/
o2o Resmits
0.00 Publishing

American Journal of Climate Change, 2018, 7, 135-152
http://www.scirp.org/journal/ajcc

ISSN Online: 2167-9509

ISSN Print: 2167-9495

Adoption Practice of Climate Change
Adaptation Options among Nepalese Rice
Farmers: Role of Information and
Communication Technologies (ICTs)

Niranjan Devkotal*, Ram Kumar Phuyalz#

'"Tribhuvan University, Kathmandu, Nepal

Center for Economic Development and Administration, Tribhuvan University, Kathmandu, Nepal

Email: #phuyal_ram5@yahoo.com

How to cite this paper: Devkota, N. and
Phuyal, R.K. (2018) Adoption Practice of
Climate Change Adaptation Options
among Nepalese Rice Farmers: Role of
Information and Communication Tech-
nologies (ICTs). American Journal of Cli-
mate Change, 7, 135-152.

https://doi.org/10.4236/ajcc.2018.72010

Received: January 10, 2018
Accepted: May 6, 2018
Published: May 9, 2018

Copyright © 2018 by authors and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

This study attempts to understand the role of ICTs on adoption of climate
change adaption options among the Nepalese rice farmers, using data from
773 households from seven districts—3 from Terai region and 4 from hilly re-
gion. Individual Farmer’s Awareness Index was developed to categorize the
respondent knowledge of climate change adaptation and Ordered Logit Model
was used to examine the factors influencing their adaptation options in
present of ICTs. The result revealed that 65% farmers perceived knowledge
about temperature, rainfall and other relative information from various ICT
devices that they pose. Farmers received such information mostly from Radio
(71%), TV (69%) and mobile phone (62.5%) and argued these three devices
are the most prominent, easy access and practical devices to receive such in-
formation. 86% farmers used such devices on the daily basis and 90% and
more users opined that the information provided from such devices is in their
own language and fully understandable. From ICT devices they pose, 71% of
the farmers are receiving climate change information and 61% received
agro-related information and the majority of them argued that such available
information is very much informative and supportive of their resilience to
climate change and use of available adaptation options. From the Farmers
Awareness Index, this study found 19.8% farmers are high aware, 65.1% me-
dium aware and 15.1% were less aware of the changing climate and its anoma-
lies. Similarly, result from Ordered Logit Model shows that age (0.45%**),
gender (0.48**), market center (0.32*), bank access (0.54***), availability of
subsidy (1.0***), agro-extension services (0.71**), access to TV (0.67***) and
membership to a social network (3.20**) played a significant role in increasing

*https://orcid.org/0000-0001-9989-0397.
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farmers’ awareness of climate change which in turn lead to increased adoption
of adaptation options available to the farmers. The findings suggest the need
for further improvement on ICT devices and publicity of such ICT devices
and proper investment to boost rice farmers’ adaptation to climate change,
which will in turn help to improve their livelihoods and well-being.
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1. Background

With the recognition of climate change as a serious concern since the 1980s, re-
search on climate change and its adaptive measures in the agricultural sector has
been a core topic for the agro-scientists, economists and policy makers [1]. The
concept of climate change adaptation—an adjustment to decrease the vulnera-
bility of agriculture to climate change, has been popularized and is now widely
accepted from grass root level to the policy level [2] [3]. Several studies have al-
ready been conducted to gauge climate change adaptation and its impact, con-
sequences and remedies in sectors including agriculture and rice production
from macro to micro level, as well as world to regional level. However, further
development, exploration and explanation of the issue are still going on.

Rice is one of the major crops to feed the world’s growing population, and
over a longer time, it has fed more people than any other crop [4] [5]. Most of
the rice is grown and consumed in Asia, from Pakistan in the west to Japan in
the east [5]. Rice is the primary staple food and the most important crop in
South Asia. It ranks first in Nepal in terms of area, production and its contribu-
tion to livelihoods [6]. Rice contributes significantly to food security. Its con-
sumption in Nepal is 79.9 kg of milled rice per person per year [3] [7].

