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ABSTRACT

The study examines the performance 
of buffalo meat (HS-020230) trade globally and 
from India, assesses the export competitiveness 
of buffalo meat export, and identifies the 
determinants of export growth of buffalo meat 
from India. The study’s empirical finding reveals 
that India has approximately 54% of the world’s 
buffalo population and is one of the major buffalo 
meat suppliers to the international market. India’s 
proportion of worldwide buffalo meat exports has 
increased from 3.34% in 2000 to 11.23% in 2020. 
During TE 2020, India exported 3052.4 million 
USD worth of buffalo meat to the rest of the globe, 
and the single-largest reported destination for 
India’s buffalo exports was Vietnam, contributing 
34% of India’s buffalo meat export. The study 
determines India’s competitiveness in the buffalo 
meat sector, and the results showed that China has 
RCA value greater than one, clearly indicating 
the strength of India in exporting meat to China. 
Buffalo population, total livestock population, and 
GDP of India have been identified as important 
determinants of the export of buffalo meat from 
India.

Keywords: Bubalus bubalis, buffaloes, buffalo 
meat export, determinants, RCA, Prais-Winsten 
algorithm

INTRODUCTION

The livestock sector is a crucial component 
of global economy with respect to income, 
employment, and foreign exchange earnings 
due to the demand for livestock products and 
it has increased tremendously due to sustained 
economic growth and rising domestic income. It 
is anticipated that the world population is expected 
to rise to over 8.3 billion by 2030, with an average 
annual growth rate of 1.1%, and it is critical to be 
prepared to provide enough protein and animal 
food for the rising population, particularly in 
developing nations (Wanapat and Kang, 2013). 
The rapidly growing world population will be 
consuming two-thirds more animal protein by 
2050 than it does today (Naveena and Kirant, 
2014). Human food consumption and animal food 
consumption of meat also increased from 10 kg 
per annum during the 1960 to 26 kg per annum in 
2000, and further it is anticipated to reach 37 kg 
per annum in 2030 (Abodolereza and Racionzer, 
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2009). In comparison, ICAR has simulated the 
same increasing pattern regarding per capita meat 
consumption, and according to the estimates of 
the report “ICAR’s 2030 vision”, per capita meat 
consumption would rise from 4.3 kg in 2000 to 10.1 
kg in 2030 (Alexandratos and Bruinsma, 2012). 

The domestic water buffalo (Bubalus 
bubalis) is an important animal in the agricultural 
economy of many tropical and sub-tropical 
countries (Suhail et al., 2009). It has the greatest 
potential for meat production of any domestic 
animal (Cockrill, 1994). Buffalo meat is equivalent 
to cattle meat in terms of physiochemical qualities, 
nutritional values, and palatability (Anjaneyulu et 
al., 2007). India holds the world’s most prominent 
position in terms of buffalo production and 
population. With more than 58 percent of the world’s 
buffalo, India has become one of the world’s major 
exporters of bovine meat (Kaur et al., 2021). India’s 
current meat export regulation restricts the export 
of cow, oxen, and calf meat. However, there is no 
restriction on slaughtering buffalo for meat (GOI, 
2012; FICCI, 2013). Since the late 2000s, India’s 
buffalo meat exports have grown significantly, with 
the country being the world’s top beef exporter, 
owing to improved infrastructure, a vast buffalo 
population, and comparatively low price of Indian 
buffalo meat (Majumdar et al., 2016). The current 
growing trade scenario of the buffalo meat put 
question mark of that the nation can create a better 
position. Before planning, it is important to know 
the present trade scenario. Thereby, the present 
study provides current export and import position 
and the study also highlighted the destination 
markets of important buffalo meat exporters that 
briefly touches upon the prices received from the 
major importers. The study also analyses the major 
drivers of Indian water buffalo trade and give some 
policy options to strengthen it.

