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ABSTRACT

	Climate change has emerged as one of the most pressing global challenges with several stresses on goats impacting them directly and indirectly. The sustainability of goat farming depends on farmer’s knowledge of the changing climate. The current study was conducted to assess the knowledge level of goat farmers’ on climate change and its association with selected socio-economic variables. This study followed a descriptive research design and was carried out in the Cuttack district of Odisha from August to November 2025.  A structured interview schedule was used to collect data from 120 goat farmers. The data was analyzed using appropriate statistical analysis. The findings of the study revealed that 100 per cent of the farmers were aware about the changing climate i.e. changes in temperature, rainfall patterns and wind flow. However, only 2.5 per cent of the respondents knew that gases like CO2, methane and nitrous oxide are responsible for causing climate change. Overall, the majority of the respondents (73.3%) had medium level of knowledge, followed by high (15.0%) and low (11.7%) levels of knowledge. Further analysis revealed that knowledge level on climate change was significantly affected by land holding and access to weather forecast at 1 per cent level of significance, while income from goatery, extension participation and extension contact were significant at 5 per cent level. The study concluded that while goat farmers are generally aware of climate changes, their scientific understanding of climate change remains moderate and is strongly influenced by resource availability and access to information.
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1. INTRODUCTION

Climate change has emerged as one of the most pressing global challenges with its effects becoming increasingly evident in recent days. In 2024, the Earth’s average temperature was about 1.47°C warmer than the pre-industrial average (1850-1900), making it the warmest year since record keeping began in 1880. The ten most recent years have been the warmest on record (NASA, 2025). These alterations in climatic conditions have a major effect on goats directly and indirectly. Goats are essential to the rural economy because of their adaptability and capacity to withstand adverse weather. They significantly contribute to rural income, nutrition and employment of farmers. Therefore, climate change poses a significant threat to the livelihoods of farmers. 
Pragna et al. (2018) stated that changing climate conditions subject goats to several stresses that may impact their productivity, health and survival. Heat stress seems to be the major stressor amongst them that has a detrimental effect on animal performance. The direct effects of climate change on goats are reduced production, reproduction, metabolism and weakened immune system. Whereas, the indirect effects include food-borne diseases, water scarcity and spread of vector-borne diseases. 
Inspite of these challenges, goats are considered the ideal animal model for climate change compared to other domestic species due to their high thermal and drought resilience, ability to survive on limited pastures and high disease resistance. They have been observed to thrive in various climatic conditions, particularly in arid and semi-arid areas where climate change makes crop production unpredictable (Nair et al., 2021). 
Despite these advantages, goat farming’s ability to sustain itself in changing climatic conditions mainly depend on the farmers degree of expertise. The sustainability of goat farming depends on farmers’ knowledge of the changing climate (Berihulay et al., 2019). Farmers may find challenges in implementing suitable mitigation strategies into practice without sufficient information, which might result in financial losses and heightened susceptibility. Gottipalli and Syed (2021) insisted that since farmers are the most affected by climate change, it is necessary for them to have a complete idea on what climate change is and how it is affecting them. Islam et al. (2019), and Sarkar and Pandaria (2015) has also emphasized that a significant knowledge level in farmers about climate change issues ultimately helps them in following effective adaptation strategies to mitigate the adverse effects of climate change.
Although extensive research has been conducted on how climate change affects agriculture and large livestock, only fewer studies have examined its effect on small ruminants such as goats. In view of the existing research gap, the present study was undertaken to assess the knowledge level of goat farmers on climate change and to analyze its association with selected socio-economic variables. 
The findings of this study provide valuable insights for policymakers and extension personnel to design targeted awareness and capacity building programmes by improving access to weather forecast and enhancing extension contact. Ultimately, the study contributes towards strengthening resilience among smallholder farmers in the changing climatic conditions.

2. material and methods 

The study was conducted in the Cuttack district of Odisha during the year 2025. Two blocks namely Banki and Kantapada from Cuttack district were selected as the farmers in these blocks were predominantly dependent on agriculture for livelihood. All the farmers interviewed reared indigenous goat breeds native to Odisha viz., Black Bengal and Ganjam. 

