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Abstract 
Meat is a primary source of protein consumed in the world and secondary source of protein in India. India produced 10.25 million tonnes of meat in 2023-24. Telangana is the fourth largest meat producing state accounting for 10.85% of India’s meat production. The present study attempts to analyse the growth pattern, regional variations, sources of growth and instability in production of meat from different types of meat animals (buffaloes, sheep and goats)at the district level by using Compound growth rates, Coefficient of variation, Coppock’s Instability Index (CII) and Hazell’s  decomposition analysis for the time series data from 2014-15 to 2023-24 on  no of animals slaughtered, yield and  production.  Between 2014-15 and 2023-24 average meat production in Telangana has increased by 120.32% from 505.05 to 1112.73 thousand tons with an average of 800.4 thousand tons. Telangna’s share is increasing in all types of meats except sheep meat where it is showing slight decreasing trend in its share. Category wise analysis shows that poultry meat occupies major share of 46.12% and 43.27% of average meat production in Telangana and India respectively. Telangana accounts for an average share of 9.8% of meat animals and 9.4% of meat production. Its share is increasing for both production and animals for all types of meats. Meat production in telangana shows increasing trend for all types of meat, milch animals and yield. Overall Telangana meat production is stable with low instability index of 2.71% which is less than 15%. This indicates high production is associated with high instability. Rangareddy emerged as leading producer of meat in Telangana accounting for 14.13% of Telangana’s average meat production. Region wise, South Telangana accounts for 50.26 % of Meat production followed by Central Telangna (35.15%) and North Telangana (16.6%). Decomposition analysis showed that animals have contributed to change in average meat production in Telangana during 2014-15 to 2023-24.In North Telangana, where production potential is more, emphasis should be on  marketing infrastructure like increasing no of slaughterhouses, livestock markets, road connectivity and encouraging commercial livestock production where as  other regions needs to focus on production constraints like green fodder availability. Since the buffalo meat production whose share is less in total meat is predominant in North Telangana encouraging commercial poultry in North Telangana will increase meat production.	Comment by Hp: Give Reference	Comment by Hp: Give reference
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Introduction
Meat is an important source of protein in the world and it is the primary source of protein for developed nations and secondary source of protein next to milk for developing nations like India. Pork is the major meat consumed in the world (36% of total meat consumption), but in India poultry meat is the major meat consumed followed by small ruminant meat. Consumption of other meats(Bovine and pork meat) are low due to religious restrictions. Total growth in meat consumption in world is projected at 47.9 Mt over the next decade. Global per capita meat consumption is set to rise by 3% to increase of 29.3 kg/year/person by 2034(OECD Outlook, 2025-34)
According to National Family Health Survey (NFHS-5), over 70 percent of the people in India are non-vegetarian and two out of three Indians are non-vegetarian. Telangana tops in the list of non vegetarian population with 98.7 % of population eating meat followed by West Bengal(98.55%), Andhra Pradesh(98.25%). Telangana, West Bengal, Andhra Pradesh, Tamil Nadu, Kerala, Odisha, Jharkhand and Bihar are the major non-vegetarian states with more than 97% of population eating meat. Interestingly, all the states in south India figure in the list of non-vegetarian states. Rajasthan had the highest number of vegetarians(below 40%) followed by Haryana and Punjab.   
With the production of 10.25 million tonnes in 2023-24, India is the eighth largest producer of meat accounting for 24.645 of world’s meat production. Poultry meat is the major meat produced in India(48.96%) followed by buffalo meat(18.09%),goat meat(15.5%),sheep meat(11.13%),pig meat(3.72%) and cattle meat(2.6%).
Telangana is the fourth largest meat producing state with 10.85% of meat production in India. Meat production has increased from 5.05 lakh tonnes in 2014-15 to 11.12 lakh tonnes in 2023-24. Nearly half of the meat production is contributed by poultry(45.85%), followed by sheep(31.58%), buffalo(14.23%)and goat(7.88%) and pig(0.46%). 
Telangana is not only the major producer of meat but also largest consumer of meat in India. Telangana was a state of meat lovers with meat worth Rs.58000 crore meat is consumed in the state per annum(telanganatoday.com). Meat consumption has increased from 12.95kg per person per annum in 2014-15 to 23.97 kg in 2021-22(NFHS) while it is only 7.1 kg per capita in India(BAHS,2023-24). On an average Telangana’s meat consumption is more than three times the national average. Poultry is the major meat consumed in India and also in Telangana due to affordability, supply and acceptance among all the religions. Demand for Small ruminant meat (sheep and goat meat) is such that production can not even fulfill the demand and it can not be exported and the supply deficit is more compared to poultry. Deficit is less in poultry as Telangana is the major production centre for poultry in India. From demand side, increasing per capita income, urbanization, changing lifestyles are the main drivers for increased consumption of meat world wide and also in Telangana. Increased production on account of increased livestock population is main driver from supply side. Per capita income in 2024-25 has increased by 8.75% over previous year and stands at Rs.3.87 lakhs nearly 1.8 times the national average and it is highest among the states in India. Backed up by these factors, meat consumption in Telangana is expected to increase in the future also. Hence it is important to analyse the past history of production to estimate the future trend in production to meet the demand and to plan suitable measures to bridge the gap between supply and demand. 
Against this backdrop of importance of meat to Telangana, this study is taken up to analyse the growth, stability and sources of growth in meat production.
Methodology:
Secondary data on no of animals slaughtered (for buffaloes, sheep and goats) yield, and Production of meat were collected for 10 years viz., 2014 to 2023 from Department of Animal Husbandry, Govt of Telangana and the data is analysed for trend, instability and sources of growth in meat production. 	Comment by Hp: number of
Compound Annual Growth Rate (CAGR) is used for estimating the trend no of animals slaughtered, productivity, meat production by fitting exponential trend function (Aswathy et al., 2006).

