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Preface

Information has considerable potential to influence agricultural
outcomes, i.e., agricultural productivity, farm incomes and ultimately
farmers’ welfare. It is vital input in agricultural production. Through its
interaction with other factors of production, such as land, labour, capital
and managerial ability, it improves production efficiency. The evidence
presented in this study shows that information raises farm income by
about 12%; the impact being bigger in the diversified cropping systems.

The need for information is more pronounced in smallholder-
dominated agricultural systems as in India where farmers struggle to
produce more to meet the growing demand for food, feed and fibre under
resource constraints of land, water and energy that have already reached
their extensive limits. Moreover, climate change is emerging as a big threat
to agriculture. At the same time, demand for diverse, safe and quality food
is becoming stronger in domestic as well in international markets. Future
agriculture, thus, will become more information-intensive.

Agricultural research generates new technologies and agricultural
practices that need to be disseminated to farmers and other stakeholders
in right form and at right time. There are various means, such as public
extension systems, mass media, social networks, and private agribusiness
and marketing firms, through which the information can be disseminated.
These information nodes, however, may differ in their outreach and
efficiency. This study finds that formal information sources though are
limited in their outreach; these have a larger impact on farm incomes.
However, in a vast country, as India with considerable agro-ecological and
social heterogeneity the need for a pluralistic information system cannot be
undermined. Thenewer sources of information, such asmobiles and internet
that are cost-effective and faster means of information dissemination, can
fill the gap. The findings of this research will be useful in designing digital
information system for Indian agriculture.

Pratap S Birthal
Acting Director
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Executive Summary

Owing to several changes, such as shifts in food consumption away
from staples towards high-value food products, growing stresses on natural
resources, and climate change, Indian agriculture is becoming increasingly
knowledge-intensive. Farmers need different types of information—
ranging from weather forecasts and advisories, inputs, agronomic practices,
pest management, markets and prices. The demand for information has
amplified as farmers are tasked with not only enhancing agricultural
productivity and conserving natural resources but also other requirements,
such as complying with market preferences for diverse, safe and quality
food. Adjusting to these changes requires a variety of information, the
access to which can differentiate farm households, in terms of returns from
farming.

While the role of information is becoming increasingly important in
improving efficiency of agricultural production, there have been limited
efforts towards a rigorous impact assessment of the access to and use of
this vital input on the outcomes of farming. In this paper, using data from
a nationally representative survey, conducted by the National Sample
Survey Organisation (NSSO) of the Government of India, we examine farm
households” access to and use of information, and its effects on farm income.

Approximately 40% of the farm households in India have access to
information on fertilizer application, crop varieties, pest management,
marketing, etc. However, only 75% of those who access information, use it
in their farming decisions. The distribution of users of information by its
source indicates that the government information sources including public
extension workers, Krishi Vigyan Kendras (agriculture science centres),
farm demonstrations, farmers’ trainings and study tours organized by the
government agencies, comprise a source of information for only 14% of
the farm households. Farmers meet most of their information needs from
other sources, including mass media, private sources and social networks.
The social networks (progressive farmers, primary cooperative societies and
village fairs) are utilized by 29% of the farm households, with progressive
farmers being a prominent source. About 23% of the farm households
depend on private sources, mainly on input dealers, for their information
needs. Mass media sources, such as radio, television and newspaper are
utilized by one-third of the farm households.

A number of socio-economic characteristics differentiate users of
information from its non-users. The users of information have relatively
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larger landholdings, higher endowment of labour and greater access
to institutional credit. They are also more educated and better informed
about the government policies. Further, the information use also differs
by farm size and social status. About 41% of the large farmers (>4ha) use
information compared to 20% of the sub-marginal farmers (<0.5ha). In
rural areas, caste is an important indicator of social status, with scheduled
caste and scheduled tribe being at the bottom of caste hierarchy. About 35%
of the upper caste households use information as against 23% and 20% of
the scheduled caste and scheduled tribe households, respectively. Further,
smaller farmers and those at the bottom of social hierarchy (scheduled
castes and scheduled tribes) use fewer information sources. Also, they are
more dependent on informal information sources, i.e., social networks and
private sources. Larger farmers and those from upper castes use information
from multiple sources, relatively more from mass media. These indicate
toward a potential bias in access to information, which probably could be
due to differences in observable (farm size, caste, age, education, etc.) and
unobservable (skill, attitude towards risk, etc.) characteristics of the farm
households that may simultaneously influence returns from farming.

The analysis of net income from cultivation by farm size and number
of information sources used indicates that users of information (except
sub-marginal farmers) realize significantly higher income per unit of land,
and it increases with intensity of information use, i.e., number of sources
used. After controlling for the potential selection biases, the study finds
that users of information realize 12% more income than the non-users. The
impact is bigger in diversified cropping systems (cash crops along with
foodgrains). The income effect of information sources also differs; the formal
information sources, though their outreach is smaller, have a larger impact
on farm income —almost twice of that of the informal sources possibly due
to qualitative differences in information content and its delivery systems.

These findings are crucial for informed policy decisions regarding
development of information delivery system. The agricultural extension
policy should aim at developing information dissemination systems that
are cost-effective, efficient in delivery and motivate farmers for a greater
uptake of information on modern technologies and other practices
irrespective of farm size and social status. Indian agriculture is diversifying
towards higher-value crops; suggesting a need for developing information
systems that cater to the needs of farmers growing these crops. Indeed,
several government programs in India have relied on channels, such as
radio, to implement large-scale agricultural programs without any scale
or social bias. Our results suggest that returns on investment in extension
services are quite attractive, and certainly there is a scope for improving
outreach of such information sources for spread of agricultural technologies
and practices in a heterogeneous rural society.
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Investment on agricultural research and development has considerable
potential for enhancing farm productivity and poverty reduction. A 12%
higher netincome for information users translates into an additional Rs 1140
per hectare of cropped area (at 2002-03 prices). This is much higher than
the expenditure on public extension services (Rs 29 per hectare), and also
on the research and education (Rs 157/ha). This indicates that investment
in public extension services has not kept pace with the rising demand for
information by the farmers, and implies that under-investment in public
extension may limit realization of the potential gains in agricultural
productivity from spending more on agricultural research.

Mobiles, internets and inter-linked arrangements, such as contract
farming and producer organizations are emerging as alternatives to
traditional extension systems, and these are claimed to be more efficient in
information dissemination. The need is to collect and collate the context-
and location-specific right information and disseminate it in right time and
in a right form through such cost-effective channels. There is also a need to
create awareness among farmers about the benefits of using information, to
provide bundled services (technological, financial and non-financial), and
to create effective linkages of service providers with research organizations,
public extension systems, and market places.
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Chapter

Introduction

Technological changes in agriculture and allied sectors, supported by
investments in irrigation, infrastructure and institutions, have propelled
India from a syndrome of food insecurity in the 1960s towards food self-
sufficiency or even an occasional exporter of some food commodities.
The growing population, however, keeps the challenge of producing
more food as significant as in the past. Not only that, sustained income
growth and a fast-growing urban population are causing changes in food
consumption patterns, away from low-value staples towards high-value
food commodities, implying that the agri-food production systems must
change to address the growing food demand and changing consumer
preferences for diversified and safe food.

Nonetheless, agri-food production systems are facing a number of
biotic and abiotic pressures. Land, water and energy, the critical factors in
agricultural production, have reached their extensive limits of exploitation.
India’s net cropped area has almost stagnated at around 140 million
hectares, indicating little scope to bring additional area under cultivation.
Groundwater resources have been over-exploited, especially in the
intensively-cultivated north-western region comprising Punjab, Haryana
and western Uttar Pradesh. Agriculture is also becoming energy-intensive.
Not only that, the competition for these resources will intensify with their
growing demands for residential and industrial purposes. Climate change
isemerging as a big threat to sustainable development of agriculture. Future
increases in agricultural production will, thus, crucially be determined by
the technological breakthroughs, improvements in resource-use efficiency
and innovations in service delivery systems.

Owing to such changes in demand for agricultural products and
growing stresses on natural resources, agriculture is becoming increasingly
knowledge-intensive. Farmers face different types of information needs—
ranging from weather forecasts and advisories, inputs, agronomic
practices, pest management, markets and prices (Aker 2011). The demand
for information has also amplified as farmers are tasked with not only
improving agricultural productivity and conserving natural resources
but also a host of other requirements, such as complying with market
preferences for diverse, safe and quality food (Ferroni and Zhou 2012). To
adjust to the changes farmers require information, the access to and use of
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which can differentiate them, in terms of returns from farming. Information
is vital input in agricultural production. Through its interaction with other
factors of production, such as land, labour, capital and managerial ability
it enhances production efficiency.