While rice is very important to people’s livelihoods, its production is already
under pressure. From the demand side, it is population growth, while on the
supply side, further exposure to natural pressure through climate change (CC) is
having marked impacts [8]. In addition, CC brings several new challenges. Many
studies, including the Intergovernmental Panel on Climate Change (IPCC) ob-
served that the net cereal production in South Asian countries is projected to de-
cline at least between 4% and 10% by the end of this century under the most
conservative climate change scenario [2]. A similar report shows that rice pro-
duction in Asia could decline by 3.8% by the end of the 21st century and in Nep-
al, production of rice might drop by 4.2% by 2060 [9]. To cope with such possi-
ble negative impacts, adaptation can be one of the better options [3]. Given this
background, it is necessary to examine the status of adaptation options in eco-
nomic and social systems so as to help inform future actions.

Numerous studies have been undertaken in South Asia on the effects of CC on
rice production and adaptation [1] [3] [7] [8] [9] [10]. These studies reveal that
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farmers have been adopting several adaptation options to cope with changes in
the climate. It is noted that efficient adaptation options help to maximize net
benefit [3] [7] [11]. In this regard, ICTs can assist farmers to understand better
adaptation techniques and enhance their knowledge regarding new adaptation
options. ICTs tools are increasingly becoming popular among farming com-
munities [12], and they are playing an important role in disseminating the
knowledge on adaptation and fighting against climate change [13]. Though ICTs
are or can be key enablers of adaptation [14], there are very limited empirical
studies on their role in the adoption of CC adaptation options on South Asian
rice production. There is a need to understand their functioning in this particu-
lar agricultural system. As observed by [15], before any attempt is made to rep-
licate ICTs, it is required to have a clear picture about how the ICTs can play
beneficial role in terms of improvement in income level and the livelihoods of
farmers.

[16] [17] and [18] recognized the arrival of ICTs as well timed, and a solution
to improve agricultural production in developing countries. Recently, the use of
ICTs in the forms of mobile phones and the internet has been increasing. In
Nepal, the number of mobile subscribers reached 27.07 million by 2016, which is
102.18 percent of the total population. Similarly, internet penetration has
reached 44.89 percent of the total population [19]. But, questions then arise like
whether ICTs are available to the rice farmers of South Asia? How do South
Asian rice farmers use ICTs in CC adaptation? Are such ICTs useful and cost ef-
ficient? Therefore, this paper aims to investigate in a real scenario and the feasi-
bility of ICT applications on CC adaptation by the rural rice farmers in Nepal.

The remaining part of the paper is organized in four sections. In the next sec-
tion, literature review is discussed which is followed by materials and methods
used, then the results of the study, discussion of key issues and finally conclud-

ing remarks.

2. Literature Review

ICT has revolutionized the whole world and its growth over the last decades has
been phenomenal [13] [20]. ICT includes knowledge centers, community radio,
mobile phones and interaction media [21]. The use of ICTs and their applica-
tions is getting more attention across the world, with the recognition that they
are efficient tools for promoting economic growth and sustainable development
[21] [22]. [12] argues ICT plays an important role in improving the availability
of market information and agricultural development particularly in developing
countries. Many environmental studies include ICT in their study to detangle
the problem of environment and changing climate [21].

In recent years, many environmental studies have tried to establish a rela-
tionship between ICTs and agricultural production including rice [13] [23] [24]
[25]. Various studies have produced empirical evidence suggesting that substan-

tial productivity gains have been experienced from ICT usage [22].
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[26] examines the role of ICT's in climate change awareness in two districts of
rural Zimbabwe; the study found that ICT's played an important role in convey-
ing agricultural as well as climate change information. Similarly, [27] used con-
tent analysis and semiotics method to study what is the ICT profile of a modern
firm and how the family and the environment do affect the configuration of the
profile. [28] studied the application of short-term rainfall forecasts in irrigation
management as a soft adaptation to Climate Change in rice farming. Using the
SWAP model, they found that the decision to irrigate rice on short-term weather
forecasts could reduce average water application by 27%; 5-day perfect rainfall
forecasts could lead to a saving of 32% of irrigation water compared to current
water usage.

According to [23] adaptation remains one of the least explored areas for anal-
ysis of ICT's potential in the global south. [13] also notes that developing coun-
tries have not yet effectively integrated ICTs into CC adaptation planning. Un-
fortunately as [29] argues most of the vulnerable and at most risk, live in the de-
veloping world.