Y = axb
Where,
Y – No of animals slaughtered/Meat Production/Meat Yield 
x – Time period (in years)
a – Constant
b – Coefficient value
CAGR (%) = (Antilog ‘b’ --- 1) x 100

To determine whether the growth exhibits stability or not, Instability Analysis is used. Coppock’s Instability Index (CII) method introduced by Coppock (1962) and used by Radhakrishnan et al., 2016; Anna 2012;Rao, 2010; Reddy et al., 2010 Shah (2007); Wasim (2007); Fauzi is used to assess instability  which is calculated as given below

CII = √{(Antilog Vlog) --- 1} X 100
Where, Vlog = logarithmic difference of log Xt+1 and log Xt.
Log V = logarithmic variance of the series
Xt = production in the year,
Xt + 1  production for the next year
Risk assessment of Telangana meat production has been done by correlating growth with instability and categorizing the meat production districts into high growth-low risk, high growth-high risk, low growth-low risk and low growth-high risk (Reddy et al, 2010).
Hazell’s decomposition model was used to assess the relative contribution of animal population and yield to the change in meat production.
∆P= ∆H Y0 + ∆ YH0 +∆ Y∆ H  
Change in production (meat)= Herd/Animal effect + Yield effect  + Interaction effect
Where, ∆P=Pt-P0 ;     ∆H =Ht-H0,    ∆ Y=Yt-Y0
Herd: No of animals slaughtered
Here, ∆HY0 represents the Herd/Animal effect, ∆ YH0 represents the yield effect, and ∆ Y∆ H represents the interaction effect. H, Y and P represent No of meat animals slaughtred, yield and meat production, respectively; subscripts 0 and t represents the base year and end year, respectively.	Comment by Hp: check the spelling








Results and Discussion 
Trend in meat production in Telangana
Telangana accounts for 10.85% of India’s total meat production during 2023-24. It is placed at 4th position next to West Bengal(12.62%), Uttarpradesh(12.29%) and Maharashtra(11.28%) .  Meat production in Telangana has increased from 505.05 thousand tons to 1112.73 thousand tons during 2014-15 to 2023-24 (Fig 1) but its share in India is increasing from 7.55% to 10.85% during 2014-15 to 2023-24. 

Fig1: Meat  production in Telangana during 2014-15 to 2023-24 
Telangna’s share is increasing in all types of meats except sheep. Telangana’s share in  buffalo meat production has increased from 6.22% I n 2014-15 to 8.53% in 2023-24 and in sheep meat share has decreased from 31.57 to 30.79% . Goat meat share has increased  from 5.38 to 5.52%. Telangana’ share in pig production has increased from 0.51% to 1.34%. In case of poultry there is increase in Telangana share from 7.54% to 10.56%. Telangana’s share has increased for all types of meat except sheep meat where slight decrease in share was noticed. 


Fig 2: Average Share (%) of Telangana in India’s meat  production 
Telangana accounts for an average share of 7.58%, 31.83%, 5.79%, 0.96%, 8.72% of buffalo, sheep, goat, pig and poultry production and 8.67%, 29.76%, 5.24%, 1.4%, 9.62% of  buffaloes, sheep, goat, pig and poultry slaughtered (Fig2). Overall Telangana accounts for an average share of 9.8% of animals slaughtered and 9.4% of meat production. Its share is increasing for both production and animals for all types of meats.
Table 1: Average Meat production, Animals and Yield in Telangana 
	Meat type 
	Production
	Animals slaughtered
	Yield

	Cattle meat
		Comment by Hp: data is missing?
	