MATERIALS AND METHODS

The study is entirely based on the 
secondary data collected from an online database 
source. Data on pertinent variables like buffalo 
population, livestock population, buffalo meat 
production, and total meat production has been 
collected from FAOSTAT. Furthermore, the data 
on the export and import of buffalo meat extracted 
from UN Comtrade based on HS-6 classification. 
The trade flow of buffalo meat was enumerated by 
Harmonized System classification (HS code). The 
time frame selected for the present study was from 
2000 to 2020 to examine the global and Indian 
export and import scenario of buffalo meat.
 Furthermore, to better compare the 
results and formulate effective buffalo meat export 
policies, the study primarily focused on the most 
recent periods, 2018, 2019, and 2020, by taking 
Triennium averages (TE 2020). Globally, the 
demand was the highest for boneless frozen meat 
from bovine animals (HS 02023), accounting for 
nearly 17% of the global meat import. HS 020130 
accounts for nearly 13% of the worldwide meat 
import followed by HS 020329 (11.6%) and HS 
020319 (7.4%) (Figure 1). Indian buffalo meat 
exports consist of both fresh and frozen items. 
Under the fresh meat category, the country exports 
boneless meat of bovine animals (HS-020220), 
boneless bovine cuts (HS-020130), and edible offal 
of bovine animals (HS-020610). The items coming 
under the frozen category are the meat of bovine 
animals’ cuts with bone (HS-020220), meat of 
bovine animals with boneless cuts (HS-020230), 
and edible offal of bovine animals with tongue and 
livers (HS-020621, HS-020622) and edible offal of 
bovine animals other than tongues. and livers (HS-
020629). Of all the meat sub-categories, the four 
meat categories, namely meat of bovine animals 
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with boneless cuts (HS-020230), boneless bovine 
cuts (HS-020130), frozen swine cuts (HS-020329), 
and fresh swine cuts (HS-020319) accounts for 
approximately 50% of the global meat demand 
(Table 1).

On a worldwide scale, boneless frozen 
meat from bovine animals (HS-020230) accounts 
for the majority (89%) of the total meat exported 
by India with 3431.2 million USD, followed by 
frozen edible offal of bovine animals (HS-020629) 
which accounts for 6.3% of the country’s total meat 
exports. Boneless frozen meat from bovine animals 
(HS-020230) has the most significant part of India’s 
export and the tremendous demand for all the meat 
items. Therefore, this study was undertaken to 
examine its global trade performance and analyze 
India’s competitiveness in terms of meat export.

Revealed Comparative Advantage (RCA) Index
RCA was introduced and popularized 

by Balassa (1965) to identify a competitiveness 
between the major exporting countries. The index 
measures normalized export shares, concerning 
the exports of the same industry in a group of 
reference countries. The RCA is calculated as 
follows:

WhereXiA and xiB = the value of India’s 
export of product ‘i’ and rival country’s exports of 
product ‘i’ to a particular country group.

XA and XB = India’s total merchandise 
exports and rival country’s comparative 
merchandise exports to a particular country group. 
A positive value of RCA indicates a country’s 
comparative advantage in a particular commodity 
against the rival country in a selected market.

Determinants of Indian water buffalo meat 
trade

To see the factors influencing the Indian 
water buffalo trade, Prais-Winsten Algorithm 
approach was used. In the first instance, a simple 
linear regression model was applied, but the value 
of Durbin-Watson statistic (ρ) was observed to be 
high and positive autocorrelation, while the value 
of coefficient of multiple determination (R2) was 
to the tune of 0.91, clearly indicating the problem 
of serial correlation in the dataset. The Prais-
Winsten algorithm was introduced as a solution to 
address the issue of serial correlation in data. This 
algorithm helps in eliminating the impact of serial 
correlation, which ultimately results in improved 
efficiency of the results.

Prais–Winsten Algorithm for determinants of 
trade flow of meat

Prais and Winsten (1954) are an 
improvement to the Cochrane-Orcutt method 
(Cochrane and Orcutt, 1949) for estimating time 
series regressions in the presence of autocorrelated 
errors. This transformation makes it possible to 
include the first observation in the estimation 
process, and thus estimators using transformed 
Prais-Winsten are much more efficient than those 
using Cochrane-Orcutt procedure (Magee, 1985; 
Magee, 1989). Prais-Winsten estimation procedure 
takes care of the serial correlation in a time series 
linear model, which leads to more efficiency in the 
result and makes it a particular case of feasible 
generalized least squares (Dielman, 2009). The 
Prais-Winsten method delivers exact Nonlinear 
least Square (equivalent to unconditional ML under 
normality) estimators. No normality requirement 
is needed for the Prais-Winsten method. The 
generalized form of the model is described in 
Equation (1):
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Where Yt is trade value at time t, β is 
a vector of coefficients, X1t to X4t is a matrix of 
explanatory variables, and ε1 to εt is the error term. 