ICTs can play an important role in uplifting the livelihoods of the rural poor
smallholder farmers [15] [22]. Linking knowledge to innovation is crucial in ad-
dressing information and knowledge gaps in the agriculture sector [20]. The role
of ICTs is applicable to adaptation in all sectors. As [15] stated that up to date
information through ICT allows farmers to survive and even benefit from the
changes and challenges. In this context, ICTs can play an important role in cli-
mate change monitoring and adaptation. However, as [30] mentioned that the
application of ICTs in CC mitigation and adaptation domain is still missing to a
large extent.

[31] states that ICT has been deployed in agriculture in several countries,
notably India, Pakistan and Uganda but the greatest success seems to have been
in India. In his study [32] mentioned that while people are enjoying the oppor-
tunity brought about by ICT's in the era of Globalization, farmers in Bangladesh
are still enjoying traditional methods. In such developing countries where tradi-
tional farming method are the norm, continuous efforts are required to motivate
farmers to adopt ICT for application in their farming and business operations.
Already, some mobile phone applications (apps) have been developed and ap-
plied in Nepal; they provide information to the farmers regarding prices and
other information. However, these apps have limited information and cover only
negligible farmers.

ICTs have been shown to increase incomes in the agriculture sector. With the
growing mobile, wireless and internet industries, ICT have been found to have a
positive effect on livelihoods, even among poor smallholder farmers [15]. In-
vestment in ICTs has been found to be positively correlated with country’s GDP
[33]. [20] in his study observed that the increasing use of mobile phone for in-
formation exchange, such as disease surveillance and pest tracking, is now

common practice. In this scenario, an understanding of factors associated with
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ICT adoption and use in agriculture will enable the development of strategies to
promote their increased use and effectiveness [24]. On the other side, farmer’s
perception of the role of ICTs in disseminating agricultural information is im-
portant in their adoption and use [34]. In a nutshell, ICT can also play a very
important role in bridging the information gap in the agricultural sector.

Given this background, it is necessary to understand the role of ICTs in agri-
cultural production processes, their availability, and how farmers’ perceive them.
While this is important, it is noteworthy to highlight that there has been limited
study on the potential role that ICTs can play in addressing climate change
among rice farmers in South Asia. Actually, no study in this regard has been
done in the Nepalese context. For some of the studies that have been undertaken
in South Asia that tried to explore the application of ICTs in agriculture and
climate change, these have many limitations including methodological issues

and data problems. Therefore, the present study attempts to cover this gap.

3. Materials and Methods
3.1. The Basic Model

Since better adaptation options can help to achieve sustainable livelihoods and
mitigate the problem of climate change, these should be promoted and popula-
rized through ventilating the proper information to the farmers on time by var-
ious measures [10]. However, the decision on whether or not to adapt any adap-
tation option depends upon the general framework of utility and profit maximi-
zation [3] [35] [36]. It is assumed that a rational farmer uses adaptation methods
only when the net benefit from using such a method is significantly greater than
in the case without it [11]. Thus, this study uses the production and profit
maximization approaches to test the hypothesis.

The basic model can be written as:

*

Yi =X+, (1)

In Equation (1) as Yy~ crossess a series of increasing unknown thresholds we
move up the ordering of alternatives and X is the socio economic characteris-
tics, climatic and ICT's characteristics etc. The general form of an ordered model

(with m-alternatives) is shown by following equation:

Yi=] ifocjfl<y;k£ocj (2)
where, oc;=—00 and oc =co then,

Prly; = j]= Pr[ocj_1< A Socj]

= Pr[ocH< X8+ Socjl

=Prloc; ;< XB<u <oc; —Xp]

=F (o) XB)=F (o2 -xB),
where, Fis the cumulative distribution function of u; . The regression parameter

pand the (m—1) threshold parameters oc,,---,oc, , are obtained by maximiz-

DOI: 10.4236/ajcc.2018.72010

139 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2018.72010

N. Devkota, R. K. Phuyal

ing the log-likelihood and can be shown as:
N m
L=InLy = Zyij In pijzyij In Pij (3)
i ]

It is important to realize that there are two models that are classified as or-
dered multinomial models; these are ordered logit model and ordered probit
model. For ordered logit model u is logistic distribution with F(Z)=¢’ / (1+ e’ ) .
For the ordered probit model u is standard normal distribution and F () is the
standard normal cumulative distribution function. The sign of Sis interpreted as
determining whether or the latent variable Yy~ increases with the regressor.
This study will use the ordered logit model following [37] and [38].