2.1 Sampling procedure
[bookmark: _Hlk220500508]A multistage sampling technique was used where the Cuttack district was randomly selected out of 30 districts of Odisha. Two blocks namely Banki and Kantapada were selected purposively as majority farmers reared goats for a living. From each blocks, 5 villages were selected randomly and from each village 12 farmers were purposively selected under the criteria of having minimum of 10 years of farming experience and owning a minimum of 5 goats. Thus, a total of 120 farmers were interviewed to generate data for the present study selected randomly. 
2.2 Tools and Techniques
Data was collected using a pre-structured and pre-tested interview schedule. A total of 14 statements were used to evaluate the knowledge of farmers on climate change. The 3-point scale of Yes, Don’t know and No was used to record the response where the scores of 2,1 and 0 were assigned respectively. The data collected was then analyzed using appropriate statistical tools.
2.3 Statistical Analysis
The collected data were entered, tabulated and analyzed using Microsoft Excel. Descriptive statistics such as frequency, percentage, mean and standard deviation were calculated to categorize the respondents based on their knowledge level.
Since the data was not normally distributed, Kendall’s rank correlation coefficient was used to examine relationship between knowledge level of farmers and selected socio-economic variables. One-Way Analysis of Variance (ANOVA) was used to examine the effect of categorical independent variables on the knowledge level of respondents. 
3. results and discussion

3.1 Distribution of respondents based on their knowledge level
Knowledge on climate change is a critical factor influencing the farmers’ ability to adapt and mitigate its adverse effects on livestock farming. The respondents were categorized into three groups based on mean and standard deviation.

Table 1. Distribution of respondents as per their knowledge level on climate change

	Category
	Banki
(N=60)
	Kantapada
(N=60)
	Pooled
(N=120)

	
	f
	%
	f
	%
	f
	%

	Low (<16.7)
	8
	13.3
	6
	10.0
	14
	11.7

	Medium (16.7-22.5)
	45
	75.0
	43
	71.7
	88
	73.3

	High (>22.5)
	7
	11.7
	11
	18.3
	18
	15.0



The data in Table 1 show that majority of the respondents (73.3%) possessed a medium level of knowledge on climate change and its implications for livestock farming. About 15% of respondents demonstrated a high level of knowledge. Meanwhile, 11.7% of respondents fell under the low knowledge level category. Similar findings were reported by Shweta (2024) and Ebere and Blessing (2021) where majority of the farmers had medium level of knowledge.

3.2 Knowledge of respondents on climate change
From Table 2, it is evident that the goat farmers possessed a very high level of basic awareness about climate change, as all the respondents (100%) had heard of it and correctly related it with changes in temperature, rainfall and windflow. Similarly, every farmer (100%) knew that climate change refers to changes in climatic parameters such as temperature, rainfall and windflow, reflecting complete knowledge in these areas. A majority (92.5%) had personally noticed temperature variations over the past decade, and 82.5% recognized the increase in extreme hot days and heat waves, showing that farmers could relate climate change to their lived experiences. Awareness regarding rainfall changes was moderate, with 54.2% reporting variation. However, awareness about the role of deforestation in intensifying climate change was limited, as only 35.8% of the respondents were aware of this link. The knowledge about scientific causes such as human activities (18.3%) and greenhouse gases (2.5%) was found to be very poor. Only a small proportion (5%) linked climate change with storms, cyclones and humidity, indicating gaps in understanding its broader implications. Similarly Evangelista et al. (2016) reported the farmers were well aware of the impacts but they were still confused with the scientific facts about climate change.

Table 2. Distribution of respondents based on their knowledge on climate change

	Sl. No.
	Statement
	Yes (2)
	Don’t know (1)
	No (0)

	
	
	f
	%
	f
	%
	f
	%

	1.
	Have you heard about climate change?
	120
	100.0
	0
	0.0
	0
	0.0

	2.
	Do you know that climate change means changes in temperature, rainfall patterns, and wind flow?
	120
	100.0
	0
	0.0
	0
	0.0

	3.
	Have you noticed changes in temperature patterns over the past decade?
	111
	92.5
	9
	7.5
	0
	0.0

	4.
	Do you know that climate change has increased extreme hot days and heat waves in recent years?
	99
	82.5
	21
	17.5
	0
	0.0

	5.
	Have you noticed changes in rainfall patterns in your village?
	65
	54.2
	46
	38.3
	9
	7.5

	6.
	Are you aware that deforestation increases climate change?
	43
	35.8
	37
	30.8
	40
	33.3

	7.
	Do you know that human activities contribute to climate change?
	22
	18.3
	59
	49.2
	39
	32.5

	8.
	Do you know that gases like carbon dioxide, methane and nitrous oxide are responsible for causing climate change?
	3
	2.5
	37
	30.8
	80
	66.7

	9.
	Do you know that climate change can cause an increase in the number and intensity of storms and cyclones?
	6
	5.0
	59
	49.2
	55
	45.8

	10.
	Are you aware that changes in climate can affect humidity levels, making some seasons more humid or dry?
	13
	10.8
	78
	65.0
	29
	24.2

	11.
	Are you aware that changing climate affects seasonal patterns, making summers longer and winters shorter?
	72
	60.0
	36
	30.0
	12
	10.0