Historically, public or government extension system has been one of
the important channels for information dissemination for farmers in India,
especially during the green revolution period. Its outreach, however,
has remained limited to only about 7% of the farm households (Gol
2005a). Thus, the government extension system alone cannot provide all
the information that a farmer needs, and to all the farmers. Further, the
public extension system in India has not been able to keep pace with the
changes in global technological and economic environment (Birner and
Anderson 2007). Feder and Slade (1986) conclude that free markets for
agricultural services do not fully satisfy farmers' information needs, and
the government support in provision of agricultural services is justified.
Nevertheless, with upcoming of newer sources of information, such as
radio, television, mobile and internet India’s agricultural information
dissemination system has become pluralistic over time.

The importance of information in agricultural performance is widely
recognized, but there have been limited efforts towards a rigorous analysis
of the impact of information on the outcomes from farming (Feder et al.
1999, Birkhaeuser et al. 1991, Godtland et al. 2004, Davis et al. 2010, Goyal
2010, Fafchamps and Minten 2012). In this paper, we empirically assess
the impact of information on returns from farming. While analysing the
linkages between information and agricultural performance we take
into account several nuances of Indian agriculture. Indian agriculture
is dominated by smallholders and also there is a significant social
fragmentation along the lines of religion, caste and ethnicity. Since
information search and acquisition usually involve fixed costs, smaller
farmers are often disadvantaged in access to information. Further, social
fragmentation can make some information sources exclusionary, i.e., less
accessible to the disadvantaged sections of the society and not to others.
This indicates a need for multiple sources of information to make up for
less accessible information channels.

The paper is structured as follows. Next chapter describes data used
to examine linkages between information use and farm incomes. Chapter
3 describes the empirical approach followed to isolate the causal effect of
information on farm income. Sources of information for different farm and
social classes are discussed in chapter 4. In chapter 5, we present estimates
of the impact of information on farm income. Conclusions and policy
implications are discussed in the last chapter.
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Chapter

Data

To examine outreach and impact of information on returns from farming
we use data from a nationally representative survey conducted by the
National Sample Survey Organisation (NSSO) in 2003 as a part of a larger
survey that aimed at assessing the status of farmers and farming in India
(Gol, 2005a, 2005b).! The survey contains information on social, economic,
institutional and organizational aspects of farming from a sample of 51, 770
households spread over 6, 638 villages across the country. This data-set is
comprehensive in terms of information sources including the subject on
which information is sought from different sources. Subject to minimizing
the biases, the nationally representative sample also mitigates the problem
of potential lack of external validity.

Some salient features of this survey are as follows. First, the survey
contains data on access to and use of information on modern agricultural
technologies and practices, by its type and source. Second, data are
available on the costs and returns in crop production that enables us to
associate use of information with farm incomes. Third, besides providing
data on various personal and household characteristics, the survey
also contains information on some important policy and institutional
dimensions of farming, such as farmers’ association with institutional
networks (for example, self-help groups), and their awareness regarding
the government-determined minimum support prices of foodgrains and
the agencies involved in their procurement.

This survey focuses on three main agricultural enterprises crop
husbandry, animal husbandry and fisheries. In this paper, we assess the
impact of information on returns from crop production only. The raw data
were scrutinized for errors and outliers. We encountered two problems in
the data-set. One, for some of the farm households, information on land,
owned or leased-in, was missing. Another problem was of outliers as
some farmers had reported unusually low or high income from crops in
relation to the land they cultivated. In the analysis, we have dropped such
observations that comprise less than 2% of the total sample.

NSSO has used a mutli-stage stratified random sampling design for this survey, the details of which
are available in Gol (2005a, 2005b).
3]






Chapter

Empirical Strategy

Several factors, such as farm size, caste, education and cropping pattern
simultaneously determine the use of information and its outcome, i.e., net
farm income. An empirical assessment of the effect of information on farm
income, thus, might be prone to selection biases. Hence, our empirical
strategy aims to overcome potential biases in estimation of the impact of
information on farm income.

There are several challenges in identifying a causal relationship between
use of information and farm outcomes. First, measuring outcome variables,
such as net farm income is difficult and can introduce measurement errors.
As Aker (2011) has argued ‘“while such errors may not introduce bias, these,
however, can reduce precision, thereby making it more difficult to detect
a statistically significant effect.” Feder et al. (1999) and Birkhaeuser et al.
(1991) note that an ideal simulated experimental design is rarely available
to evaluate the impact of information, and the second-best approaches are
vulnerable to various biases emerging from targeting and self-selection.

More importantly, the observable and unobservable farmer and
farm characteristics that are simultaneously correlated with the use of
information and farm income can lead to selection biases. The first source
of selection bias could be due to the significant differences in the observed
characteristics of the users and non-users of information. These differences
could be along several observed factors, such as farm size, age, education
and social identity. These characteristics could be important in determining
the farm income as well. With the differences in observed characteristics
between users and non-users of information, part of the difference in farm
income could be due to the differences in these characteristics and not due
to the effect of the use of information. Second, the selection bias may also
result from unobservable characteristics of farmers, community or location.
It is possible, for example, that smarter farmers are also more gregarious
and seek out information. The farm income that one realizes, then, could
be a product of unobserved smartness rather than a result of information
use per se.

Owing to possible selection issues we employ instrumental variable
methods to isolate the effect of information on returns from farming. To
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take into account the selection bias due to unobserved factors in the farm
income regression we estimate the following instrumental variable (IV)
regression:

[T=0+0d +yX+¢, (1)

Where, IT, denotes the net income per hectare of the i farmer; d isa
dummy variable that takes a value of 1 if the farmer has used information,
and zero otherwise; and X is a vector of farmer and farm characteristics. If
X, includes all the variables that influence use of information and if these
Varlables are uncorrelated with the error term ¢, then the OLS estimates
of equation (1) will be consistent, and 8 can be treated as the true effect of
information on farm income.

However, the OLS estimates can suffer from omitted variable bias.
Unobserved ability or characteristics, like reputation or skill that cannot be
controlled for, will lead to a bias, as O would capture the effect of such factors
and not the effect of information. Suppose, for example, that farmers who
use information have a poorer prospect without it, owing to their lower
ability. In this case, O estimate would be affected by the omitted variables,
leading to a downward bias. Similarly, it is possible that smarter farmers
are also more gregarious and seek information that would lead to a higher
productivity effect of information (a source of upward bias). For example,
Evenson and Mwabu (2001) show a U-shaped pattern of the productivity
effect of extension services across yield quintiles. Their finding suggests
that for a given level of extension input (information), unobserved factors,
for example farm management abilities, influence crop yields differently.
Other examples of unobserved variables include farmers’ risk preferences
and social ties. For example, Liu (2013) finds that Chinese cotton farmers
who are more risk averse adopt Bt variety later.

To correct for the selection bias, we need an ideal instrument such
that it is correlated with use of information but not with farm income
as measured. Here, in finding an appropriate instrument we appeal to
the role of local networks in information transmission. A vast body of
literature exists on the role of social networks in determining the farm
outcomes (e.g., Bandierra and Rasul, 2006; Conley and Udry, 2010). The
nature of the data at hand does not allow this analysis to account for all
information sources embedded in the social networks (such as a network
of less frequent interactions with friends and family located far away). In
general, such factors as ability, reputation, social ties that affect the use of
information and also the farm incomes can result in omitted variable bias,
implying that d, will be correlated with ¢, in (1).

Given the potential biases emanating from the observed and unobserved
factors, this analysis uses instrumental variable (IV) techniques in estimating
the impact of information on farm income. The ideal instrument, Z , is
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such that it is correlated with the use of information and not correlated
with the returns (net income profits from farming). For Z. to qualify as an
instrument, the following conditions should hold:

(i) Z,isrelated tod, and
(i) Z, has no direct effect on I'l. Z has an effect on IT, only through d..

Since the instrument is correlated with treatment and is uncorrelated
with outcome, an ideal instrument can effectively randomize subjects
across treatment and, in effect, can achieve equal distribution of both the
characteristics and the pre-treatment outcomes. The instrumental variable
method is, thus, aimed at addressing both overt and unobserved biases
in estimating the average treatment effect. The exclusion restriction is the
conditional independence assumption, i.e., the instrument is independent
of the potential outcome. With instrumental variable regression, the IV
estimator should capture only the effects on I, of shifts in d, induced by Z,
whereas the OLS estimator captures not only the direct effect of d, on IT,
but also the effect of the included measurement error and/or endogeneity.

In finding an appropriate instrument, this analysis appeals to the
role of local networks in information transmission. The descriptive
statistics, presented in the next chapter, shows a large number of farmers
obtaining information from other farmers. It is not only the farmers who
provide information to each other; social networks could also be useful in
creating links with organizations which in turn could become a source of
information. Theideais thatif a higher proportion of farmers in the network
is informed, the likelihood of that particular farmer being informed himself
would be greater, i.e., condition (i), above, is likely to be satisfied. Further,
the proportion of informed farmers in the network should not have a
direct effect on the operating profits of a particular farmer, i.e., condition
(ii) should hold. With these conditions in mind, consider the following
equation that determines whether the farmer uses information or not.

d=p+0Z+u, (2)
Combining (1) and (2) yields
[T=S+yZ+yX+e, (3)

Where 9=a+0f and 1=00. Hence, the estimate O can be obtained as .
The instrumental variable estimator is an unbiased estimator of d in large
samples, i.e., it is consistent.