First, this study calculates farmers awareness index. [39] assessed farmers’
knowledge about pest management in Srilanka by separating farmers into three
groups Ie. low, moderate and high level of knowledge based on knowledge scale.
With the three different values that we will be derived from three different
groups, the application of the ordered logit model is suitable for this study, as
discussed earlier which is the regression model with an ordinal dependent varia-
ble. The null hypothesis for this study is that ICTs do not play significant role in
the adoption of climate change adaptation options among rural rice producing

farmers in Nepal.

3.2. Calculation of Farmers Awareness Index

Several studies have attempted to formulate the farmers awareness index. Such
index helps to measure awareness level of farmers regarding climate change
adaptation with the help of ICTs. [39] assessed farmers’ knowledge about pest
management in Srilanka by separating farmers into three groups Ze. low, mod-
erate and high level of knowledge based on knowledge scale. On another study,
[40] measured personal perceived risk to climate change by constructing an in-
dex by aggregating 17 items. [41] applied 9 items to compute an awareness in-
dex. Similarly, [42] developed a climate change awareness index using 11 items.
Based on the studies, we develop individual farmer’s Awareness Index (FAI)
measured by dummy-based index as [42]. This dummy based index includes 1
for each argued answer of an individual and 0 for others. As there are 12 FAI
items, the theoretical range of the dummy-based index is 0 to 12, with larger
values indicating a higher FAI. Following [39] this study also used mean and
standard deviation of measurement to categorize the respondents’ knowledge

into three groups. The farmers’ awareness index can be calculated by using the

formula:
Y =1, If Scale Score < X —SD
Y (CCA)=4Y =2, If X —SD <Scale Score < X +SD
Y =3, If Scale Score > X +SD
where,

X —Mean of knowledge and awareness of farmers,

DOI: 10.4236/ajcc.2018.72010

140 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2018.72010

N. Devkota, R. K. Phuyal

SD—standard deviation.

As we get the three different values from the three different groups, we ap-
plied ordered logit model as discussed earlier. Hence, the dependent variable is
the ordered climate change awareness variable (1 = low aware; 2 = medium
aware; 2 = high aware) whereas the independent variables comprised ICT access
variables and other socio-economic characteristics. Since this study seeks to
analyze the contribution of ICTs to climate change adaptation in rice production
amongst rural farmers with a particular focus on the importance of information,
communication and knowledge. Thus the variable included were mainly deter-
mined by and related to livelihood assets that influence access to and uses of in-

formation, communication and knowledge as given in Table 1.

Table 1. Description of explanatory variables used in the model.

Explanatory Variables Mean  SD Description Exgiegcr:ed
Age 47.74 13.14 Continuous (%)
Marital status 0.93 0.26 Dummy takes the value 1 if married and 0 otherwise (%)
Gender 0.71 0.45 Dummy takes the value 1 if gender is male and 0 otherwise (%)
Household head 0.80 0.40 Dummy takes the value 1 if HH head is male and 0 otherwise (+)
Level of education 0.08 0.27 Dummy takes the value 1 if education is higher than secondary level and 0 otherwise (+)
Total farmland 0.68 0.78 Continuous (+)
Farm Experience 29.01 13.28 Continuous (+)
Membership of Organization  0.21 0.41 Dummy takes the value 1 if have membership of organization and 0 otherwise (+)
Training 0.05 0.22 Dummy takes the value 1 if received training and 0 otherwise (+)
Market Center 0.22 0.41 Dummy takes the value 1 if have access to market center and 0 otherwise (+)
Bank Access 0.27 0.44 Dummy takes the value 1 if have access to bank and 0 otherwise (+)
Availability of Subsidy 0.08 0.26 Dummy takes the value 1 if have access to subsidy and 0 otherwise (+)
Climate Change Knowledge  0.75 0.43 Dummy takes the value 1 if have CC knowledge and 0 otherwise (+)
Agriculture Extension Service  0.07 0.25 Dummy takes the value 1 if have access to extension services and 0 otherwise (+)
Access to TV 0.43 0.50 Dummy takes the value 1 if have access to TV and 0 otherwise (+)
Access to Radio 0.44 0.50 Dummy takes the value 1 if have access to Radio and 0 otherwise (+)
Access to Mobile 0.39 0.49 Dummy takes the value 1 if have access to mobile and 0 otherwise (+)
Access to Newspaper 0.03 0.18 Dummy takes the value 1 if have access to newspaper and 0 otherwise (+)
Access to Internet 0.02 0.13 Dummy takes the value 1 if have access to internet service and 0 otherwise (+)
Access to Agro-magazine 0.01 0.08 Dummy takes the value 1 if have access to agro-magazine and 0 otherwise (+)
Access to poster 0.01 0.10 Dummy takes the value 1 if have access to poster and 0 otherwise (+)
Access to social network 0.00 0.06 Dummy takes the value 1 if have access to social network and 0 otherwise (+)