	

	Buffalo meat
	119.81
	1088.95
	108.94

	Sheep meat
	242.93
	17569.20
	13.67

	Goat meat
	68.11
	5470.56
	12.43

	Pig meat
	3.78
	144.25
	26.21

	Poultry meat
	365.77
	272555.68
	1.33

	Total 
	800.40
	296828.64
	



Average meat production of Telangana is 800.4 thousand tonnes and average no of animals slaughtered were are 296828.64 thousands during 2014-15 to 2023-24.Telangana shows an average yield of 32.52 kg/animal. Highest Average yield is reported by buffaloes(108.94) followed by pig(26.21), sheep (13.67), goat (12.43) and poultry(1.33). 
Category wise share 
Category wise analysis shows that Poultry meat is the major meat produced in Telangana  accounting for 46.12% of total meat production(Fig3). After poultry, sheep meat occupies 29.46% share followed by buffalo meat(15.16%) , goat meat(8.77%),  pig meat(0.48%). 
In case of India also poultry occupies major share of 49.41% followed by buffalo meat(18.89%), goat meat(14.03%), sheep meat(8.76%), pig meat(4.94%). 


Fig3: Average Share of different meats in total Meat production in Telangana   
Slight difference between Telangana and India in share of different meats to total meat. In Telangana sheep meat takes 2nd place after poultry but in India buffalo occupies second place in total meat and sheep meat is placed in 4th place.  Share of sheep is more than Goat in Telangana. But share of goat meat is more than sheep in India. 
Though the poultry occupies major share, its share is decreasing @-1.12% CAGR. Except sheep meat share of all meats in India  is decreasing @ from -1.57%, -3.71%,-2.46%  for buffalo, goat, pig meats respectively. Telangana’s share in sheep meat is increasing @3.99%.
Trend in Meat Animals in Telangana 
Telangana accounts for an average share of 8.67%, 29.76%,5.24%, 1.4%,9.62% of buffalo, sheep, goat, pig and poultry slaughtered(Table 2).
Share of buffaloes slaughtered has increased from 7.53% in 2014-15 to 9.19% in 2023-24 where as sheep share decreased from 31.17% to 15.73%, goat share increased from 4.8% to 5.12%, pig share increased from 0.72% to 1.99%, poultry share increased from 7.88% to 10.91%. Overall no of animals slaughtered have increased for all species except sheep. It is interesting to note that sheep share has increased from 31.17% to 33.7% upto 2022-23 but in 2023-24 its share has drastically reduced. This is the reason for reduction in share of sheep in Telangana meat animals otherwise it would be showing increasing trend. Overall Telangana has accounted for an average of 9.8% of Total no of animals/birds slaughtered and its share is increasing from 8% to 10.91% with a CAGR of 3.22%. Telangana’s share in India’s buffalo, goat, pig, poultry slaughtered have increased @ 3.49%, 0.79%,10.78%,  3.17% CAGR but sheep share has decreased @-1.45%. 	Comment by Hp: Share of sheep
Table 2: Average No of meat animals and share of Telangana
	Particulars 
	Cattle
	Buffalo
	Sheep
	Goat
	Pig
	Poultry
	Total


	Avg no 
(000s)
	
	1088.95
	17569.20
	5470.56
	144.25
	272555.68
	296828.64

	CAGR% 
	
	5.95
	13.14
	5.45
	7.10
	7.52
	7.77

	Share of Telangana in India's meat animals slaughtered
	
	8.67
	29.76
	5.24
	1.40
	9.62
	9.80

	CAGR (%) of share
	
	3.49
	-1.45
	0.79
	10.78
	3.17
	3.22



Trend in Meat yield
Buffalo meat yield has increased from  100 to 118.54 kg/animal during 2014 to 2023. Similarly yield has increased from 13.2 to 14.24, 12.32 to 12.68, 26.55 to 26.73, 1.27 to 1.39kg/animal for sheep, goat, pig and poultry respectively. 
Table 3: Growth and instability of meat production in Telangana 
	Category
	Growth (CAGR%)
	Instability
(CII%)

	
	Meat production
	Meat animals
	Meat Yield
	Meat production
	Meat animals
	Meat Yield

	Cattle 
		Comment by Hp: Data is missing
	
	
	
	
	