Finally, a note about the network for each farmer based on which
the instrument is constructed. In general, the definition of peer group or
network is open-ended and is subject to the researcher’s discretion. Broadly,
the reference group for a person is defined by the individuals whose mean
outcome and characteristics influence the individual’s own outcome and
characteristics. In the specific context of rural India, reference groups for
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a farmer could comprise of farmers who may not be geographically most
proximate but are socially nearest to the farmer by belonging to the same
or a similar caste, religion or ethnic group. Hence, this analysis constitutes
a reference group for each farmer, based on geographical proximity (same
village) and social identity (similar caste).

This construction of social network is along the lines of Fontaine and
Yamada (2011), who define reference groups in the Indian context based
on education, age, geographical proximity and caste. For each farmer, the
instrument (i.e., the proportion of informed farmers in the network) is
derived after excluding that individual farmer. Note that, the instrument
can suffer from some measurement error, as the survey randomly selects
some households in a village, and the actual proportion of households
using information within a social group in a village may or may not equal
the proportion estimated from the sample, i.e., Z=7 *+v . Since this will lead
to attenuation bias in 0, this analysis will actually estimate a lower bound
of 0. The estimated treatment effect will be unbiased, so long as the v, is
uncorrelated with d, and ¢..

Next, we assess whether the impact of an information source on net
returns is heterogeneous. To do so we club various information sources into
formal and informal categories based on the extent to which the information
sources are registered or their dissemination activities conducted by the
agents affiliated to a formal sector. Then, using instrumental variable
strategy similar to the one discussed above we assess the impact of formal
and informal sources of information on returns from farming.

A farmer may use information from both formal and informal sources
simultaneously; hence, we deal with these in conjunction while estimating
their impacts on farm outcomes. We employ additional instrumental
variables where the use of information from formal sources and informal
sources is predicted using instruments, viz. local social network for formal
sources, and local social network for informal sources. Technically, it
amounts to estimation of equation (4) below.

[T=0+0" di+0" di+yX+e, 4)

Where II, and X; are defined as before. The main outcome equation
has indicator variables for information through formal (d! ) as well as
informal sources (d: ). Since both the treatment variables are endogenous,
we need at least two instruments for identification. Using the same idea
for constructing the instrument as before, we use (i) the proportion of farm
households within a social group in the village utilizing information from
formal sources, and (ii) the proportion of farm households within a social
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group in the village utilizing information from informal sources, excluding
the farmer in question.?

Imbens and Angrist (1994) show that with a dummy endogenous
variable, instrumental variable (IV) method estimates causal effects for
those whose behaviour would be changed by the instrument if it were
assigned in a randomized trial. That is, the effect is estimated for subjects
who take the treatment if assigned to the treatment group, but do not
take the treatment otherwise. This parameter is known as local average
treatment effect (LATE). If each subject in the population has the same
response to a particular intervention or treatment, the distinction between
LATE and other parameters does not matter. But with “heterogeneous
treatment effects”, the parameter identified by IV method may differ
from the average treatment effect of interest. As there could be farm-level
heterogeneity, the IV method measures the LATE and not the average
treatment effect necessarily.

*These instruments are constructed following equation (3).

|9l






Chapter

Information Sources and
Their Pattern of Use

4.1 Information sources and their outreach

Approximately 40% of the farm households in India have access to
information on modern crop technologies and practices; and 75% of them
(or 28% of the total farm households) use it in their agricultural decisions.
Farmers use information from a number of sources representing the
government, the mass media, the private sector and the social networks.

By aggregating across source categories’, table 1 presents the distribution
of farm households using information from different channels (table A.
1 in the appendix for details of information sources). The government

Table 1: Percent farm households using information from different sources

Source of Impro-  Ferti- Plant Farm Harves- Others All
information ved lizer  Protec- machi- ting/
seeds  appli- tion nery  marke-
cation ting
Mass Media 354 31.6 38.5 36.7 28.9 27.0 33.8
[3,554] [2,571] [1,603] [98] [546] [384] [8, 756]
Government 15.6 11.8 13.3 23.2 7.8 20.4 13.8
[1,570] [958] [551] [62] [148] [290] [3,579]
Private 20.7 28.1 211 8.2 27.9 16.5 23.3
[2,077] [2,289] [877] [22] [526] [235] [6, 026]
Social networks 28.3 28.5 27.1 31.8 35.4 36.1 29.2
[2,839] [2,322] [1,128] [85] [667] [514] [7, 555]
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0

[10,040] [8,140] [4, 159] [267] [1,887] [1,423] [25,916]
Pearson chi?(15) = 490.2
Any source 38.7 31.4 16.0 1.0 7.3 55 27.6

Figures in parentheses are frequencies.

*Different information sources were categorised into (i) mass media, (ii) government, (iii) private, and
(iv) social networks following Anderson and Feder (2007) and Aker (2011).
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information sources comprise the government extension workers, Krishi
Vigyan Kendras (agriculture science centres), credit agencies and farm
demonstrations, trainings and study tours organized by the governments.
Private information sources include input dealers, non-governmental
organizations/private agency/para-technicians, and traders/processors.
Radio, television and newspaper represent mass media. Primary
cooperative societies, other progressive farmers, farmers’ organizations
and village fairs comprise social and institutional networks.

Mass media is the most important source of information as more than
one-third of the farm households use information disseminated through
radio, television and newspaper. Radio and television are utilized by 15%
and 11% of the farm households, respectively (table A.1 in the appendix).
Newspaper is an important information source for 8% households. Use of
modern sources of information, such as telephones, mobiles and internet,
however, is extremely limited*. The outreach of the government information
sources is also not extensive as these are utilized only by 14% of the farm
households. Notably, amongst government sources, the extension workers
serve only about 7% of the farm households.

Farmers meet most of their information needs from other sources.
Amongst these, farmer-to-farmer exchange of information is the most
prominent with 23% of farm households using information from other
progressive farmers. Feder and Slade (1986) have also reported a wider
prevalence of farmer-to-farmer exchange of information in northern India.
Using data from several surveys, Foster and Rosenzweig (1995) also found
information from fellow farmers being as important as the information from
public extension workers. The domineering role of progressive farmers in
information provision has also been reported by Singh et al. (2003) and
Bhagat et al. (2004). Since the list of providers of information used in this
analysis is comprehensive, the effect of information can be ascertained in a
way that is not likely to be driven by the “source effect”.

The rural environment in India characterized by social fragmentation
and dominance of smallholders, the prominent role of a progressive farmer
in the neighbourhood as a source of information can be expected. When both
the seekers and providers of information are from similar socio-cultural
backgrounds, and information from these sources is locally available, it
makes search and acquisition costs smaller. Input dealers emerge as the
second most important source of information. About 18% farm households

“The use of information and communication technology (ICT) in agriculture has risen over time. The
tele-density in India has increased more than ten-fold, from 7% in 2004-05 to 76% in 2011. The rural
tele-densitystands at 36.8% (Gol 2011).
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seek information from them (see table Al in the appendix). This is expected,
as the input suppliers have first-hand information on the availability of
new crop varieties/seeds, fertilizers, pesticides and other inputs, and also
they sell inputs on credit. From a survey in Tamil Nadu, Babu et al. (2011)
find input dealers an important source of dissemination of agricultural
information because a sizable proportion of farmers purchase their input
requirements on credit. Information provided by the input dealers, as
expected, largely pertains to the inputs, i.e., seeds, fertilizers and pesticides
they sell. However, with this link, the potential of bias in information
cannot be ruled out. If it turns out to be so, the impact of information on
farm income could be lower.

Information on markets and prices is obtained largely from traders and
agro-processors and also from newspapers (see table Al in the appendix).
Overall, the commodity traders and agro-processors are a source of
information for a small proportion of farm households. Note that, some of
them procure raw materials from farmers through linked arrangements,
such as contract farming. As part of this arrangement, they also provide
information to farmers on various aspects of production and marketing of
agricultural commodities.

Farmers’ information needs are wide-ranging. They need information
on technologies, inputs, prices, markets, and machinery for a variety of
crops they grow and also on post-harvest management including on prices.
The most sought information relates to seeds, followed by fertilizers,
plant protection, harvesting/marketing and farm machinery. The relative
importance of the information sources also varies by type of information
the farmers demand. The mass media is the most important source of
information on seeds, fertilizers and pest management. Information on
markets and machinery are generally accessed through social networks.