Source: Researcher’s calculation/Assumption.
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3.3. Study Area and Data

This study was done in 7 districts—3 from Terai region (ie. Bara, Dang and
Kailali) and 4 from Hilly region (ie. Ilam, Sindhuli, Syangja and Surkhet) of
Nepal and excludes the Mountain belt' [3] [7]. Three study districts come from
Terai Belt and four from Hilly Belt. The reason behind choosing seven districts
is that it was deemed necessary to have one district from each state. This study
applied multi-stage sampling technique for the selection of study sites and farm
households. In first stage the seven highly rice production districts were ran-
domly selected whereas 14 Village Development Committees (VDCs), two from
each district, were selected on the basis of rice pocket area based on telephone
inquiry made to each district agriculture office in the second stage. Similarly, in
third stage, 28 rice pocket wards, two wards from each VDC, were selected based
on the information provided by VDC secretary and Social Mobilizer’. The sur-
vey was conducted between December 2016 and January 2017 by trained enu-
merators using a fully structure questionnaire. For the data collection, total 773
farmers were interviewed irrespective of gender, farm size or tenancy status
through a farm household survey [3] [7] [10]. Interviews were conducted for the
crop year 2016 since main season rice cultivation in Nepal falls on June/July to

October/November of each year.

4. Result and Discussion
4.1. Knowledge about ICT Devices

Information is considered as most crucial factor to acquire knowledge and ICT
is its pillar [14] [43] [44]. The availability of more information enhances the
adaptive capacity of farmers [45]. Sound and timely information provides a
concrete pathway for successful adaptation by the rice farmers. Farmers’ having
information from ICT devices indicates that they have knowledge about such
devices [46]. It is observed that 65% of farmers in study area perceived know-
ledge about temperature, rainfall and other related information from the various
ICT devices. Farmers received information from various ICT devices as follows,
71% from radio, 69% from TV and 62.5% from mobile phone as depicted in Ta-
ble 2. However, most of them argued that Radio (44%), TV (43%) and mobile
phone (39%) are the most prominent, pertaining and popular ICT devices to get
sources of information. Other ICT sources like internet, agro-magazine, poster
and social network were rarely used by the farmers.

One of the important reasons for this, could be that the farmers are situated in
rural area where both access and awareness about such technology is compara-
tively less when compared to urban people. Farmers also mentioned that the

conveyed information is understandable as it is available in simplest form and in

!Since rice cultivation practice on mountain belt is very rare and typically different from the study
area. Similarly, the rice cultivation period, cultivation techniques and adoption of adaptation options
differ from the remaining two belts.

’In every VDC there is one social mobilizer whose work is to facilitate VDC secretary.
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Table 2. Knowledge and Sources of ICTs among various study regions (multiple
responses).

Total Hilly Region Terai Region

fICT
Sources of ICTs (n=773) (n = 438) (n=335)

Information on ICT among farmers 480 (65.48%) 278 (63.47%) 202 (60.30%)

Agriculture Extension Service 52 (7.09%) 38 (8.68%) 14 (4.18%)
TV 330 (45.02%) 204 (46.58%) 126 (37.61%)
Radio 341 (46.52%) 217 (49.54%) 124 (37.01%)
Newspaper 34 (4.64%) 27 (6.16%) 7 (2.09%)
Sources of
Information Mobile 300 (40.93%) 163 (37.21%) 137 (40.90%)
(Multiple Internet 10 (1.36%) 6 (1.37%) 4(1.19%)
Response)
Agro-magazine 7 (0.95%) 6 (1.37%) 1(0.30%)
Poster 11 (1.50%) 8 (1.83%) 3 (0.90%)
Social Network 7 (0.95%) 4 (0.91%) 3 (0.90%)
Other 5 (0.68%) 5(1.14%) 0 (0.00%)

Source: Researcher’s calculation based of field data, 2017; number in parenthesis represent percentage.

the National language (i.e. Nepali). 93% of the respondents argued that they re-
ceived such information in their own language and 91% of them opined that
they understood such information completely. However, some of the women
who belong to special tribe of Terai region seemed to have problem in such un-

derstanding as they do not understand national language properly.