The error term can be serially correlated 
over time and the Equation (2) is described below:

Where,
 Yt = Export Value of buffalo meat (Million 
USD) from year t = 1996 to 2020

X1t = Buffalo Population (Million) from 
year t = 1996 to 2020

X2t = Buffalo meat production (‘000 t) from 
year t = 1996 to 2020

X3t = Total Livestock population (Million) 
from year t = 1996 to 2020

X4t = Gross Domestic Product (Rs Billion) 
from year t = 1996 to 2020

Transform the data using the autocorrelation 
coefficient “ρ” after which the transformed data 
are used in estimation. The procedures differ in 
their treatment of the first observation (x1, y1). The 
Prais-Winsten transformation matrix is given in 
Equation (3):

Pre-multiplying the model in Equation (1) 
by Mpw results the following Equation (4) and (5):

or

Where Y*
t contains the transformed dependent 

variable values presented in Equation (6) 
and X*

1t to X*
4t is the matrix of transformed 

independent variable values in Equation 
(7), so

and

 In Equation (5), η is the vector of serially 
uncorrelated  errors. In practice, the value of ρ will 
be unknown and it must be estimated from sample 
data. The estimators of ρ used will be as follows 
Equation (8) and (9):

when all ‘t’ observations are used, and

When t-1 observations are used the  , where 
the  represents OLS residuals. Park and 
Mitchell (1980) showed that these two 
estimators minimize the error sum of 
squares conditional on β when t and t-1 
observations are used, respectively, in the 
estimation process. 

RESULTS AND DISCUSSIONS

We discuss our results in the following 
subheads. Firstly, the study has covered the 
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contribution of buffalo population and meat in the 
total livestock population and meat production to 
frame our argument. Further, the study revolved 
around the export and import scenario of the selected 
commodity (HS-020230). The study covered 
its trends in export, global trade destinations of 
buffalo meat and India’s performance of the buffalo 
meat export. Lastly, the study end with the factors 
that affect the trade of Indian water buffalo. 

Contribution of buffalo to the total livestock 
resources: Country-wise

Buffalo has been an integral part of 
livestock agriculture for over five thousand years 
producing milk, meat, hides and draft power 
(Nanda and Nakao, 2003). The worldwide livestock 
population was estimated to be 5169.8 million, 
with buffalo accounting for 3.9% (202.93 million) 
of the total livestock population (FAOSTAT, 2020), 
whereas India (a major buffalo meat exporter) 
accounted for nearly 21% of buffaloes to the total 
livestock herd of the country’s resources which is 
approximately five times more than world buffalo 
population (Table 2). Population growth of buffalo 
is dynamic, with most of the growth in Asia (98%) 
whereas the population growth was merely 2% in 
Africa, America, Europe, and Oceania.

With only 2.4% of the world’s geographical 
area, India accounted for 10.3% of the global 
livestock population. Among all the countries, 
China has the highest number of livestock 
resources (792 million) followed by India (534 
million), Pakistan (203 million). When we make 
a comparison of buffalo population, India has the 
world’s highest buffalo population, which accounts 
for 20.5% of the total livestock population and 
54.1% of the global buffalo population, contributing 
1.63 million tonnes of meat, accounting for 21.1% 
of total meat production in the country (FAOSTAT, 

2020). The global buffalo meat output was 4.20 
million tonnes, split across 32 nations, with Asia 
accounting for 91.5%, Africa accounting for 
6.1%, and Europe and America accounting for the 
remainder. Buffalo meat accounts for 1.29% of the 
total meat produced globally (FAOSTAT, 2020). 
As per the FAO database, Pakistan, China, Egypt, 
and Nepal are the other significant buffalo meat-
producing countries contributing 25.9%, 15.7%, 
6.7%, and 4.5% of global buffalo meat production.