4.2. Characteristics of users and non-users of information

Literature identifies a number of factors that influence access to and use
of information by the farm households. The list of factors, that have been
commonly identified, include age, education, experience, socio-economic
status, landholding attributes, cropping pattern, risk-bearing capacity, and
distance to an information source (Carter and Batte 1993, Solano et al. 2003,
Alvarez and Nuthall 2005, Ali 2012, Babu et al. 2011; Okwu and Dauda
2011).

Table 2 compares key characteristics of users and non-users of
information. Some of the characteristics are exogenous to whether the
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Table 2: Comparison of selected characteristics of users and non-users of information

Characteristics Users No users  Difference
in means/
proportions

Personal and household characteristics
Operated area: hectares 1.6 1.1 -21.9%*
Area irrigated: percent 64.5 51.2 -13.6%%*
Male headed households: percent 94.2 91.3 -10.1%%%
Average age of household head: years 48.6 47.2 -9.5%**
Number of workers: aged 15-59 3.5 3.2 -14.6%**
Family size: numbers 5.9 5.6 -10.9%**
Educational attainment of the head of household: percent
Illiterate 33.7 43.0 17.5%**
Primary 30.5 29.3 -2.5%%
Middle 16.0 14.2 4.7
Secondary 15.2 11.0 -11.8%%*
Graduate and above 47 2.6 -10.7%%%*
Social structure by caste: percent
Scheduled caste 11.4 19.4 19.7%%*
Scheduled tribes 14.2 15.5 3.4%%%
Other backward classes 37.5 37.5 0.1
General caste 36.9 27.6 -18.8***
Markets and policy awareness: percent
Minimum support price 42.0 253 -33.7%%%*
Procurement agency 29.5 15.4 -32.7%%%
Access to institutional credit 32.7 19.9 -27.8%%*
Seeds purchased 71.9 49.3 -42.2%%*
Organizational affiliation: percent
Member of self-help groups 7.0 47 -9.1%%%
Member of registered farmer-organisations 4.1 2.0 -11.9%**
Household type: percent
Self-employed in non-agriculture 9.5 10.1 1.8
Agricultural labour 13.5 17.7 10.4***
Other labour 3.6 6.4 11.5%*
Selfemployed in agriculture 66.6 59.2 -14.0%*
Others 6.8 6.6 -0.8
No. of observations 12388 27903

** and ** denote significance at the 1% and 5% level, respectively.

|14



farmer has access to information (for example, endowment of family
labour), while others are possibly endogenous (for example, whether the
land is irrigated). The users of information have larger landholdings and
higher level of irrigation, compared to non-users. In terms of demographic
differences, the users of information are relatively older, better educated,
and have a greater endowment of family labour. It is assumed that
education improves farmers’ access to information. Our results show
that the difference in education of the users and non-users of information
becomes more pronounced towards higher end of schooling. There also
appears to be a gender bias in access to information as the proportion of
female-headed households is higher among the non-users. Further, for
two-third of the farmers who use information agriculture is the main
occupation, while amongst non-users this proportion is slightly on a lower
side, possibly because of the opportunity cost of time in acquisition of
information. Alternatively, the households primarily engaged in agriculture
are likely to be more skilled in cultivation activities.

Several studies have pointed out towards the role of institutional networks,
such as self-help groups, cooperatives and producer organizations, in
dissemination of information (Putnam 2001, Glaeser et al. 2002). Through
such networks farmers improve their contacts, interact and gather or share
information and knowledge about modern agricultural technologies,
inputs, marketing practices, government policies, etc. Further, a farmer’s
association with such networks reduces costs of search and acquisition
of information due to scale economies, which otherwise could be higher
for him or her (Babu et al. 2011). Our results indicate that only a small
proportion of the farm households is associated with such institutional or
formal networks. Their proportion, however, is higher among the users of
information.

Farmers’” awareness about public policy can act as catalyst in their
search, acquisition and use information on modern technologies and
practices. According to Ali (2012), farmers who are aware of the government-
determined minimum support prices of agricultural commodities have a
greater tendency to use information about other matters related to farming.
We also find that farmers who are aware of the government policy of
minimum support prices of foodgrains and their procurement agencies
are better-informed about other aspects of farming. At the same time,
farmers who have access to information are more likely to be informed
about the support prices, so there is potential two-way causality. Users of
information also have greater access to institutional farm credit enhancing
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their capacity to purchase quality inputs and invest in farm infrastructure.
Note that farmers who access to information and credit also use more of
purchased seeds.

4.3 Farm size and information use

Table 3 presents information use differentiated by farm size. Evidently,
use of information is positively associated with farm size. For example,
41% of the large farmers (>4.0ha) use information as compared to 20%
of the sub-marginal farmers (<0.5ha). Farm size-wise differentiation of
information use shows some interesting patterns. Smaller farmers rely more
on social networks and private information sources for their information
needs. For example, one-third of the sub-marginal farmers utilize social
networks for their information needs as compared to 24% of the large
farmers. On the other hand, larger farmers have a better access to mass
media information sources, such as radio, television and newspaper and
also to government information sources (for example, extension workers).
In fact, the proportion of large farmers using information from government
sources is almost twice that of the sub-marginal farmers. The chi-square
statistic indicates that the difference in the proportions of different
categories of farm households wusing information is significant.
This differentiation in use of information sources could be due to

Table 3: Sources of information by farm type (percent)

Source of Sub- Marginal Small Medium Large All

information marginal (0.5-1ha) (1-2ha) (2-4ha) (>4 ha)
(<0.5 ha)

Mass media 30.2 33.0 36.4 35.9 37.4 33.8

[2,389] [1,669] [2,068] [1,413] [1,108] [8,647]

Government 10.0 13.2 14.3 16.6 19.2 13.7

[792] [668] [809] [654] [570] [3,493]

Private 26.6 23.9 22.0 21.3 19.3 234

[2,108] [1,209] [1,251] [837] [572] [5,977]

Social 33.2 30.0 27.3 26.2 24.1 29.1

networks [2,628] [1,516] [1,548] [1,030] [716] [7,438]

All 31.0 19.8 222 15.4 11.6 100.0

[7917]  [5062]  [5676]  [3934]  [2966]  [25555]
Pearson chi*(12) = 390.9
Any source 20.0 29.5 35.3 38.3 40.6 27.6

Figures in parentheses are frequencies.
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the differences in farmers’ education levels, investment capacity, social
status, etc.

4.4 Social status and information use

Apart from farm size, the access to and use of information can also be
influenced by socio-cultural factors, such as caste, religion and ethnicity.
Batte and Arnholt (2003) and Ali (2012) have shown that the early adoptors
of technologies and innovations are usually those who belong to the upper
strata of social hierarchy. In rural India, caste is an important indicator
of social hierarchy with scheduled castes and tribes (SC/ST) being at the
bottom, followed by other backward castes and upper castes. Hence, we
also examine information use of farm households by their castes.

Table 4 shows use of information by caste. The proportion of information
users is higher among the upper caste households — about 35% of the upper
caste households use information compared to 23% of the scheduled caste
(SC) and 20% of the scheduled tribe (ST) households. Further, relative to
the upper caste households, the lower caste households, especially those
from the scheduled castes, depend more on social networks for their
information needs. Social networks are a source of information for about
35% of the scheduled caste households as compared to 26% of the upper
caste households who use information from such networks. Incidentally,
mass media sources (particularly television and newspaper) are utilized

Table 4: Sources of information by caste (percent)

Source of Scheduled  Scheduled Other Upper All
information tribes castes backward castes
castes
Mass media 31.5 24.9 33.2 38.4 33.8
[789] [883] [3,300] [3, 675] [8,647]
Government 17.8 11.7 14.2 12.8 13.7
[446] [414] [1,407] [1, 226] [3,493]
Private 20.9 28.7 22.5 23.0 23.4
[522] [1,018] [2,232] [2,205] [5,977]
Social networks 29.8 34.6 30.2 25.7 29.1
[745] [1,227] [3,003] [2, 463] [7,438]

Pearson chi?(9) = 329.3
Any source 20.0 23.2 27.3 34.8 27.6

Figures in parentheses are frequencies.
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more by the upper caste households for their information needs. This is
expected because of the differences in the economic status and education
levels of the social groups. For example, owning a television requires initial
investment, and accessing information from print media depends on the
level of literacy of a farmer. Notably, the government sources are relatively
less biased against lower caste households, especially those belonging to
the scheduled tribes.

4.5 Intensity of information use

Farmers need different types of information (seed, fertilizer, pesticides,
weather, machines, etc.) that they may seek from a single or multiple
sources; and access to multiple sources can potentially influence the returns
from farming. Hence, we also examine the intensity of information use in
terms of the number of information sources used by a farm household.
Table 5 presents the frequency distribution of households by the number of
information sources used, i.e., low (one source), medium (two sources), and
high (three or more). On average, more than 72% farm households have
not used information. This proportion, however, declines with farm size.
Fourteen percent households have used information from one source only
(low users), 8% from two sources (medium users), and only 5% from three
or more sources (high users). The intensity of information use increases
with farm size. Only 2.6% of the sub-marginal and 4.8% of the marginal
farmers have used information from three or more sources, compared to
12.5% of the large farmers. Thus, there is a definite pecking order in access
to and use of information by farm households.

