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ABSTRACT  
Aims: To understand the flow of information of Climate Smart Agricultural(CSA) practices 
among the farmers, the factors that impede this flow and the impact of the social network on 
adapting CSA practices. 

Place and Duration of Study: The study was conducted in hilly state, Meghalaya, India 
between August 2016 and April 2017. 

Methodology: A sample of 120 farmers were selected from agriculturally vulnerable villages 
to climate change by snowball sampling. The villages were selected from two Agro-climatic 
zones (ACZs) of the state, Meghalaya. UCINET software was utilised for analysing the 
Social Network Analysis (SNA) of the community with the performance index used to 
measure the impact in adopting CSA practices. 

Results: The network centralization index obtained in Tropical ACZ was relatively high 
(0.63) depicting a fragile social network as farmers relied on certain central actors for 
information and if these actors were to be removed, many farmers would be left isolated. 
However, in Sub-tropical ACZ, a low index (0.37) was attained implying that  farmers had 
maximum connections in the network. Very low cohesion density measures (<0.05) was 
obtained in both the ACZs portraying a slow rate of diffusion of information on CSA in the 
farming community. Further, the homophily index of SNA  indicated that the farmers tend to 
associate more with other farmers having similar socio-economic characteristics. The impact 
of the social networks in both of the ACZs were highest (68.30%) under low, and (63.30%) 
under the medium adoption levels of CSA practices in Tropical and Sub-tropical ACZs. 

Conclusion: Hence improving access to climate information is an important step to improve 
the livelihood of people in such variable conditions. With a better understanding of the social 
factors that influence the flow of knowledge and the adoption of CSA practices in the 
agricultural sector, researchers and policy makers could be able to identify and reduce 
barriers to technology diffusion and adoption. 

Keywords:Climate Smart Agriculture, Social Network Analysis, Homophily index, Mitigative 
and adaptative performance index 

1. INTRODUCTION  

 Climate change has already significantly impacted agriculture (1) and is expected to 
further impact directly and indirectly food production. Agriculture however, is not just a victim 
of climate change; it is also one of the components causing climate change. Therefore, to 
increase agricultural production without increasing greenhouse gas emissions from 
agricultural activities, a range of mitigation and adaptation agricultural practices which come 
under the heading of ‘Climate-Smart Agriculture’ (CSA) has been introduced. Climate Smart 
Agriculture (CSA) is an approach that helps to guide actions needed to transform and 



 

 

reorient agricultural systems to effectively support development and ensure food security in 
a changing climate (2).  CSA includes many of the field-based and farm based sustainable 
agricultural land management practices already in wide use, such as conservation tillage, 
agro-forestry, residue management, enhancement of soil carbon sequestration, improved 
grazing management, the restoration of organic soils and restoration of degraded lands (2).  

 Adaptation of CSA technologies, however is rather complex as it is an interplay 
between perceptions, communication and knowledge. The adoption of CSA techniques 
occurs within a social setting and is initiated by awareness of the existence of the techniques 
through the process of information exchange (3). Several studies (4;5;6;7;8) have 
highlighted that interpersonal communication with agricultural stakeholders viz., friends, 
relatives, fellow farmers and extension personnels were the main sources to gain information 
related to climate change. These actors in the information exchange process play different 
roles which determine the flow of such information and resultant communication patterns. An 
understanding of how this information flows through a social system is crucial in the 
development of agricultural communication approaches. Social Network Analysis (SNA) 
enhances the understanding of how information flows through the agricultural stakeholders 
and the factors that facilitate or impede the flow. SNA is a methodology that has gained 
currency due to its ability to combine graph theory, statistics and computer programmes to 
produce visual sociograms and indices that assign value to relationships in a network (9).  