Global export and import scenario of Boneless 
frozen meat from bovine animals (HS-020230) 

Meat is one of the most extensively 
consumed foods on the planet. Beef/buffalo meat 
accounts for approximately 1.3% of total meat 
production worldwide. Cow slaughter, however, 
is a societal taboo in India due to the religious 
value ascribed to cows by some tribes (Kandanuri, 
2019). As a result, buffaloes are slaughtered to 
produce meat, generally known as “carabeef” in 
the global market (Majumdar et al., 2016). While 
buffaloes were traditionally used primarily for 
agricultural purposes, increased global demand 
for beef/buffalo meat, improved domestic industry 
infrastructure, and the emergence of a large number 
of private sector industry participants resulted in 
a tremendous increase in global frozen buffalo 
meat exports from 4875.5 million USD in 2000 to 
24529.8 million USD in 2020; more than five times 
in two decades with an annual growth of 9.5%, 
while the global import increased at a growth of 
8.9%, from 4757.4 million USD to 24326.4 million 
USD, again a growth of almost five times in the 
same period (Figure 2).

Trends in exports of buffalo meat from India
Buffalo meat is a dominant component 

of animal products exported from India. India’s 
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proportion of worldwide buffalo meat exports 
has increased from 3.34% in 2000 to 11.23% in 
2020. The share of India in global buffalo exports 
peaked in 2013, and as per USDA, India became 
the top exporter of buffalo meat in 2013, dislodging 
Brazil from the number one slot. The proportion 
of buffalo meat in overall agricultural export has 
likewise grown during the last two decades, which 
increased from 2.8% in 2000 to 7.6% in 2020. 
(Figure 3). Buffalo meat is mainly a byproduct 
of India’s principal livestock-rearing method. 
Female buffaloes are generally raised for milk 
production, while male buffaloes have traditionally 
been utilized for draught, particularly in rural 
regions. However, as the usage of male buffaloes 
for draught decreases, an increasing proportion of 
male buffaloes are diverted for meat production 
(Kumar et al., 2012). Following the economic 
changes implemented in 1991, the potential for 
the export of animal products have expanded, and 
various such initiatives have been implemented to 
increase the export of buffalo meat. These activities 
are responsible for the dramatic growth in buffalo 
meat exports.

Export and import destinations of buffalo meat 
globally

Several variables influence trade 
destinations, including geographical and political 
closeness, disparities in comparative advantage, 
the degree of trade barriers, and so on (Kumar et 
al., 2012). The global meat export value is estimated 
to be 24,141.5 million USD for TE 2020. Major 
global exporters and importers of buffalo meat (HS 
020230) have been listed in Table 3. The top ten 
nations accounted for nearly 90% of global buffalo 
meat exports and 76% of world meat imports (Table 
3). Major buffalo meat exporting countries, namely 
Brazil, Australia, and India, accounted for more 

than one-half of the global meat export. Among 
different countries, Brazil bagged the topmost 
position exporting 5606 million USD worth of 
buffalo meat globally, accounting for 23.2% of the 
global buffalo meat trade during TE 2020.

Moreover, USDA projected that the export 
of Brazilian buffalo meat will reach to 2.9 million 
metric tonne by 2028 (Zia et al., 2019). Two major 
destinations of Brazil’s buffalo meat export are 
China and Egypt together accounted for 70% of 
total Brazil’s buffalo meat export during TE 2020. 
(Table 4). Zia et al., 2019 examined that with the 
increase in the authorization of Brazil’s beef plant, 
the export of Brazilian buffalo meat to China will 
further expand in the next coming years. The 
Cerrado, a substantial tropical savanna region, and 
the Amazon contributed around 70% of China’s 
Brazilian meat imports. Since 2019, China is said 
to have granted export licenses to 22 Brazilian 
slaughterhouses, 14 of which are in the Amazon 
and four of which are in Pará, Brazil’s fifth-largest 
cattle herd (Joe, 2021). The second-largest exporter 
i.e., Australia exported 3893 million USD worth of 
buffalo meat and contributed 16.1% to the global 
buffalo meat export. China and USA dominate 
as the top two destinations for Australia’s buffalo 
exports, accounting for 48.2% of Brazil’s total beef 
shipments in TE 2020.