Table 5: Intensity of information use

(a) Distribution of households (%) by the number of information sources and farm type

Farm category Non-users One source Two sources  Three or more

sources
Sub-marginal 80.0 11.6 5.8 2.6
Marginal 70.5 16.0 8.8 4.8
Small 64.7 17.2 11.1 7.0
Medium 61.7 17.4 11.2 9.7
Large 59.4 15.9 12.3 12.5

Pearson chi?(12) = 356.3
Total 72.5 14.3 8.2 5.1
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(b) Sources of information by intensity of use (%)

Source of One source Two sources  Three or more All
information sources

Mass media 24.1 344 38.2 33.8
Government 13.6 9.6 16.3 13.7
Private 22.9 27.1 21.2 23.4
Social networks 39.5 28.9 24.2 29.1
Overall 22.7 30.3 47.1 100.0

Pearson chi?(6) = 771.5

Total 14.3 8.2 5.1 27.6

Table 5b shows the distribution of farm households by the number of
information sources used and the type of information source. It clearly
brings out that the households using fewer number of information
sources rely mostly on social networks, followed by private sources
and mass media for their information needs. For medium information
users, mass media comprise the most important source. The social
networks and private sources are also important channels of
information for them. For high information users also, the mass media
are more important information channels, followed by social networks
and private sources. Interestingly, the proportion of those availing
information from the government sources is also higher among high
information users.

Table 6 distinguishes important characteristics of the farmers by the
number of information sources used. High users of information are generally
older in age, more educated and skilled, and belong to the influential
segments of the society. As expected, they are also asset-rich.
The standardised bias in asset distribution, particularly land, between
the two consecutive groups of users becomes stronger at higher-level
of information intensity. On the other hand, gender bias in access to
information, becomes smaller with intensity of information use. Further,
farmers who get information from more than one source are more aware
of the agricultural price policy and have better access to institutional credit.
Note that the standardized bias for most of these variables between the two
consecutive groups of information users is statistically significant at 5% or
lower level.
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Chapter

Impact of Information
on Farm Income

Does information enhance farm income, and to what extent? Do smaller
farmers benefit from information use? To analyse these relationships
between information use and farm income, first we compare the average
net returns per unit of cropped area for users and non-users of information
by farm size and number of information sources used.

In calculating the returns from farming, gross returns from different
crops are estimated as a product of their production levels per unit of land
and prices. Net returns are arrived at by deducting variable and fixed
expenses from the gross returns as described below.

Net returns per hectare (rupees) = (gross income — total expenses)/gross cropped area
Gross income = value of output + value of by-products

Total expenses =Expenses on seeds + pesticides + fertilisers + irrigation + repair
and maintenance on machinery and farm equipment + interest +
lease rent for land + labour (regular and casual) + other expenses

Table 7 shows net returns per unit of cultivated land for users and non-
users of information by farm size and number of information sources used.
Three important observations stand out from the summary comparison of
farm income across users (with different levels of use) and non-users of
information. One, there is a clear evidence that the use of information in
agricultural decisions helps improve farm incomes or production efficiency.
On average, the users of information realize higher income than do the
non-users of information. Two, net farm income is positively associated
with intensity of information use, i.e., those who use information from
multiple sources realize higher net returns from farming. For example, the
marginal farmers who use information from three or more sources realize
22% higher net returns compared to those who use only one source of
information. Three, the difference in net income of users and non-users of
information increases with farm size; the larger difference (32%) being in
the case of medium farmers, and closely followed by large farmers. The
difference is statistically significant, except in the case of sub-marginal
farmers where the non-users of information obtain higher net returns. This
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Table 7: Net returns by farm size and number of information sources used
(rupees per hectare)

Farm category Non-users One source Two Three Any source
sources or more
sources
Sub-marginal 12,197 11,767 12, 036 10, 384 11, 680
(0.759) (0.894) (0.411) (0.626)
Marginal 8,119 8, 852 9,497 10, 831 9,352
(0.087) (0.036) (0.000) (0.000)
Small 7,192 7573 9,150 9,214 8, 382
(0.339) (0.000) (0.028) (0.001)
Medium 6, 934 9,329 8,700 9,326 9,146
(0.187) (0.002) (0.016) (0.019)
Large 5,872 6, 616 8, 028 8,380 7,541
(0.199) (0.032) (0.000) (0.001)
Overall 9,399 9,532 9,950 9,737 9, 692
(0.820) (0.261) (0.600) (0.485)

Note: Figures in parentheses are p-values for the difference in means relative to non-users.

is expected, as the intensity of information use increases with farm size,
and possibly also because of an inverse relationship between farm size
and productivity. In the case of sub-marginal farmers, higher income to
non-users of information could possibly due to their greater allocation of
area to crops, such as vegetables and spices that generate higher returns
compared to widely grown foodgrain crops.

Further, irrespective of the situation with regard to the use of
information, a negative relationship exists between net income and farm
size (Table 7 and Figure 1). Thus, smaller farmers (proportionately more
from lower castes), on average, tend to have lower access to information yet
they could have higher net income per unit of land because of an inverse
size-productivity relationship. In other words, the users of information
among the smaller/lower caste farmers tend to have higher net returns
to land vis-a-vis the large farmers, even without use of information. The
inverse relationship between net income and farm size can be attributed
to a greater area allocation to high-value crops (Birthal et al. 2014), higher
cropping intensity, and greater use of inputs, especially family labour on
smaller farms (Chand et al. 2011).

Figure 2 plots kernel density of the landholding size and farm income
for users and non-users of information. The density of the non-users of
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Figure 1. Relationship between farm size and net returns per hectare

information peaks at a smaller landholding size as compared to that of
the users of information. Also towards tail of the land distribution, the
density of information users lies above that of the non-users. This indicates
existence of a scale bias in access to and use of information. Likewise, the
density of the non-users of information peaks at a lower level of farm
income as compared to that of the users. The difference, however, is not as
stark, possibly due to the mitigation of the positive effect of information by
inverse size-productivity relationship.
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Figure 2. Kernel density of landholding size and net returns
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As noticed earlier, smaller farmers tend to have less use of information.
This means without accounting for the farm size differences, information
seem to have smaller impacts, as sub-marginal farmers are observed to
realize higher net returns per hectare than do the large farmers, even
without use of information. Therefore, to account for the differences
in farm income due to differences in farm size and social identity, we
econometrically estimate the impact of information on farm income using
instrumental variable technique as described in chapter 3.

We begin with the estimation of reduced form relationship between
the impact variable and the instrument (i.e. net returns as a function of
networks). Angrist and Krueger (1991) show that the reduced form is
proportional to the causal effect of interest and argue that the likelihood of
a causal effect is low if one does not find a causal relation of interest in the
reduced form. Table 8 presents estimates of the reduced form equations, for
the full sample and also for the sub-samples categorising farm households
into growers of (a) foodgrain crops only, and (b) foodgrain crops along
with other crops (diversified). Estimates from the sub-samples indicate the
possible effect of cropping pattern on farm income.

The net returns for those practicing diversified farming are significantly
higher than those who grow only foodgrain crops (table A2 in the
appendix). In the reduced form relationship, the instrument is statistically
significant for the full sample as well as for the sub-sample of farmers
practicing diversified agriculture. A negative and significant coefficient on
the landholding size confirms our observation of the existence of a negative
size-productivity relationship in agriculture. Similarly, a significant and
negative coefficient on SC as well as ST households is an indication of the
low level of productivity on farms cultivated by socially-disadvantaged
farm households.

Following the estimation of the reduced form, OLS results in tables
9(a) and IV results in 9(b) establish that there is a significant positive
effect of information on net returns from farming. As observed earlier, the
negative effect of farm size on net income remains strong and statistically
significant in both the OLS and IV specifications. Results from the first
stage linear probability model also confirm the role of social identity in use
of information, i.e., statistically significant lower net income on the farms
cultivated by socially-disadvantaged households.