	Buffalo
	8.31
	5.95
	2.22
	3.18
	2.37
	2.35

	Sheep 
	14.42
	13.14
	1.13
	13.01
	4.24
	1.74

	Goat 
	5.95
	5.45
	0.47
	1.06
	0.98
	0.55

	Pig 
	7.33
	7.10
	0.22
	3.82
	2.52
	2.01

	Poultry 
	8.80
	7.52
	1.19
	1.66
	3.58
	2.41

	Total 
	10.03
	7.77
	1.66
	2.71
	2.98
	4.41





Fig4 : Growth rate of different meats in Telangana 
Highest growth in meat production was registered by sheep(14.42%)followed by poultry(8.8%), buffalo (8.31%)pig(7.33%), goat(5.95%). Highest growth in no of animals slaughtered was reported by sheep(13.14%) followed by poultry(7.52%), pig(7.1%), buffalo(5.95%), goat(5.45%).  Unlike production and animals,  highest growth in yield was reported by buffalo(2.22%) followed by poultry(1.19%), sheep(1.13%). Overall Telangana had shown 10.03% , 7.77%, 1.66% growth in meat production, no of animals slaughtered and meat yield. 
Overall meat production in telangana shows increasing trend for all types of meat, milch animals and yield(fig 4). Telangana’s growth is less than India’s average growth rate for meat animals and yield but it showed more growth in case of production compared to India.
Category wise instability analysis showed that sheep showed high instability in both production and no of animals slaughtered with instability index of 13.01%, 4.24%. However in case of yield poultry showed high instability(2.41%)

Table 4. District wise analysis
	Name of the District
	Average Production
	Share
	CAGR %
	CAGR of share
	CII

	
	
	
	
	
	

	Rangareddy 
	114.16
	14.13
	13.95
	2.78
	11.77

	Sangareddy 
	66.70
	8.22
	21.73
	9.79
	80.64

	Siddipet 
	58.14
	7.48
	5.95
	-4.44
	27.91

	Nalgonda 
	39.79
	4.98
	10.88
	0.01
	21.33

	Mahbubnagar 
	37.72
	5.02
	-0.47
	-10.23
	18.53

	Yadadri Bhongir 
	36.82
	4.83
	2.45
	-7.59
	9.08

	Medchal 
	31.23
	3.80
	20.69
	8.85
	40.01

	Nagarkurnool 
	28.72
	3.56
	12.61
	1.57
	17.63

	Medak 
	26.74
	3.52
	1.47
	-8.48
	7.80

	Narayanpet
	24.16
	3.11
	18.05
	8.82
	14.49

	Suryapet 
	21.91
	2.75
	11.06
	0.17
	45.23

	Wanaparthy 
	21.70
	2.69
	13.30
	2.19
	31.46

	Khammam 
	21.46
	2.72
	8.42
	-2.21
	29.49

	Karimnagar 
	21.15
	2.64
	11.99
	1.01
	7.17

	Nizamabad 
	21.04
	2.65
	9.96
	-0.82
	24.38

	Kamareddy 
	20.67
	2.70
	3.08
	-7.02
	14.95

	Warangal Rural 
	19.66
	2.41
	15.16
	3.87
	15.72

	Hyderabad
	16.69
	1.95
	51.74
	36.87
	144.29

	Mahabubabad 
	16.60
	2.06
	12.35
	1.34
	34.08

	Jangoan 
	16.04
	2.01
	11.02
	0.13
	20.40

	Jagitial 
	14.98
	1.89
	9.08
	-1.62
	21.43

	Jogulamba Gadwal 
	14.63
	1.78
	16.82
	5.36
	16.99

	Bhadradri Kothagudem 
	14.07
	1.78
	9.51
	-1.23
	31.13

	Peddapalli 
	13.71
	1.73
	9.92
	-0.86
	25.20

	Mancherial 
	13.12
	1.62
	14.34
	3.13
	35.20

	Vikarabad 
	12.79
	1.66
	3.68
	-6.48
	12.51

	Nirmal 
	12.08
	1.49
	13.37
	2.26
	35.09

	Warangal Urban 
	11.34
	1.44
	8.12
	-2.48
	10.46

	Rajanna Sircilla 
	10.54
	1.37
	4.39
	-5.84
	12.35

	Jayashankar Bhupalpalli 
	9.78
	1.29
	0.89
	-9.00
	33.35

	Komrambheem Asifabad 
	8.20
	1.02
	11.44
	0.52
	25.78

	Adilabad 
	6.92
	0.86
	12.94
	1.86
	16.74

	Mulugu
	6.55
	0.85
	12.19
	3.41
	13.13

	Total
	798.29
	100.00
	10.87
	0.00
	2.71



Ranga Reddy is the major meat producing district in Telangana accounting for 14.13% of Telangana’s average meat production(Fig5)followed by Sangareddy(8.22%), Siddipet(7.48%), Mahabubnagar(5.02%), Nalgonda(4.98%). Region wise, South Telangana accounts for 50.26 % of Meat production followed by Central Telangna (35.15%) and North Telangana (16.6%)


Fig 5:District wise Average share (%) of Total meat production in Telangana during 2014-15 to 2023-24  