 SNA was defined as a social made up of a set of actors and the relationships 
between these actors (10). SNA was referred to as social networks and institutional actors 
(organizations, individuals, interest groups, etc.) and their linkages (socio-institutional 
relationships), mapping the influence and the exchange of information to assess adaptive 
capacity (11). SNA depicts the structure of social networks, how people have either weak or 
strong ties and to identify the gaps in networks. Embedded in these interactions is a flow of 
knowledge, ideas and information that shapes farmers’ decision to adopt to CSA practices 
(12). Strong social networks have been shown to improve collaborative governance 
processes by facilitating the generation, acquisition and diffusion of different types of 
knowledge and information by overcoming many of the traditional barriers associated with 
knowledge sharing (13). Studies recently have acknowledged the use of social networks in 
rural communities (14,15). This paper uses SNA to analyse the social interactions that shape 
farmers’ decision-making when adopting CSA practices.  

2. MATERIAL AND METHODS  

2.1 Study area and Sampling method 

 The research was conducted in hilly terrain, Meghalaya one of the major agricultural 
regions of North East India in which the population has a large dependence on natural 
resources, crop area is under rainfed and is an area highly vulnerable to climate variability 
and climate change. The outcome of climate change in Meghalaya will be excessively high, 
due to three main reasons – its geographical location, high dependence of people on natural 
resources that are highly sensitive to climate change and low adaptive capacity due to fewer 
amounts of resources available to them. Keeping in view the agricultural importance, the 
Tropical and Sub-tropical agro-climatic zones (ACZs) of the state were selected for the 
study. Further, the most agriculturally vulnerable community and rural development block 
(CRDB) to climate change was purposively selected. Through cluster sampling, four 
contiguous clusters of villages from each CRDB was finalized and 60 farmers from each 
CRDB from the two ACZs  were selected using snowball sampling which included 
organisational institutes.  



 

 

 Data in this study was obtained through two steps. First step was through group 
discussions with randomly selected group of 20–25 individuals including village leaders, 
farmers and block officers from each selected block in each district to document the common 
existing CSA technologies as shown in Table 1. Any practice or technology that supports at 
least one of the three pillars: productivity, resilience and mitigation in agriculture under 
climate change and variability was considered a CSA technology. The second step of data 
collection was through a semi-structured questionnaire to investigate the flow of information 
of CSA technologies among the farmer-respondents.  

Table 1. Common existing Climate Smart Agricultural (CSA) technologies practiced in 
the study area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2. Data Analysis 

 In order to study the characteristics on pattern of distribution of relationship among 
farmers-respondents for transfer of information on CSA strategies, SNA has been performed 
using the software UCINET 6.0. The SNA of farmers on CSA in the study incorporated 
Centrality measures and Cohesiveness measure. The different indicators used in the study 
are briefly described in Table 2. 

 Social network analysis has depicted the flow of information on CSA practices 
among the farmers, thus to analyse if these social interactions had shaped farmers’ 
decision-making for adopting CSA practices, the adaptation or performance of CSA by the 
farmers selected in the study was analyzed using the performance index on mitigation and 
adaptation (PMA) practices  developed by (16). 

X1+ X2+ X3+ ............................. + Xn 
PMA = --------------------------------------------------- * 100 

N 
Where, X1+ X2+ X3+ ............................. + Xn are the performed continuum value (3, 2 or 1) to 
the first, second, third ………. nth questions and N is the maximum score possible to secure. 

S. No. CSA technologies practiced 

1.  Inter-cropping 

2.  Use of pest and disease resistant crops 

3.  Crop rotation  
4.  Increased application of organic matter 

5.  Early planting or harvesting 

6.  Usage of bio-control agents 

7.  Investing in water storage 

8.  Rain water harvesting 

9.  Mulching 
10.  Integrating of scientific and indigenous methods 

11.  Construction of poly-house or shady net 

12.  Storing of food surplus 
13.  Low cost storage structures of produce for next season 

14.  Maintaining insurance 



 

 

Table 2: Social network analysis elements and their relationship to the present study 

Network property Description relation to the present study 

Centrality Measure of the number of ties that a node has relative to the total 

number of ties existing in the network as a whole; centrality measures 

include degree, closeness, and betweenness. 

Degree Total number of ties a node has to other nodes. A node is central, 

when it has the higher number of ties adjacent to it. 

Betweenness Number of times a node occurs along the shortest path between two 

others. 