4.2. Access and Use of ICT Devices

Having ICT access allows farmers to get information in a timely and convenient
way, which helps them to react with suitable actions to the problem they en-
counter. Access to several ICTs is generally not widely available in the country.
Farmers in the different rice production system such as irrigation and rainfed
are aware of the issue regarding climate change and will often ascribe change in
farm productivity to changes in temperature and rainfall patterns. However, the
nature of climate variation depends on how people perceive climate change and
variability.

The impact of climate change depends on the vulnerability of rice production
to changes in temperature and rainfall, and the magnitude of impacts varies be-
tween irrigated to rainfed systems. The impact can be negative if change in the
climate results in high temperature, low rainfall, occurrence of floods, low crop
yields and so on. These impacts determine what adaptation options (short-term
or long-term adaptations) farmers should take to protect themselves from the
effect of climate change and variability. Adaptation options for rice production
include selecting short duration crop varieties, planting drought resident crops,
crop diversification, use of chemical fertilizer, irrigation, changing nursery date,

changing the plant date and so on.
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Though there are bulks of adaptation options available to cope with climate
induced vulnerability in the country, farmers do not behave irrationally while
choosing adaptation options available in the market. It depends upon the know-
ledge and information they do have regarding adaptation options. We assume
that the more information they have regarding climate change and its impact,
the more would be their adaptive capacity. Information and communication
helps farmers to know the timing. Among the devices mobile phone (84%) was
the most accessed ICTs among the rural farmers, followed by Radio and TV
(both 53%). Rest of the ICT access is insignificant compared to these three ICTs.
Farmers preferred radio (47%), TV (42%) and mobile phone (32%) in acquiring
information and knowledge related to rice farming. Only 10% farmers depended
on agriculture extension services for that purpose. Rice farmers’ capacity to af-
ford mentioned ICT devices was found to be higher Ze. 70% in study area. Simi-
larly, 67% of the respondents highlighted that they afforded to repair their ICT
devices in case of breakdown.

The actual use of ICT devices is another important aspect among farmers in
Nepal. This study found that 86% of the respondents could use their ICT device
with easiness. This was identified more in eastern, central and western part of
the country and less in far-western part. Similarly, 90% respondent mentioned
that they used such device on a daily basis. It is noteworthy to point out that
some farmers are less educated and less techno-friendly, which can present chal-
lenges on the adoption of the devices. Thus, all farmers who can afford the ICTs
may not be able to use them appropriately, which implies that in some cases, the
devices might not be very useful to the farmers when they fail to fully utilise the
capabilities of the devices to get the much needed information even though they

might have access to the devices.

4.3. Agriculture and Climate Related Information Transmission
through ICT Devices

Farmers have to make several decisions during their farming activities. Two
most important things for farmers to cope with the changing climate are:
whether they receive climate change and agricultural information; and if they
received it, to what extent and its relevance to their situation. This study shows
two third of the respondents were receiving information related to climate
change and agriculture. They received information on heat, cold, extreme
events, drought and other agricultural information, which they regarded as very
helpful for their awareness and better farming practices. 60% of that farmers
stated that such availed information through ICTs, is very much informative and

necessary for enabling their resilience and adaptation to climate change.

4.4, Result of Farmers Awareness Index for Different Districts

As highlighted earlier, a farmers’ awareness index based on 12 questions was

prepared, and the results are presented in Table 3. Based on the calculation, this
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Table 3. Farmers knowledge about climate change adaptation strategies.