In terms of growth Hyderabad showed highest growth in meat production(51.74%) followed by Sangareddy(21.73%), Medchal malkajgiri(20.69%), Jogulamba Gadwal(16.82%), Narayanpet(18.05%), Warangal rural (15.16%), Mancherial (14.34%), Ranga reddy(13.95%) and Nirmal (13.37%) Except Mahabubnagar, all districts have shown positive growth rate in both production and also share. In Mahabubnagar, meat production is decreasing @ -0.47% CAGR. High growth is exhibited by South Telangana(14.56%)  followed by North Telanganana(9.61%) and central Telangana(9.26%)(Fig 6). In fig 6 high growth is depicted by red colour , medium growth by light green and less growth in  dark green colour. Accordingly Central zone shows less growth compared to other 2 regions. This can be attributed to the reason that in south Telangna, poultry meat production, small ruminant meat production is more and in Northern Telangna Buffalo meat production is more. Hence both regions showed impressive growth in Meat production compared to central region. 




[image: C:\Users\asus\Downloads\trend-meat\iip maps-tg\meat\meat-tg-cagr-total meat-PII-colour to be reversed.PNG]Fig 6:Growth rate of Meat production in Telangana during 2014-15 to 2023-24
Instability Analysis
District wise instability indices are depicted in fig 7.

Fig 7: District wise Instability (CII%) in Total Meat production in Telangana during 2014-15 to 2023-24

Highest instability in meat production is shown by Hyderabad (144.29%) followed by Sangareddy(80.64%), Suryapet (45.23%), Medchal(40.01%), Mancherial(35.2%). Northern Telangana shows less instability than other regions(Fig 8). Highest instability is found in South Telangana(31.94%) followed by Central Telangana(26.37%). Overall Telangana meat production is stable with low instability index of 2.71% which is less than 15%. This indicates high production is associated with high instability. 




Fig 8: Trade off between Growth and Instability of meat production in Telangana

Growth rate is compared against instability index and the districts are delineated into safe producing and risky zones as depicted in fig 8. Growth rate of 7.5 and CII value of 15 are taken as cut off values for low and high values of growth and risk. 
High growth-low risk(instability)- (most desirable): Narayanpet(NPT), Warangal(WR), Jogulamba Gadwal(JG), Adilabad(ADI), Rangareddy(RR), Mulugu(MUL), Karimnagar(KN), Hanmakonda(HKD), Nagarkurnool(NAG) are the most desirable districts from point of milk production.  
High growth-high risk(instability)- (less desirable): Hyderabad(HYD), Sangareddy(SR), Medchal(MDC), Suryapet(SPT), Wanaparthy(WPT), Khammam(KHM), Jagityal(JAG), Nizamabad(NZM), Bhadradri Kothakudem(BK), Nirmal(NIR), Mancherial(MNC), Mahabubnagar(MBN), nalgonda(NAL),Jangaon(JAN), Peddapalli(PDP), Komurambheem Asifabad(KMB) falls under this category 
Low growth-low risk(instability)-(less desirable): Medak(MDK), Vikarabad(VBD), Rajanna Sircilla(RS), Yadadri Bhongir(YB), Kamareddy(KR)
To increase growth rate of Meat production in these districts , there is a need to popularize meat animals with schemes. 
Low growth-high risk(instability)-(least desirable):Siddipet(SID), Jayashankar Bhupalapally (JB) falls under this category.
It is evident from the above analysis that major meat producing districts falls under high growth- high risk category indicating positive relation between growth and risk.  

Sources of growth for meat production 
To assess the components responsible for change in Meat production in India Hazell’s decomposition model was used and the results are presented in table 3.
In Telangana meat production has increased by 0.607 million tons in the last years i.e from 2014-15 to 2023-24. Out of this increase, major contribution is from sheep meat (42.8%) followed by Poultry meat (39.69%), buffalo meat (12.13%), Pig meat(5.07%).
As shown in table 3, the increase in meat production is due to increase in no of animals slaughtered for all types of meat. Animals have contributed for 66.06%, 86.98%, 88.49%, 89.37%, 80.03%, of increased production for buffalo meat, sheep meat, goat meat, pig meat and poultry meat respectively.  Overall increase in no of animals have contributed for 69.81% of increased meat production i.e out of 0.607 million tons increased production, 69.81% is due to increase in no of animals slaughtered. Yield effect is only 7-26% of increased meat production.   It can be concluded that animal effect is the main source of change(increased)  in meat production for all types of meats in Telangana. 
Animal effect in meat production in Telangana  can be attributed to the reason that the yield improvement is stagnated and hence yield effect is minimal and hence increase in animals have contributed more in increasing the production. 
No negative effect is observed for any type of meat  in Telagana where both yield and animals have contributed for increasing production 
It can be concluded from decomposition analysis that aimals have contributed to change in average meat production in Telangana during 2014-15 to 2023-24
Table 5: Components of change in Average production and variance of  production of different Meat in Telangana –PII
	Source of change
	Symbol
	CM
	BM
	SM
	GM
	PM
	PLM
	TM