Although India leads in terms of world 
buffalo meat production, it is ranked in the third 
position, exporting 3052.5 million USD worldwide 
of buffalo meat and contributing about 13% to 
the global meat export, attributed primarily to a 
higher number of buffalo population in the country. 
United States is the fourth-largest exporter and the 
second-largest importer of buffalo meat, which 
exported worth of 2577.3 million USD, and it 
imported 2320.3 million USD worth of buffalo 
meat from the world to meet its meat consumption. 
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USA exported the buffalo meat at a price of USD 6 
per kg while imported it at a cheaper of USD 5 per 
kg from the neighboring countries like Australia 
and New Zealand. Compared to exports from 
the United States and other major beef exporters, 
India’s buffalo meat exports are low-cost (2.9 USD/
Kg), reflecting perceived quality variations. India 
sells buffalo meat from, or non-productive dairy 
animals and its product does not fulfill the sanitary 
standards of several more sophisticated markets 
for beef imports (Landes et al., 2016). The relative 
perceived quality of Indian buffalo meat is reflected 
in the reported unit values for the frozen, boneless 
product exported by India and the frozen, boneless 
beef products shipped by other suppliers, including 
the United States (6.0 USD/kg), Argentina (4.5 
USD/kg), Australia (5.0 USD/kg), Brazil (4.1 USD/
kg) and New Zealand (5.1 USD/kg). However, the 
global financial turmoil, low price realization, and 
a Chinese ban on imports have reduced India’s 
bovine meat exports, and the country lost its number 
one position to Brazil. Shipments have fallen due 
to lower demand in high-consumption markets, 
along with competitive rates offered by Brazil, the 
second-biggest exporter. The export of Brazilian 
buffalo meat has declined as there was devaluation 
of Brazilian currency in the international market, 
due to which price differential between India and 
Brazilian export has reduced translating India is 
less competitive (Suneja, 2016). The United States’ 
export unit value is often among the highest (6 
USD/kg) the top exporters, reflecting the perceived 
quality of US-fed beef and the product’s relatively 
wide acceptability in developed-country markets. 
India, however, appears to be a significantly 
cheaper option for importers seeking low-cost beef.

The global buffalo meat import value 
is 22514.2 million USD for the TE 2020 (Table 
3). China, United States, Japan, Egypt, and the 

Republic of Korea are the top contributors to 
worldwide buffalo meat imports. During TE 
2020, China took the top spot, importing 8372.0 
million USD worth of buffalo meat internationally, 
accounting for 37.2% of the global buffalo meat 
trade. The increasing demand for China’s beef 
and slow growth in domestic beef production has 
increased the beef prices in the country which led 
to increase in import of beef from the neighboring 
countries.

Beef production has been a traditional 
activity and an essential contributor to China’s 
economic growth. The low productivity of beef 
coupled with declining cattle inventory and 
increasing consumption of beef in the country 
has created a gap between the production and 
consumption in the country which ultimately 
increased the prices of beef in China. However, 
with this China become a major importer and 
consumer of beef in the international markets 
(Li et al., 2018). China, the biggest consumer of 
pork, has boosted beef and other meat imports as 
consumers seek alternatives following the deadly 
swine disease that’s killed millions of pigs (Parija, 
2019). 

With this significant increase in beef 
imports, China gradually became a net importer 
of beef instead of the net exporter. Major beef 
suppliers to China in TE 2020 were Brazil (38.1% 
of total Chinese meat imports); Argentina (21.8%); 
Australia (15.8%); Uruguay (9.8%) and New 
Zealand (9.2%) (Table 5).

Since 1990, China imposed a ban on India’s 
bovine meat import as there was a prevalence of 
rinderpest and Foot and Mouth Disease (FMD) in 
India. Again, in year 2016, China carried out field 
investigation in India and pointed out that FMD 
still existing in India and Indian meat did not 
meet the standards of OIE. Therefore, on January 
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12, 2016, China notified and suggested that India 
must carry out regionalization management of OIE 
standards.