Ilam Bara Sindhuli Syangja Dang Surkhet Kailali Total

Climate change can reduce soil fertility (Yes) o4 103 93 100 100 99 105 628
& 7 (84%)  (93%)  (88%) (92%)  (89%)  (89%)  (94%)  (90%)
Climate change can negatively affect rice 97 103 94 104 104 104 112 650
production (Yes) (87%)  (93%)  (89%) (95%) (93%)  (94%)  (100%)  (93%)
Sudden break in rainfall cannot affect rice 100 101 94 107 105 103 110 652
production (Yes) (89%) (91%) (89%) (98%) (94%) (93%) (98%) (93%)
Seeking for early warning information on climate
change is a waste of time because it is not 82 78 7 o2 68 > o4 471
8 necessary (Yes) (73%) (70%) (73%) (84%) (61%) (52%) (57%) (67%)
Climate change increases invasion of pests and 91 104 90 105 106 94 107 631
diseases that hampers rice production (Yes) (81%)  (94%) (85%) (96%) (95%) (85%) (96%) (90%)
Shifting planting date is one way of coping with 52 57 45 57 60 40 45 322
climate change (Yes) (46%) (51%) (42%) (52%) (54%) (36%) (40%) (46%)
Avoidance of flood prone areas can reduce rice 93 92 79 87 86 84 88 551
losses (Yes) (83%)  (83%) (75%) (80%) (77%) (76%) (79%) (79%)
Use of supplementary irrigation is a means of 88 96 78 99 99 94 102 594
coping with water scarcity (Yes) (79%) (86%) (74%) (91%) (88%) (85%) (91%) (85%)
Planting of improved varieties can reduce negative =~ 48 76 64 80 96 61 58 438
impact of climate change on rice production (Yes) (43%)  (68%) (60%) (73%) (86%) (55%) (52%) (62%)
Insuring farm against risk is a way of coping with 53 55 48 66 60 51 56 352
climate change (Yes) (47%)  (50%) (45%) (61%) (54%) (46%) (50%) (50%)
Participation in workshops and conferences cannot
. s . ., 78 73 68 90 61 54 52 432
really improve one’s adaptation skill and know-
ledge (No) (70%) (66%) (64%) (83%) (54%) (49%) (46%) (62%)
Climate change may cause extreme change in
. h . 93 92 89 92 90 91 96 582
weather condition which can cause sickness among
(83%) (83%) (84%) (84%) (80%) (82%) (86%) (83%)

farm families (Yes)

Source: Researcher’s calculation from field data, 2017.

study found out that from a total of 773 respondents, 117 (ie 15.1%) respon-
dents were in low awareness category, 503 (65.1%) respondents in the medium
awareness category, while the rest 153 (19.8%) respondents were in the high
awareness category. Such high awareness is more in Terai region compared to
the hilly region. Our findings are similar to the findings from other studies, for
instance, [41]—58.6% and [42]—54%.

4.5. Econometrics Analysis

The logistic regression model was adopted to check the effect of ICTs on adop-
tion of adaptation options. Normally, cross-sectional data analyses involve two
problems ie. heteroscedasticity in the error term and multicollinearity among

explanatory variables [3] [7] [47]. The Collin test was performed to deal with the
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problem of multicollinearity and found VIF score for all models is less than 1.61.
Collin test against Breusch-Pagan test for multicollinearity is used in this analy-
sis since Collin test allows direct estimation of multicolliniarity after logit regres-
sion while Breusch-Pagan test requires OLS estimation [3] [10]. Similarly, we es-
timate robust logistic regression in order to prevent model from heteroscedastic-
ity. Some post estimation test like fittest and classification table test was also
performed to know the fitness of our model. We test all of our models for signi-
ficance and accuracy of predictions. The post estimation found that x> value is
significant and value of Pseudo-R® ranges from 0.07 to 0.12 and VIF values are in
between 1.50 to 1.61 which indicates all models selected for the study are fit and
can accurately estimate the impact of ICTs on farmers for the adoption of the
climate change adaptation options.

The expected positive influence of farmers awareness index on the role of ICT
devices in the adoption of climate change adaptation options can be observed
from the regression results. Variables such as age, farm experience, bank access,
availability of subsidy, access to TV were found to be significant at 1% level in
Table 4. This indicates that those variables had a strongly influenced the far-
mers’ adaptation since it is strongly associated either positively or negatively
with farmers awareness index. Similarly, gender, agriculture extension services,
access to road and access to social network are statistically significant at 5% level
of significance. Likewise, market center is significant at 10% level of significance.
This result supports our hypothesis that the high farmers awareness leads to a

higher motivation to adopt.

Table 4. Econometric estimation of determinants of farmers awareness.