	Components of change in Average production
	

	Change in mean yield
	ΔȲ
	
	25.71
	6.86
	8.70
	6.84
	14.04
	21.46

	Change in mean Animals
	ΔĀ
	
	66.06
	86.98
	88.49
	89.37
	80.03
	69.81

	Interaction between change in mean Animals and mean yield
	ΔĀ, ΔȲ
	
	8.27
	6.16
	2.58
	2.29
	5.96
	9.55

	Change in Animals-yield co-variance
	ΔCov (A, Y)
	
	-0.03
	0.00
	0.23
	1.50
	-0.03
	-0.81

	Cotribution(%) to total change in meat production  
	
	
	12.13
	42.80
	5.07
	0.31
	39.69
	100.00

	Source of change
	
	
	A
	A
	A
	A
	A
	A

	Components of change in variance
	

	Change in mean yield 
	ΔȲ
	
	41.58
	-23.27
	6.42
	-20.29
	9.25
	67.83

	Change in mean Animals 
	ΔĀ
	
	25.67
	-4.94
	-0.94
	29.60
	3.14
	52.64

	Change in yield variance 
	ΔV(Y)
	
	-6.23
	-0.12
	-0.25
	11.91
	-0.19
	-15.33

	Change in Animals variance 
	ΔV(A)
	
	28.71
	112.44
	58.55
	261.43
	76.97
	219.12

	Interaction between changes in mean Animals and mean yield
	ΔȲ, ΔĀ
	
	2.14
	-0.34
	-0.04
	0.94
	0.22
	5.28

	Change in yield &Animals covariance
	ΔCov (A, Y)
	
	-3.85
	0.19
	20.28
	-123.20
	-1.42
	-145.08

	Interaction between changes in yield variance and mean Animals
	ΔĀ, ΔV(Y)
	
	-4.65
	-0.30
	-0.17
	9.29
	-0.20
	-16.67

	Interaction between changes in Animals variance and mean yield
	ΔȲ, ΔV(A)
	
	7.64
	16.48
	3.46
	13.56
	11.88
	64.02

	Interaction between changes in mean yield &Animals and change in Animals-yield covariance
	ΔĀ, ΔȲ,ΔCov (A, Y)
	
	-1.88
	0.19
	6.78
	-45.28
	-0.76
	-93.25

	Change in residual 
	ΔR
	
	10.87
	-0.33
	5.91
	-37.94
	1.11
	-38.55

	
	
	
	
	
	
	
	
	


Note: CM-Cattle meat; BM-Buffalo meat; SM-Sheep meat; GM-Goat meat; PM-Pig meat; PLM-Poultry meat
Decomposition of variance of production
For Telangana, Change in Animals variance was the major component of change for all types of  meat(Table 5) except buffalo meat where in Change in mean yield accounted for change in production variance.
Overall Change in Animals variance has accounted for 219.12% of change in production variance of total meat
Factors affecting Meat production in Telangana
There are significant regional variations in meat in Telangana. Majority of meat production comes from South Telangana (50.26%), where as Central and North Telangana accounts for 35.15% & 16.6% respectively. As we move from north to south Meat production increases. These regional variations can be attributed to the production factors like land use pattern, , land holdings, availability of fodder and marketing factors like demand, proximity to large commercial abattoirs, livestock markets, infrastructural facilities like road connectivity etc.	Comment by Hp: delete
More no of marginal holdings in South Telangana, give less scope for in extensive agricultural activities and more suitability for livestock. Demand for meat is more in South Telangana due to more urbanization, and proximity to the capital. More no of livestock markets and large commercial abattoirs and road connectivity in south India makes marketing of livestock easy.

