport to city 0.44 0.43
Cell phone
Good (or better) quality of cell phone signal 0.97 0.97
Always reads text messages 0.71 0.71
Producer monthly cell phone expenditure (in pesos) 23,762 27,704
Farm
Household members in agriculture labors 0.80 0.75
Farm area (Ha) 1.40 1.56
Total farm area (Ha) 1.74 2.02
Area - All crops (Ha) 1.10 1.24
Did not store main crop 0.79 0.81
Percent of main crop stored 69.04 62.62
Number of days main crop stored or delayed 27.52 34.06
Loss of any crop 0.49 0.50
Loss of main crop due to weather 0.71 0.77
Number cows and/or horses owned 1.17 1.07
Number of farm equipment (hoses, sprinklers) 532 4.79
Farm ownership 0.60 0.61
Number of neighbors or friends mentioned 1.53 1.62
Cost and Prices
Number of potential buyers that came to the farm 2.07 2.12
Monthly transport costs (in pesos) 128,327 218,414
Neighbors as source of price information 0.10 0.10
No sources of price information 0.07 0.08
Requested credit 0.32 0.29
Denied credit application 0.05 0.06
Distance (Km) nearest department market 17.91 18.31
Road quality 1.96 1.89
Market type
Collection 0.18 0.18
Department market or Bogota 0.30 0.30
Municipal market 0.18 0.24
Other 0.08 0.08

Note: The unit of observation is the farmer, there are 500 farmers.

* Significant at 10%; ** significant at 5%; *** significant at 1%
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Table 7a: Dummy Crop loss

Dependent Variable Loss Dummy
O] 2 3) “ O] (6)

Treatment 0.044 0.042 -0.172%* -0.173%*

[0.036] [0.036] [0.070] [0.071]
Post weather 0.157%%* 0.158%** 0.026 0.03

[0.037] [0.038] [0.059] [0.059]
Treatment*Post weather -0.118%* -0.115%* -0.143%* -0.140%*

[0.051] [0.051] [0.060] [0.060]
Constant 0.258 0.254 5.629%** 5.601*** 0.279 1.208%**

[0.213] [0.216] [1.685] [1.695] [0.290] [0.336]
Individual fixed Effects No No Yes Yes No No
Importance product fixed effects No Yes No Yes No Yes
Observations 1405 1405 1405 1405 197 197
R-squared 0.062 0.063 0.054 0.057 0.354 0.376
Number of form 487 487
Robust Standard errors in brackets
*¥** p<0.01, ** p<0.05, * p<0.1
Table 7b: Percentage of Crop loss
Dependent Variable Loss Percentage*100

) @ 3 “ 6] (6)

Treatment 2.082 1.996 -2.579 -2.566

[2.243] [2.231] [3.479] [3.446]
Post weather 3.345 4.013* 0.728 1.379

[2.196] [2.201] [3.261] [3.264]
Treatment*Post weather -6.826%* -6.720%* -7.795%* -7.628%*

[2.963] [2.958] [3.356] [3.337]
Constant 15.038 13.189 154.383%* 157.802%* 0.002 -23.947

[14.975] [15.177] [73.271] [74.111] [15.196] [17.497]
Individual fixed Effects No No Yes Yes No No
Importance product fixed effects No Yes No Yes No Yes
Observations 1440 1440 1440 1440 205 205
R-squared 0.058 0.061 0.021 0.025 0.229 0.246
Number of form 487 487

Robust Standard errors in brackets
**% p<0.01, ** p<0.05, * p<0.1
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Table 7c: Percentage of Crop loss due to weather

Dependent Variable Loss Percentage due to weather*100
)] (2 3) “ (%) (6)

Treatment 0.895 0.942 -3.443 -3.414

[1.758] [1.752] [2.286] [2.312]
Post weather 4.872%%* 4.731%* 3.488 3.465

[1.869] [1.898] [3.129] [3.154]
Treatment*Post weather -6.899%** -6.894%** -7.660%** -7.586%**

[2.436] [2.437] [2.748] [2.750]
Constant -11.003* -10.299 100.262 98.278 -34.643** -37.780%**

[6.513] [6.630] [82.500] [82.731] [15.712] [15.216]
Individual fixed Effects No No Yes Yes No No
Importance product fixed effects No Yes No Yes No Yes
Observations 1405 1405 1405 1405 197 197
R-squared 0.062 0.063 0.018 0.02 0.258 0.265
Number of form 487 487

Robust Standard errors in brackets
#x% 5<(0.01, ** p<0.05, * p<0.1
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