Overall Hilly Terai
VARIABLES Farmers’ Awareness Farmers’ Awareness Farmers’ Awareness
Age 0.0446*** 0.0476*** 0.0365**
(0.0123) (0.0160) (0.0176)
marital_status 0.336 0.416 0.412
(0.319) (0.352) (0.571)
Gender 0.479** 0.295 0.662*
(0.208) (0.240) (0.369)
hh_head 0.0873 0.206 -0.103
(0.229) (0.263) (0.400)
level_of_education —-0.00308 0.344 -0.584
(0.288) (0.331) (0.500)
total_farmland -0.0306 0.235 -0.0694
(0.0804) (0.369) (0.113)
farm_experiance —0.0425%** —0.0400*** —0.0486***
(0.0117) (0.0153) (0.0169)
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Continued

menbership_organization

Training

market_center

bank_access

availability_subsidy

knowledge_cc

agriculture_extension_service

aceess_tv

access_radio

access_mobile

access_newspaper

access_internet

access_agromagazine

access_poster

access_socialnetwork

Constant cutl

Constant cut2

Observations

0.0950
(0.188)
0.0638
(0.306)
0.323
(0.200)
0.536***
(0.180)
1.007**
(0.347)
0.131
(0.201)
0.709%*
(0.336)
0.679***
(0.172)
—0.404**
(0.175)
0.117
(0.178)
-0.272
(0.649)
-0.766
(0.508)
0.227
(0.887)
-0.826
(0.568)
3.207%*
(1.359)
0.293
(0.470)
3.745%
(0.499)

773

0.152
(0.235)
0.411
(0.511)
0.239
(0.310)
0.787%%*
(0.255)
0.0671
(0.521)
-0.179
(0.285)
0.908**
(0.423)
0.488**
(0.243)
-0.201
(0.263)
—0.0713
(0.256)
-0.108
(0.672)
—1.080**
(0.472)
0.101
(0.842)
0.202
(0.735)
2.684%*
(1.327)
0.537
(0.556)
3.908%**
(0.592)

438

0.121
(0.340)
-0.205
(0.535)

0.242
(0.272)

0.354
(0.276)

1.9420%%
(0.467)
0.645*
(0.320)

0.541

(0.638)
0.949%**
(0.302)
-0.443
(0.288)
0.0814
(0.288)

0.281
(1.566)

0.921
(1.430)
0.0532
(2.877)
~1.744
(1.070)

14.11
(438.4)

~0.0837
(0.817)

3.709%%*
(0.855)

335

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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Among the significant variable, 9 out of 10 variables show positive sign which
indicates that when such variables increase, the farmers awareness is also likely
to increase. This can in turn lead to an increased adoption of adaptation options
by the farmers. Only one variable ie. farming experience shows negative sign,
which implies that with the several years of farm experience, farmers might
adopt less adaptation options in their farming practices. Such farmers might be
less flexible and would rather maintain the farming methods they are used to,

which might no longer be sustainable in the face of climate change.

5. Concluding Remarks

As ICTs are increasingly being used, their progressive and positive role in the
development of the agricultural sector especially among Nepalese rice farmers is
becoming evident. We observed that the majority of farmers accessed informa-
tion about climate change from ICT devices; the most common ICTs are TV,
Radio and Mobile Phone. More than 90% of farm households stated that they
fully understood the information that is conveyed through various ICT devices,
which is helping them to cope with the changing climate. Rice farmers are
adapting according to the information they received. The Farmers Awareness
index revealed that 58.5% of the farmers were in the high awareness category,
and 33% were in the medium awareness, while 8.5% were less aware of climate
change. The Ordered Logit Model explained that factors like age, gender, market
center, bank access, availability of subsidy, agro-extension services, access to TV,
and member of social network played a great role in enhancing the rural rice
farmers’ awareness of climate change. Greater awareness can enhance the adap-
tive capacity of farmers. In a nutshell, this study revealed that ICTs are impor-
tant and are increasingly being used by farmers for various purposes. ICTs were
found to provide timely information to the rural farmers which helped them to
adapt. This calls on the government together with other stakeholders to further
promote access and use of ICTs, especially among rural farmers. Timely and
successful dissemination and application of relevant information through ICTs
can help to reduce the vulnerability of farming households, which can further

promote food security, better livelihoods, and enhance their overall wellbeing.
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