Conclusions
· The study examined the growth, instability and sources of growth in meat production in Telangana. 
· Telangana accounts for an average of 9.8% of no of animals slaughtered and 9.4% of meat produced in India. Its share is increasing for both production and animals for all types of meats.
· Highest growth in meat production was registered by sheep(14.42%)followed by poultry(8.8%), buffalo (8.31%)pig(7.33%), goat(5.95%).
· Overall meat production in telangana shows increasing trend for all types of meat, milch animals and yield
· Ranga Reddy is the major meat producing district in Telangana accounting for 14.13% of Telangana’s average meat production
· Region wise, South Telangana accounts for 50.26 % of Meat production followed by Central Telangna (35.15%) and North Telangana (16.6%)
· In terms of growth Hyderabad showed highest growth in meat production(51.74%) followed by Sangareddy(21.73%), Medchal malkajgiri(20.69%),
· Except Mahabubnagar, all districts have shown positive growth rate in both production and also share
· High growth in South and North Telangana compared to Central Telangana is due to dominance of poultry and small ruminant meat in south telangana and buffalo meat in North telangana, the growth is high in these two regions compared to central region
· Highest instability is found in South Telangana(31.94%) followed by Central Telangana(26.37%). Overall Telangana meat production is stable with low instability index of 2.71% which is less than 15%. This indicates High production is associated with high instability. 
· It is evident from the above analysis that major meat producing districts falls under high growth- high risk category indicating positive relation between growth and risk.  
· Decomposition analysis showed that animals have contributed to change in average meat production in Telangana during 2014-15 to 2023-24.
· Inspite of surplus DM availability in NT, livestock production is less which can be attributed to other factors like marketing and infrastructure facilities like lack of livestock markets, slaughterhouses and demand, less road connectivity. Marketing must be improved. If market side constraints are addressed, North Telangana will emerge as new hub for meat due to Surplus availability of DM. 
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Total Meat Producion (000tons)	
2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	505.05	542.04999999999995	591.04	645.03	754.06	848.16	920.25	1004.99	1080.6199999999999	1112.73	Cattle meat	2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	Buffalo Meat	2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	79.150000000000006	87.68	96.03	106.72	112.4	122.34	129.91999999999999	148.87	156.69	158.29	Sheep meat	2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	125.82	135.36000000000001	145.53	158.38999999999999	236.59	288.38	303.49	329.3	354.99	351.44	Goat meat	2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	52.4	53.98	58.3	62.03	64.989999999999995	69.650000000000006	72.48	77.260000000000005	82.33	87.72	Pig meat	2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	2.37	2.98	3.17	3.64	3.75	3.94	4.05	4.32	4.46	5.12	Poultry meat	2014-15	2015-16	2016-17	2017-18	2018-19	2019-20	2020-21	2021-22	2022-23	2023-24	245.34	262.02	288	314.25	336.33	363.85	410.31	445.24	482.15	510.17	
Meat  production (000tons)



Average Share of Telangana in India 

Meat production	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	0	7.5756719477786323	31.829961103747074	5.7905704674647573	0.95952080126070949	8.7189056075769464	9.4043577515129577	Meat Animals 	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	0	8.6690272986206587	29.761096907967886	5.2404669930281562	1.4043661796809175	9.6227419862436978	9.7977181846677013	
Average Share (%)




Telangana	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	0	15.162645267021114	29.461829005078283	8.7710696128800354	0.48243341488082792	46.121983922029756	India	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	3.7878114538472341	18.892657126337951	8.7592110401643506	14.031764225008393	4.9363935493861852	49.414634149850244	Overall	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	Change %	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	26.4822388409887	-2.4685823136795335	12.630107116080296	-9.0055768571810972	-15.384119141619124	0	Change %	
Cattle meat	Buffalo Meat	Sheep meat	Goat meat	Pig meat	Poultry meat	Total Meat Producion 	0	24.600007410511978	59.977800249164545	923.22795169683411	7.1390038932123758	0	
Average Share (%)




Meat production 	
Cattle 	Buffalo	Sheep 	Goat 	Pig 	Poultry 	Total 	0	8.3081719659513951	14.419342104469624	5.9498205607911858	7.3302795617949279	8.7990298326554583	10.033646317453382	Meat animals	
Cattle 	Buffalo	Sheep 	Goat 	Pig 	Poultry 	Total 	0	5.9542639269869246	13.141221252481717	5.4507874019630753	7.0971960884053997	7.5175889077390146	7.7739863756463023	Meat Yield	
Cattle 	Buffalo	Sheep 	Goat 	Pig 	Poultry 	Total 	0	2.2216265317897221	1.1301981879941136	0.47323796353067049	0.21763732562813942	1.1918430630136756	1.6561345854801068	
Compound Annual Growth Rate (%)




Rangareddy 	Sangareddy 	Siddipet 	Mahbubnagar 	Nalgonda 	Yadadri Bhongir 	Medchal 	Nagarkurnool 	Medak 	Narayanpet	Suryapet 	Khammam 	Kamareddy 	Wanaparthy 	Nizamabad 	Karimnagar 	Warangal Rural 	Mahabubabad 	Jangoan 	Hyderabad	Jagitial 	Jogulamba Gadwal 	Bhadradri Kothagudem 	Peddapalli 	Vikarabad 	Mancherial 	Nirmal 	Warangal Urban 	Rajanna Sircilla 	Jayashankar Bhupalpalli 	Komrambheem Asifabad 	Adilabad 	Mulugu	Total	14.130581659787943	8.2172067761417349	7.4802676159408241	5.0161470318348256	4.9796505137529712	4.8255132994784784	3.7996168818198068	3.562094423454127	3.5188084548663734	3.1060632857224464	2.7456734409607129	2.7202609442802252	2.6995897234782742	2.6931029223834226	2.6470785784053437	2.6352423246705863	2.4108758063381548	2.064409626337588	2.0063009774901275	1.9454002480174053	1.8929778064663578	1.7818495924044122	1.7750760074030922	1.7257407001971081	1.6617773505864204	1.6158220217648236	1.4941942049920749	1.4412972453086745	1.3660571380267319	1.2912920574009668	1.0225123407679038	0.85717565282803831	0.84674997910648919	
Average Share  (%) 