Cohesiveness Degree to which farmers were connected directly to each other by 

cohesive bond. 

Network density Ratio of actual numbers of relationships between farmers observed in 

the network and the total number of relationships that are possible 

within the network. 

Homophily Tendency of individuals to associate with those similar to themselves. 

3. RESULTS AND DISCUSSION 
3.1. Centrality measures of the social network of farmers 

 Analyzing the in-degree and out-degree of the farmers in the identified social 
network (Table 3) unveiled that the average in-degree and out-degree was higher in Sub-
tropical ACZ (3.188) than Tropical ACZ (2.797)  with a maximum in-degree and out-degree 
in 28 and 4 in Tropical ACZ and 39 and 5 in Sub-tropical ACZ respectively. This connotes 
that a node/farmer receives information on CSA practices from 28 sources in Tropical ACZ 
while in Sub-tropical ACZ a farmer receives information from 39 sources. However, the 
dissemination rate is low in both the ACZs to roughly 4-5 nodes.  

 The network centralization index obtained was relatively different in the two ACZs. In 
the Tropical ACZ, a high centralization index of 0.63 was obtained while in Sub-tropical ACZ, 
a low centralization index of 0.37 was obtained. The high centralization index in Tropical 
ACZ threatens the flow of information of CSA among the community or farmers as this 
indicated that farmers in this network relied on a certain source or actor for information on 
CSA practices. This is risky as if and when these central actors were to be removed or 
disconnected from the network, many farmers would be left isolated. The low centralization 
index of Sub-tropical ACZ, however is a good sign as this indicated that  farmers had 
maximum connections in the network hence the high in-degree value of 39. Moreover in 
Sub-tropical ACZ, the existence of institutes or organizations like Indian Council of 
Agricultural Research (ICAR), Krishi Vigyan Kendra (KVK) and Self-Help Groups (SHGs) 



 

 

can be observed which further strengthens the network.  The social network diagram of both 
the ACZs is depicted in Fig 1 and Fig 2.  

 On analyzing the betweeness centrality of the farmers’ social network (Table 3), it 
was found that the network betweeness centralization in both the ACZs was less than 5 
percent which was very low for a large social network. This low percentage implied that there 
were very few information brokers within the networks and many nodes/actors in the 
networks were isolated. However, this finding may also imply that the networks were 
significantly strong as the nodes had the shortest distance to their information source without 
any need of an intermediary. 

 Similarly, on analysing the cohesion measures of the networks, a very low density 
was obtained in both the ACZs of 0.059 and 0.051 in Tropical ACZ and Sub-tropical ACZ 
respectively. This low cohesiveness in the networks leads to slow rate of diffusion of 
information on CSA in the farming community. The slow rate maybe because the farmers 
have not yet experienced any serious natural calamity of climate change in their region 
which provoked betweeness and hence farmers did not give  much importance to CSA 
practices.  

 Further, the identified social network in Sub-tropical ACZ had 37 components with a 
fragmentation of 0.817 while in the Tropical ACZ, only 3 components was observed with a 
very low fragmentation of 0.08. Thus, the social network of farmers was highly scattered in 
Sub-tropical ACZ while in the Tropical ACZ, it was close-knit. The disarray of the network in 
Sub-tropical ACZ does not present a good structure for flow of information, however, the 
high number of in-degree nodes (39) along with an improve betweeness centralization by 
means of integrating facilitators considering the spatial distribution of the farmers can 
improve the network. The close-knit network of Tropical ACZ, although depicts a good 
structure for disseminating information however, is highly threatening as a loss of one or two 
central farmers or nodes could shatter the social network.  