Given that the impact of information differs across crop groups, tables
9(a) and 9(b) also provide separate estimates for the two sub-samples.
The OLS estimates for the full sample suggest that use of information
raises farm income by 9.6%.° In IV method, the first stage regressions
show the validity of local social networks as an instrument for a farmer’s
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Table 8: Reduced form relationship between impact variable and the instrument

Dependent variable: Ln Full sample
(net returns per hectare)

Food grains and Food grains only
other crops

Personal and household characteristics

Ln(operated land) -0.1190***
(0.0072)
Ln(operated land)2 0.0442***
(0.0028)
Ln(age head) 0.0960
(0.3062)
Ln(age head)* 0.0017
(0.0407)
Male head 0.0553***
(0.0195)
Ln(family size) 0.0943***
(0.0107)
Educational attainment of the head of household
Primary 0.0624***
(0.0128)
Middle 0.1105***
(0.0160)
Secondary 0.1895%**
(0.0181)
Graduate 0.2062***
(0.0290)
Social structure by caste
ST -0.0639***
(0.0239)
SC -0.1145%**
(0.0191)
OBC -0.0011
(0.0152)
Household type
Self-employed in non-agriculture -0.0765***
(0.0262)
Agricultural labour -0.0987***
(0.0259)
Other labour -0.1297***
(0.0307)
Self-employed in agriculture 0.1449***
(0.0224)
Local networks (Instrument) 0.0615***
(0.0222)
Constant 8.1166***
(0.5744)
No. of observations 40291
F 52.20
Adjusted R? 0.3406

-0.1585**
(0.0093)

0.0481%*
(0.0032)

-0.2800
(0.4223)

0.0526
(0.0560)

0.0352
(0.0265)

0.0902+**
(0.0145)

0.0747%%
(0.0168)

0.1097%*
(0.0210)

0.2130%**
(0.0240)

0.2236***
(0.0384)

-0.0115
(0.0290)

-0.0888**
(0.0257)

-0.0022
(0.0194)

-0.0665*
(0.0351)

-0.0908***
(0.0350)

-0.0973**
(0.0407)

0.1793%*
(0.0288)

0.0809***
(0.0281)

8.9606**
(0.7936)

22399
43.76
0.3540

-0.1281%*
(0.0111)

0.0260***
(0.0044)

0.3957
(0.4245)

-0.0429
(0.0565)

0.0625**
(0.0264)

0.0655%**
(0.0144)

0.0272
(0.0179)

0.0652%%*
(0.0231)

0.1114%*
(0.0252)

0.1307*+*
(0.0424)

-0.0810**
(0.0344)

-0.1034%*
(0.0256)

-0.0089
(0.0218)

-0.0767**
(0.0363)

-0.0893**
(0.0357)

-0.1850%+
(0.0431)

0.0761%
(0.0318)

0.0061
(0.0308)

75291
(0.7942)

17892
2043
0.3362

Notes: District dummies included. Figures in parentheses are village clustered standard errors.
*** ** and * denote significance at the 1%, 5% and 10% level, respectively.
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use of information. Moreover, the instrumental variable regressions that
control for the unobserved farmer heterogeneity show higher impact of
information on farm income (12.2%).

Disaggregating by farming system, the instrumental variable
regressions indicate that the farmers who are cultivating more than just
foodgrain crops or alternatively have a more diversified crop portfolio
realize higher returns from use of information. The OLS estimates show
9.1% higher returns from the use of information in diversified cropping
systems as compared to 5.2% for the foodgrain crops alone. Strikingly,
after instrumenting, the effect of information in the case of diversified
agriculture increases to 17%, but almost disappears or becomes negligible
for the farmers who grow only foodgrain crops. This is expected, as farmers
diversity their crop portfolio especially towards higher-value crops, such
as vegetables and fruits that require more skills and care, their information
needs also increase, and the use of information in agricultural decisions
leads to higher income per hectare.

Further, we also assess the effect of information by its source, as the
quality of the information (in terms of contents, appropriateness, cost-
effectiveness, etc.) and its system of delivery may differ across information
sources, giving rise to differential impacts of different sources on production
efficiency. For sake of convenience, we classify various information sources
into two broad groups-formal and informal based on the extent to which
the information sources are registered or their dissemination activities
are conducted by the agents affiliated to a formal sector. Accordingly, the
government extension worker, Krishi Vigyan Kendra (KVK), television,
radio, cooperative society, credit agency, and farm demonstration and
training program organized by the government are clubbed together as
formal sources; and the rest are classified as informal sources (village fair,
input dealer, NGO, traders and food processor and other farmer). We
hypothesize that formal system is qualitatively better than informal one,
and has a larger impact on farm income.

Table 10 presents results on the effect of formal and informal information
systems onnet returns from farming. For determining the use of information
from formal sources, the networks based on formal as well as informal
sources are relevant, but the effect of formal sources is significantly larger.
However, in the case of information from informal sources, it is only the
networks based on informal sources that are relevant. The impact of formal
information sources on returns from farming is estimated to be 12.5%,
which is almost twice the impact of informal information sources. The
impact is much larger in the case of diversified agriculture (15%). In fact,
the impact of information from both formal and informal sources for those

5The treatment effect in the percentage terms is calculated as:(e’-1)* 100, where § is the estimated
coefficient.
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Table 9 (a): Ordinary least squares estimates for the effect of use of information

on net farm returns

Full sample

Food grains and
other crops

Food grains only

Dependent variable: Ln(net returns per hectare)

Use of information 0.0917***
(0.0146)
Personal and household characteristics
Ln(operated land) -0.1238***
(0.0073)
Ln(operated land)? 0.0438***
(0.0028)
Ln(age head) 0.0804
(0.3062)
Ln(age head)? 0.0034
(0.0407)
Male head 0.0530%**
(0.0195)
Ln(family size) 0.0915***
(0.0107)
Educational attainment of the head of household
Primary 0.0590%**
(0.0128)
Middle 0.1058***
(0.0160)
Secondary 0.1813***
(0.0181)
Graduate 0.1949***
(0.0290)
Social structure by caste
ST -0.0657***
(0.0237)
SC -0.1177%**
(0.0189)
OBC -0.0015
(0.0152)
Household type
Self-employed in non-agriculture -0.0761***
(0.0262)
Agricultural labour -0.0985***
(0.0259)
Other labour -0.1274***
(0.0306)
Self-employed in agriculture 0.1430***
(0.0224)
Constant 8.1504***
(0.5744)
No. of observations 40291
F 53.15
Adjusted R? 0.3414

0.0870***
(0.0180)

-0.1631%**
(0.0094)

0.0479%**
(0.0032)

-0.3004
(0.4221)

0.0546
(0.0559)

0.0327
(0.0265)

0.0873%*
(0.0145)

0.0710%**
(0.0167)

010474+
(0.0210)

0.2030***
(0.0240)

0.2107%*
(0.0384)

-0.0148
(0.0287)

-0.0938***
(0.0255)

-0.0030
(0.0194)

-0.0669*
(0.0351)

-0.0914%*
(0.0350)

-0.0959**
(0.0407)

0.1762***
(0.0288)

9.0152***
(0.7937)

22399
4413
0.3546

0.0511*
(0.0219)

-0.1304%%*
(0.0112)

0.0258%**
(0.0044)

0.3905
(0.4240)

-0.0424
(0.0564)

0.0615*
(0.0264)

0.0643%%
(0.0144)

0.0252
(0.0180)

0.0626***
(0.0231)

0.1078***
(0.0252)

0.1253***
(0.0424)

-0.0805**
(0.0342)

-0.1030%**
(0.0253)

-0.0087
(0.0218)

-0.0763*
(0.0363)

-0.0888**
(0.0357)

-0.1833***
(0.0430)

0.0763%
(0.0317)

7.5312%%%
(0.7933)

17892
20.51
0.3365

Notes: District dummy included. Figures in parentheses are village clustered standard errors.

**#* ** and * denote significance at the 1%, 5% and 10% level, respectively.
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(b) Instrumental variable regression for the effect of use of information on net farm returns

Full sample  Food grains and Food grains only

other crops

First stage: Dependent variable: use of information=1, zero otherwise

Personal and household characteristics

Ln(operated land)
Ln(operated land)*
Ln(age head)
Ln(age head)?
Male head

Ln(family size)

Educational attainment of the head of household

Primary
Middle
Secondary
Graduate

Social structure by caste
ST

SC
OBC

Household type
Selfemployed in non-agriculture

Agricultural labour

Other labour

Selfemployed in agriculture
Local networks (Instrument)
Constant

No. of observations

F
Adjusted R?