CII %	Hyderabad	Sangareddy 	Suryapet 	Medchal 	Mancherial 	Nirmal 	Mahabubabad 	Jayashankar Bhupalpalli 	Wanaparthy 	Bhadradri Kothagudem 	Khammam 	Siddipet 	Komrambheem Asifabad 	Peddapalli 	Nizamabad 	Jagitial 	Nalgonda 	Jangoan 	Mahbubnagar 	Nagarkurnool 	Jogulamba Gadwal 	Adilabad 	Warangal Rural 	Kamareddy 	Narayanpet	Mulugu	Vikarabad 	Rajanna Sircilla 	Rangareddy 	Warangal Urban 	Yadadri Bhongir 	Medak 	Karimnagar 	Total	144.28512288402783	80.644929140783248	45.22990041677555	40.007019442414474	35.203649252796374	35.092990772085699	34.079691624792432	33.346727684119259	31.459406796861966	31.130667755135111	29.493453936746405	27.914082329834788	25.782443449393334	25.20293743524169	24.384113886271773	21.425347487379632	21.325202729790284	20.399981963122627	18.528641890706087	17.628371616443751	16.991168307592396	16.743222329241124	15.718156350418045	14.949183092374096	14.494394348971372	13.130630264030119	12.512527441391885	12.350596506772504	11.771707937724019	10.458252589341654	9.0800766753698081	7.8004468182867104	7.1730569172590464	2.7144119305958725	
Coppeck's Instability Index (CII %)



Growth  Vs  Instability (CCI %)in Meat production in Telangana -PII(2014-15 to 2023-24) 

CII	[CELLRANGE]
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16.743222329241124	31.130667755135111	144.28512288402783	21.425347487379632	20.399981963122627	33.346727684119259	16.991168307592396	14.949183092374096	7.1730569172590464	29.493453936746405	25.782443449393334	34.079691624792432	18.528641890706087	35.203649252796374	7.8004468182867104	40.007019442414474	13.130630264030119	17.628371616443751	21.325202729790284	14.494394348971372	35.092990772085699	24.384113886271773	25.20293743524169	12.350596506772504	11.771707937724019	80.644929140783248	27.914082329834788	45.22990041677555	12.512527441391885	31.459406796861966	15.718156350418045	10.458252589341654	9.0800766753698081	2.7144119305958725	12.93575091921706	9.5080279768525742	51.744083967510022	9.07513967115705	11.018982176114211	0.88840226945530176	16.817113188426337	3.0819310401963618	11.994185215746223	8.4172920932630078	11.441802912190591	12.353164784442082	-0.46784178637144791	14.343415915365121	1.4693304145158237	20.686698437906227	12.189952595282683	12.611988802321395	10.875378472458785	18.052586653809534	13.373820502413135	9.9587503335863747	9.9190213954412307	4.3910852813560997	13.950108595128551	21.728410310273038	5.9454576230109746	11.057196392236278	3.6815048216471302	13.29820959339434	15.158978268522482	8.1163026921283077	2.449450476219317	10.869454238154685	12.93575091921706	9.5080279768525742	51.744083967510022	9.07513967115705	11.018982176114211	0.88840226945530176	16.817113188426337	3.0819310401963618	11.994185215746223	8.4172920932630078	11.441802912190591	12.353164784442082	-0.46784178637144791	14.343415915365121	1.4693304145158237	20.686698437906227	12.189952595282683	12.611988802321395	10.875378472458785	18.052586653809534	13.373820502413135	9.9587503335863747	9.9190213954412307	4.3910852813560997	13.950108595128551	21.728410310273038	5.9454576230109746	11.057196392236278	3.6815048216471302	13.29820959339434	15.158978268522482	8.1163026921283077	2.449450476219317	10.869454238154685	ADL	BK	HYD	JAG	JAN	JSB	JG	KR	KN	KHM	KMB	MBN	MBB	MNC	MDK	MDC	MUL	NAG	NAL	NPT	NIR	NZM	PDP	RS	RR	SR	SID	SPT	VBD	WPT	WR	HKD	YB	TG	EXTRA DATA	15	7.5	7.5	Coppock's Instability  Index (CCI %)
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