Table 3. Social network measures of the farmers 
Particulars Measures Tropical Sub-tropical 

Centralization 

Average In-Degree  2.797 3.188 

Maximum In-degree 28 39 

Average Out-Degree 2.797 3.188 

Maximum Out-degree 4 5 

Network Centralization Index 0.63 0.37 

Network Betweeness 

Centralization 

4.73% 2.68% 

Cohesion 

Density 0.059 0.051 

Components 3 18 

Fragmentation 0.09 0.817 

3.2. Homophily of the social network of farmers 

 The homophily index of the farmers in the identified social networks in Tropical ACZ 
and Sub-tropical ACZ depicted that farmers in these communities do tend to associate or 



 

 

linked better with other farmers of similar characteristics and status. In both the ACZs of 
Meghalaya, farmers portrayed to have more association and share much of their information 
with other farmers having similar socio-economic characteristics viz; landholding (Fig 2), 
annual income and information communication pattern (Table 4). Moreover, in the Tropical 
ACZ, the homophily index revealed that gender also played an important role in linking or 
connecting farmers to other farmers who were of the same gender (Fig 1). The social 
network of farmers in the two ACZs tend to socialise or mix with other farmers of similar 
socio-economic characteristics which thus have lead to less cohesiveness in the identified 
social networks. 

Table 4. E-I Homophily Index of farmers of the selected blocks 
Sl. 

No. 

Particulars E-I Homophily Index 

Tropical ACZ Sub-tropical ACZ 

1. Age 0.316 0.549 

2. Gender -0.433 0.431 

3. Landholding -0.083 -0.116 

4. Annual Income -0.183 -0.271 

5. Cosmopoliteness 0.366 0.382 

6. Mass media 0.167 0.205 

7. Information Communication 

Pattern 

-0.05 -0.313 

 
Fig 1. Social Network Analysis of Farmers in Tropical Zone 

-Female 
- Male 



 

 

 
Fig.2. Social Network Analysis of Farmers in Sub-tropical ACZ 

3.3. Adaptation or performance of CSA practices by farmers 

 The adoption level for CSA practices by the farmers in the identified social network 
in the Tropical ACZ and Sub-tropical ACZ have been categorised into three levels -low, 
medium and high (Table 5). In this study it was observed that the highest percentage of the 
farmers in the Tropical ACZ (68.30%) were in the low level of adaptation, while in the case of 
Sub-tropical ACZ, majority of the farmers' (63.30 %) were under medium level of CSA 
practices. Such lopsided distribution on low adaptation level in Tropical ACZ was due to lack 
of awareness and knowledge on CSA practices resulting from the high network 
centralization index and low betweeness centralization index. The medium level of 
competency among farmers in Sub-tropical ACZ was due to involvement of agricultural 
stakeholders on mitigative and adaptive practices which lead to awareness and knowledge 
of climate smart practices. 

Table 5 : Adaptation/ Performance of CSA practices by farmers  

Category Tropical ACZ Sub-tropical ACZ 

Low 
38 

(68.30) 

15 

(25.00) 

Medium 
16 

(21.70) 

38 

(63.30) 

High 
6 

(10.00) 

7 

(11.70) 

*Note : Figures in parentheses in percentile 

   - Small Farmers  
-  - Semi-medium 
   - Medium farmers 



 

 

4. CONCLUSION 

 Availability of climate information is a prerequisite for mitigating and adapting the 
adverse effect of climate variability, and capitalizing on beneficial effect, especially in 
Meghalaya where the livelihood and even lives of its people depend on natural climate. 
There are a number of stakeholders in the agricultural sector who are sources of climate 
information and who influence the multidirectional flow of information. Hence the study 
utilized social network analysis (SNA) to analyze the flow of CSA information and knowledge 
in a community. Strong social networks have shown to improve generation, acquisition and 
diffusion of CSA information in the community. The application of SNA to understand the 
diffusion and adoption of CSA practices in agriculture has the potential to improve the 
effectiveness of climate change mitigation and adaptation programmes. Moreover, the 
homophily index of SNA indicated that farmers tend to associate more with others who have 
similar socio-economic characteristics, implying farmers do not act unilaterally, instead they 
collaborate, consult and negotiate. Adoption level of CSA practices was found to be low and 
moderate in Tropical and Sub-tropical ACZ, hence improving access to climate information is 
an important step to improve the livelihood of people in such variable conditions. With a 
better understanding of the social factors that influence the flow of knowledge and the 
adoption of CSA practices in the agricultural sector, researchers and policy makers could be 
able to identify and reduce barriers to technology diffusion and adoption. 
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