Second stage: Dependent variable: Ln(net returns per hectare)

Use of information

Includes all controls as in the first stage regression

Constant

No. of observations
Adjusted R2

0.0515%** 0.0506*** 00453
(0.0027) (0.0036) (0.0041)
0.0039%** 0.0023* 0.0045%*
(0.0007) (0.0010) (0.0012)
0.1911 0.2657 0.0692
(0.1200) (0.1777) (0.1581)
-0.0206 -0.0280 -0.0070
(0.0160) (0.0236) (0.0212)
00257+ 0.0306*** 0.0191*
(0.0073) (0.0103) (0.0099)
0.0294*+* 0.0313** 0.0257%%
(0.0042) (0.0060) (0.0057)
0.0379*** 0.0450*** 0.0325%+
(0.0048) (0.0069) (0.0067)
0.0538*** 0.0633*** 0.0434%%
(0.0063) (0.0087) (0.0093)
0.0912%+* 0.1159** 0.0635***
(0.0072) (0.0099) (0.0104)
0.1236*** 0.1468* 0.0957%%*
(0.0128) (0.0174) (0.0191)
0.0062 -0.0062 0.0230**
(0.0062) (0.0095) (0.0091)
0.0213%* 0.0150* 0.0281%**
(0.0053) (0.0085) (0.0079)
-0.0005 -0.0077 0.0084
(0.0044) (0.0063) (0.0071)
-0.0039 0.0019 -0.0079
(0.0101) (0.0141) (0.0147)
0.0002 0.0161 -0.0159
(0.0097) (0.0143) (0.0137)
-0.0250** -0.0176 -0.0334**
(0.0111) (0.0157) (0.0157)
0.0226*** 00421+ -0.0023
(0.0087) (0.0117) (0.0130)
0.5316*** 0.5168* 0.5294%+
(0.0098) (0.0125) (0.0142)
-0.3652 -0.5494* -0.0888
(0.2233) (0.3330) (0.2925)
40291 22399 17892
326.89 195.33 118.64
0.3648 0.3425 0.4020
0.1156% 0.1566"* 0.0115
(0.0413) (0.0537) (0.0573)
9.0001%** 9.7308*** 8.2584%*
(0.5729) (0.7872) (0.8021)
40291 22399 17892
0.3413 0.3539 0.3364

Notes: District dummy included. Figures in parentheses are village clustered standard errors.
**, *#* and * denote significance at the 1%, 5% and 10% level, respectively.
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Table 10: Impact of formal and informal sources of information
on returns from farming

Full sample Food grains Food grains
and other crops only

First stage 1: Dependent variable: use of information from formal sources=1, zero
otherwise

Formal local social network 0.4547%** 0.4695%** 0.4035%**
(0.0134) (0.0168) (0.0198)
Informal local social network 0.02227%** 0.0378*** 0.0002
(0.0078) (0.0116) (0.0104)
Includes all the controls as in table 9(b)
Constant 0.0896 0.0380 0.0655
(0.1981) (0.3064) (0.2487)
No. of observations 40291 22399 17892
F 220.67 145.34 62.02
Adjusted R? 0.2469 0.2497 0.2319

First stage 2: Dependent variable: use of information from formal sources=1,
zero otherwise

Formal local social network -0.0109 0.0110 -0.0470***
(0.0089) (0.0114) (0.0142)
Informal local social network 0.5587%** 0.5236%** 0.5818***
(0.0116) (0.0152) (0.0159)
Includes all the controls as in table 9(b)
Constant -0.0357 0.0141 -0.0677
(0.2056) (0.3169) (0.2549)
No. of observations 40291 22399 17892
F 214.84 117.72 93.99
Adjusted R? 0.3871 0.3617 0.4339
Second stage: Dependent variable: Ln(net returns per hectare)
Formal sources of information 0.1180* 0.1308* -0.0243
(0.0628) (0.0760) (0.1026)
Informal sources of information 0.0602 0.0899 0.0135
(0.0478) (0.0679) (0.0592)
Includes all the controls as in table 9(b)
Constant 8.9539*** 9.6582*** 8.2515%**
(0.5733) (0.7869) (0.8022)
No. of observations 40291 22399 17892
Adjusted R? 0.3417 0.3544 0.3361

Notes: District dummy included. Figures in parentheses are village clustered standard errors.

**, % and * denote significance at the 1%, 5% and 10% level, respectively.
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who grow only foodgrain crops is insignificant. The difference in impact
of formal and informal sources estimated using IV method is also more
pronounced as compared to the OLS estimates (table A3 in the appendix).

Alternatively, we also estimate the effect of formal and informal
information sources separately. The endogenous variable is the use of
information, which is instrumented by the formal and informal local
social networks separately.The results (table A4 in the appendix) confirm
that formal sources of information have a larger impact on returns from
farming than the informal information sources.

The larger impact of formal information sources is expected. The
formal sources of information are managed by the qualified and skilled
professionals, for example, those who have degrees or diplomas in
agriculture or allied sciences. Relatively, the quality of human resources
in the informal information dissemination system is poor, and often the
informal sources rely on formal sources for the intended information,
which they share with farmers. In such cases, the loss of information
in transmission can not be ruled out. For example, farmer to farmer
exchange of information could be an easy means of spreading technologies
and cropping practices, but because of inadequate knowledge on the
characteristics and requirements of other farmers there is a high probability
of information being lost or distorted during transmission. Similar could be
the situation regarding private information sources, especially traders and
input dealers who do not possess much knowledge of the technological
and other requirements of different farming systems.

How do the estimated effects of information on farm outcomes in this
paper compare with other estimates? Based on the available literature, it
is clear that there are context specificities in the impact of information on
farm outcomes. There are differences in the information sources, categories
of information (regarding inputs, outputs or markets in general) and the
nature of outcome measures (net returns or gross returns, per capita or
per hectare of land). In other words, for comparison purposes, the effects
of information in this paper can be assessed only qualitatively relative to
those reported in other studies.

Owenset al. (2001) find that agricultural extension services in Zimbabwe
could enhance the value of crop production (i.e., gross returns per hectare)
by about 15%. Davis et al. (2010) using data from three countries (Kenya,
Tanzania and Uganda) find that farmers’per capita income to improve
by 61% with participation in farmer field schools, one of the channels
for information dissemination. Across countries, the estimated effect
is 104% in Tanzania, 21% in Kenya and 18% in Uganda. Comparatively
small effects of farmer field schools in Uganda are rationalized in terms
of other information channels being in operation. In contrast with these
studies, Comacho and Conover (2011) do not find any significant effect
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of mobile phone based information on farm revenues.Few studies from
India as well have analysed the impact of information and communication
technology (ICT) on farm prices. Goyal (2010) finds soybean farmers
in the state of Madhya Pradesh with improved access to market price
information (through internet) realizing 1-5% higher prices. On the other
hand, Fafchamps and Minten (2012) do not find any significant impact of
information, through mobiles, either on the quality of farm produce or on
prices in Maharashtra.

In relation to these studies, our study is different on three counts.
First, we estimate effect of information on net returns normalized by
size of landholding, i.e., the net returns per hectare of cropped area.
Second, we estimate effect of all possible sources of information together
rather the effect of one node of information. The comprehensive data on
sources of information used in this paper allows us to estimate the effect
of information as such, i.e., independent of the source. Third, our study
has a larger geographic focus and has taken into consideration the role of
context-specific factors, such as farm size and social identity in access to
and use of information.

Clubbing different subjects and sources of information, we have shown
that information has significant effect on farm income. It can raise returns
from farming by 12%. The estimated impact is almost similar to that
reported in a recent study on impact of information through mobiles on
agricultural income in India by Vodafone Group (Anon. 2015). Our results
also show that formal information sources, though have a limited outreach,
their impact on farm outcomes is much stronger compared to that of the
informal information dissemination channels.
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Chapter

Conclusions and Policy Implications

we have examined farm households’ access to and use of information

and its impact on net returns from farming. About 40% farm households
in the country access information on modern agricultural technologies and
farming practices, and 75% of them actually use it in their farming and
other decisions related to it. Importantly, the outreach of the government
extension workers is limited to only about 7% of the farm households.
Most farmers rely on other information sources notably mass media (radio,
television and newspaper) and social networks, such as other progressive
farmers, and input dealers for their information needs.

In this paper, using data from a nationally representative large survey

We have also examined bias in the use of information by farm size
and social identity, i.e. caste, and find that smaller farmers have access to
relatively fewer information sources, and depend more on social networks
for their information needs, while for larger farmers the mass media and
government sources are relatively more important information sources.
There is also some evidence of a bias against socially-disadvantaged farm
households in access to and use of information. Interestingly, some of the
government sources exhibit less social bias in information provision.

Overall, close-knit networks of farmers appear more effective in their
outreach. Specifically, these connections comprise family and friends and
are, in general, restrictive. In a socially-fragmented set up like the rural
agrarian society of India, there are, however, limits to these social effects
to translate into social multipliers. With considerable social heterogeneity,
the large-scale programs of the government would require sources of
information and services that are less exclusionary. We hypothesize that
these nodes can be media and non-religious organizations, in particular,
along with the government managed agricultural extension services. There
is a case for investing in making government information more expansive
and effective.

Our results show that information enhances net returns from farming
by 12% on an average. The effect varies across cropping systems, being
larger in the diversified farming systems. Further, the formal sources of
information though are found to have smaller outreach; these have a larger
effect on farm income compared to the informal information sources.
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These findings are extremely crucial for policy decisions. The policy
should aim at developing information delivery systems in a way such that
there is a greater uptake of information by farmers irrespective of farm size
and social class, and also create a larger impact on farm income. Further,
Indian agriculture is diversifying towards higher-value crops; hence, there
is a need for developing information systems that cater to the diversified
needs of the farmers growing these crops. Indeed, several government
programs in India have relied on mass media channels, such as radio and
television to disseminate agricultural information to the masses without
any biases. The bias in information use from these channels could perhaps
be due to differences in the capacity of individuals to invest in the specific
information channel, and human capital, i.e., literacy.