	12.
	Do you think indigenous breeds are resistant to adverse climate effects?
	89
	74.2
	31
	25.8
	0
	0.0

	13.
	Do you believe that rearing goats is more beneficial than rearing other livestock (like cattle, sheep, poultry) in the changing climate?
	91
	75.8
	22
	18.3
	7
	5.8

	14.
	Do you think goats can better tolerate heat, drought and feed scarcity compared to other livestock?
	99
	82.5
	21
	17.5
	0
	0.0




3.3 Association between knowledge on climate change and socio-economic variables
Knowledge of goat farmers on climate change and its impact was found non-uniform. It varied depending on their socio personal, economic and communicational characteristics. Since the data were not normally distributed, Kendall’s rank correlation coefficient for quantitative variables and ANOVA for qualitative variables were used to assess these relationships and understand the influence of socio personal, economic and communicational factors on climate knowledge. 

Table 3. Correlational study of different independent variables with knowledge levels

	Variables
	Knowledge on climate change

	Land holding
	0.292**

	Income from goatery
	0.146*

	Access to weather forecast
	0.237**

	Extension participation
	0.152*

	Extension contact
	0.169*


** P< 0.01 level and *P< 0.05 level

Data from Table 3 revealed that knowledge on climate change was significantly affected by land holding and access to weather forecast at 1% level and by income from goatery, extension participation and extension contact at 5% level of significance. The present findings are in agreement with Gottipalli and syed (2021) and Das and Ghosh (2020) who reported that land holding, income, and extension contact significantly influenced farmers’ knowledge. Uddin et al. (2017) reported a positive and significant relationship between income and farmers’ perception of climate change thereby supporting the association in this study. Farmers with larger landholdings are generally more economically invested in farming activities and are therefore more exposed to climate related risks, which increases their interest in seeking more information. Similarly, regular access to weather forecasts enhances their awareness on climate variability thus improving their knowledge. However, contrary to the findings of Kisauzi et al. (2012) and Ferdushi et al. (2019), gender did not show any association with the knowledge level of farmers.

Table 4. Effect of selected independent variables on farmers’ level of knowledge using one-way ANOVA


	Variables
	Category
	No.
	Knowledge on climate change

	Education
	Illiterate
	34
	17.50a±1.134

	
	Primary
	47
	19.26b±1.192

	
	Middle
	16
	21.06c±1.112

	
	High or Higher sec./degree
	23
	22.83d±1.094

	
	P
	0.009**


Means bearing different superscripts within a column differ significantly
** P< 0.01 level and *P< 0.05 level
According to Table 4, education impacted the knowledge level of goat farmers significantly at 1% level of significance. The means showed that the knowledge level increased with higher levels of education. Raghuvanshi et al. (2017) reported similar findings where education showed positive correlations with farmers’ awareness level on climate change.
The findings revealed that education, land holding and access to weather forecasts had a highly significant influence on farmer’s knowledge of climate change at 1% level. Such findings may be due to the fact that educated farmers are generally more capable of understanding scientific concepts, interpreting climate information and recognizing long-term environmental changes, which enhances their overall awareness. Larger landholders are more exposed to climatic variability and rely heavily on natural resources, therefore, they tend to stay informed about changing weather patterns. Access to weather forecasts further strengthens this awareness by providing timely and reliable information. Additionally, income from goatery, extension participation and extension contact significantly contributed at the 5% level, indicating that economically engaged farmers and those regularly interacting with extension personnel are more motivated and better informed about climate related risks and trends. 
4. CONCLUSION
[bookmark: _GoBack]The present study revealed that majority of goat famers in Cuttack district possess a medium level of knowledge on climate change, followed by high and low knowledge level. High level of basic awareness on climate change, particularly in relation to observable changes in temperature and rainfall was observed. However, their scientific understanding of climate change especially concerning its causes such as greenhouse gas emissions and human activities was found to be limited. The study further established that land holding, access to weather forecast, income from goatery, extension participation and extension contact significantly influenced farmers knowledge on climate change. Education was also found to have a significant positive effect on knowledge level with higher education corresponding to greater understanding of climate change. This concludes that targeted extension programs and climate focused educational interventions are the need of the hour to enhance scientific awareness among goat farmers, thereby strengthening climate resilient goat production systems.
5. LIMITATIONS
While this study provides valuable insights on the knowledge level of farmers on climate change and its impact, there are certain limitations to be acknowledged
There was a constraint of time in conducting the research.
The results are based on the response of the farmers. Therefore, the relevancy of data is entirely dependent on farmer’s honesty and ability to recall.
The study was limited to 2 blocks of Cuttack district. As a result, the findings of the study cannot be generalized to a larger population.
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