The returns on investment in information systems seem to be
quite attractive. There is certainly scope for increasing the outreach of
the channels that are much more important for spread of agricultural
technology in a heterogeneous society. The investment in public extension
services, however, has not kept pace with the rising demand for information
in agriculture. Note that, investment on agricultural research and
development has been shown to have considerable potential for enhancing
farm productivity and poverty reduction in India (Fan et al., 2000; Fan et
al., 2007). Our results show that information raises net income per hectare
by more than 12%, which in value terms translates to Rs 1140 per hectare of
cropped area (at 2002-03 prices). This is much higher than the expenditure
of Rs 29 per hectare on public extension services, and also on the research
and education (Rs 157/ha). These findings suggest that underinvestment
in public extension services may limit realization of the potential increases
in agricultural productivity from spending more on agricultural research.

There are several constraints and also opportunities for improving
the outcomes of information in the pluralistic extension system (Meena,
et al. 2013). In order to enhance effects of informal sources of information,
that at present comprise one of the important channels of information
dissemination, the government should aim atlinking them with government
research and extension systems so as to improve upon their technological
and management skills through formal trainings in agricultural extension
management.

New business models of information dissemination, for example
information and communication technology (ICT) and inter-linked
arrangements, such as contract farming and producer organizations, are
proving to be efficient in information dissemination (Mittal, et al. 2010,
Tadesse and Bahiigwa 2015). Their outreach, however, is limited. For
instance, the tele-density in rural India has improved a lot over time’; the

’See, footnote 4.
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use of telephones and mobiles for search and acquisition of agricultural
information has not been as significant perhaps due to lack of context-,
and location-specific customized information. The need is to collect and
collate the context- and location-specific right kind of information and
disseminate it in right time and in a right form through the channels that
are faster and cost-effective. Toward this, the study from Vodafone Group
lists several recommendations like the provision of context-, and location-
specific simple and straightforward messages, creation of awareness
among farmers on the benefits of ICT services, provision of bundled
services (technological, financial and non-financial), and creation of strong
linkages of information providers with the research organizations, public
extension systems and market places.
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Appendices

Table A1: Percentage of households reporting use of information from different sources

(a) By farm size

Source of Category Sub- Marg- Small Med- Large Total
information marg- inal ium

inal
Other progressive  Social networks 28.0 23.4 20.9 19.3 16.0 228
farmers
Input dealer Private 21.8 18.4 17.6 15.7 14.2 18.4
Radio Mass media 14.8 155 17.2 13.3 105 147
Television Mass media 8.5 10.0 10.8 13.4 15.2 10.8
Newspaper Mass media 6.8 7.4 8.5 9.3 11.7 8.3
Extension worker ~ Government 4.7 6.6 6.8 8.5 9.8 6.7
Primary Social networks 2.9 4.4 41 5.3 6.6 4.3
cooperative society
Government Government 2.1 2.8 32 2.6 32 2.7
demonstration
Output buyers/ Private 2.3 3.1 2.3 3.2 3.0 2.7
food processors
Village fair Social networks 2.3 2.1 2.3 1.6 1.6 2.1
Telephone, mobile, Private 2.0 1.8 15 1.8 14 1.8
and Internet
Credit agency Government 1.2 1.3 1.3 2.1 2.0 1.5
Participation in Government 0.9 1.1 1.7 2.0 22 1.4
training program
KrishiVigyan Government 0.9 1.1 1.0 1.0 1.5 1.1
Kendra
Para-technician/ Private 0.5 0.6 0.7 0.6 0.7 0.6
private agency/
NGO
Farmers’ study Government 0.2 0.3 0.3 0.4 0.6 0.3
tour
Any source 20.0 29.5 35.3 38.3 406 276
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(b) By caste

Source of Category Sched- Sched- Other Upper All
information uled uled Dback- castes
tribes castes  ward
castes
Other progressive Social networks 235 29.1 23.6 19.4 22.8
farmers
Input dealer Private 16.0 23.7 17.2 18.2 18.4
Radio Mass media 16.8 12.5 14.5 15.3 14.7
Television Mass media 7.6 7.3 10.5 13.3 10.8
Newspaper Mass media 72 5.1 8.2 9.8 8.3
Extension worker Government 10.8 5.3 7.2 5.7 6.7
Primary cooperative Social networks 3.6 3.3 4.9 4.1 4.3
society
Government Government 4.3 2.9 2.7 2.2 2.7
demonstration
Output buyers/food Private 2.0 2.7 3.1 2.4 2.7
processors
Village fair Social networks 2.7 2.3 1.7 2.2 2.1
Telephone, mobile,  Private 24 2.0 1.5 1.8 1.8
and Internet
Credit agency Government 1.2 1.2 1.6 1.6 1.5
Participation in Government 1.0 1.5 1.3 1.7 1.4
training program
KrishiVigyan Government 0.3 0.5 1.1 1.5 1.1
Kendra
Para-technician/ Private 0.4 0.4 0.6 0.7 0.6
private agency/
NGO
Farmers’ study tour ~Government 0.4 0.4 0.3 0.3 0.3
Any source 20.0 23.2 27.3 34.8 27.6
Table A2: Net returns for broad crop groups by farm size (rupees per hectare)
Sub- Marg- Small Med- Large  Total
marg- inal ium
inal
(a) Exclusively food grains 8393 6531 5888 5020 4464 7159
(b) Food grains and other crops 18097 10478 8751 9041 7220 11737
(-10.12) (-1286) (-859) (-646) (-6.32) (-13.22)
Full sample 12067 8500 7593 7764 6574 9489

Note: t statistic for difference in mean test between category (a) and (b).
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Table A3: Ordinary least squares estimates of impact of use of information from formal
and informal sources on net farm returns per hectare

Full sample Food grains Exclusively
and other crops Food grains

Dependent variable: Ln(net returns per hectare)

Formal sources of information 0.0847*** 0.0763*** 0.0481*
(0.0160) (0.0195) (0.0250)
Informal sources of information 0.0708*** 0.0619*** 0.0562**
(0.0168) (0.0212) (0.0245)
Includes all the controls as in table 9(b)
Constant 8.1171%** 8.9713%** 7.5245%**
(0.5744) (0.7933) (0.7933)
No. of observations 40291 22399 17892
F 51.24 42.32 19.65
Adjusted R? 0.3418 0.3549 0.3368

Notes: District dummies included. Figures in parentheses are village clustered standard errors.
*** ** and * denote significance at the 1%, 5% and 10% level, respectively.

Table A4: Impact of information by source

(a) Formal sources of information and the impact on incomes: Results from instrumental
variable regression.

Full sample  Food grainsand  Exclusively
other crops food grains

First stage: Dependent variable: use of information from formal sources=1, zero
otherwise

Formal local social network 0.4372%** 0.4566*** 0.3765***
(0.0135) (0.0162) (0.0206)

Includes all the controls as in table 9(b)

Constant -0.2405 -0.4042 0.0986
(0.2393) (0.3494) (0.3249)

No. of observations 40291 22399 17892

F 167.28 119.52 45.52

Adjusted R? 0.2981 0.2928 0.3179

Second stage: Dependent variable: Ln(net returns per hectare)

Use of information 0.1542** 0.1824** -0.0198
(0.0623) (0.0726) (0.1061)

Includes all the controls as in table 9(b)

Constant 9.0068*** 9.7364*** 8.2496***
(0.5726) (0.7876) (0.8031)

No. of observations 40291 22399 17892

Adjusted R? 0.3409 0.3534 0.3359

Notes: District dummies included. Figures in parentheses are village clustered standard errors.
*, #* and * denote significance at the 1%, 5% and 10% level, respectively.
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(b) Informal sources of information and the impact on incomes: Results from instrumental
variable regression.

Full sample Food grains Exclusively
and other crops food grains

First stage: Dependent variable: use of information from informal sources=1, zero
otherwise

Informal local social network 0.5357*** 0.5063*** 0.5503%***
(0.0111) (0.0144) (0.0156)

Includes all the controls as in table 9(b)

Constant -0.4255% -0.5188 -0.2229
(0.2297) (0.3442) (0.2958)

No. of observations 40291 22399 17892

F 264.24 151.37 107.68

Adjusted R? 0.3412 0.3139 0.3885

Second stage: Dependent variable: Ln(net returns per hectare)

Use of information 0.0986** 0.1466** 0.0094
(0.0463) (0.0637) (0.0592)

Includes all the controls as in table 9(b)

Constant 8.9971*** 9.7287*** 8.2578***
(0.5732) (0.7872) (0.8023)

No. of observations 40291 22399 17892

Adjusted R? 0.3414 0.3541 0.3363

Notes: District dummies included. Figures in parentheses are village clustered standard errors.

*, #* and * denote significance at the 1%, 5% and 10% level, respectively.
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