India’ performance in buffalo meat export (HS-
020230)

Three main factors have facilitated India’s 
emergence as a major beef exporter. First, the 
demand for Indian buffalo meat is quite high in the 
international market particularly low and middle-
income developing countries as Indian buffalo 
meat has lower price realization than the remaining 
major meat exporting countries. Secondly, the 
country has highest livestock population as well 
as the lesser domestic demand of beef. Third, the 
well-established export-oriented slaughterhouses 
and packing and processing houses in the country. 
These factors together contribute to the development 
of beef industry in the country (Landes et al., 
2016). As a result, India exported 3052.4 million 
USD worth of buffalo meat to the rest of the globe 
in TE 2020. The single-largest reported destination 
for India’s buffalo meat is Vietnam, accounting for 
34.4% of total buffalo meat exports in TE 2020, 
worth 1050.8 million USD. Malaysia is the second-
largest destination, accounting for 11% of Indian 
buffalo meat exports worth 356.8 million USD, 
followed by Indonesia (9.43%), Egypt (7.31%), 
and China (6.89%) (Table 6). All the five major 
export destinations accounted for nearly 70% of 
the country’s buffalo meat shipments. The major 
portion of Indian meat exports goes to relatively 
low-income markets that are more sensitive to price 
than quality and to markets with a preference for 
meat produced to halal standards. Notably, India’s 
markets include nations whose sanitary standards 
allow meat imports from countries designated 
as FMD endemic by the World Organization for 
Animal Health. Soon, India’s persistent challenges 

with FMD management will certainly prohibit it 
from getting access to more developed markets 
such as the United States, Japan, Canada, and 
South Korea.

The competitiveness of Indian buffalo 
meat w.r.t other countries has been evaluated using 
the Revealed Comparative Advantage approach. 
The Revealed Comparative Advantage (RCA) 
based on the Ricardian comparative advantage 
concept, is an index for calculating the relative 
trade performance of individual countries in a 
particular commodity. This index assumes that 
the commodity trade pattern mirrors inter-country 
differences in relative costs as well as in non-
price factors, and hence we assume to “reveal” the 
comparative advantage of the trading countries. 
An array of factors contributing to movements in 
RCA includes economic and structural change, 
improved world demand, and trade specialization. 
In the recent study period (TE 2020), only China 
has RCA value greater than one, clearly indicating 
the strength of India in exporting meat to China. 
Nevertheless, some of the countries like Vietnam 
(0.71), Malaysia (0.67), and Indonesia (0.49) have 
RCA values less than unity but the Indian beef 
has more scope by expanding its export to these 
countries. India is also trying to capture the Asian 
countries like UAE, Dubai, Qatar, and Iran by 
providing Halal meat as per the norms of these 
countries. 

Determinants of Indian water buffalo trade
In this section, an attempt has been made to 

identify the factors that steer the export of buffalo 
meat from India. The domestic buffalo population, 
domestic production of buffalo meat, total livestock 
population, and GDP of India have been included 
and given in Table 9 to explain the determinants of 
the export of buffalo meat from India. The average 
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buffalo meat production was 1425.6 (‘000 tonnes), 
and an A-priori positive relationship was expected 
between the value of buffalo meat exported and 
the buffalo meat production. The production of 
a particular commodity essentially denotes the 
supply capacity of the exporting country and is 
expected to have a positive sign. GDP may be 
interpreted as the level of economic development 
and influence the consumption of the commodity, 
and the average GDP was found to be Rs 1347.6 
billion. 

Generally, it is expected to have a positive 
relationship with the exports from the country 
of origin. In addition, total buffalo and livestock 
population in the exporting country are also 
included in the model to measure the livestock 
production capacity. The average buffalo and 
livestock population was estimated to be 102.3 
and 1094.6 million respectively. Therefore, it is 
expected to positively affect the value of buffalo 
meat exported.

Overall, the findings of Prais-Winsten 
regression support the specification in explaining 
India’s buffalo exports flows to the trading 
partners, with signs of coefficient estimates mostly 
consistent with theoretical economic predictions 
and statistical significance at conventional levels. 
The effect of domestic buffalo meat production was 
observed to influence its export positively, but the 
coefficient was not significant. The higher buffalo 
population, which indicates the higher availability 
of units for domestic meat production, was observed 
to play a significant role in increasing the export of 
buffalo meat. GDP (Rs Billion) was used to reflect 
the degree of development for the exporting nation 
(India), and hence its predicted coefficient for the 
exporting country would be positive. The growth 
in GDP of exporting countries was found to have a 
positive and significant impact on the buffalo meat 

export, clearly indicating that the country’s GDP 
will improve by 2.02% for every unit increase in 
buffalo meat export.

CONCLUSIONS

Buffalo has been and will continue to be 
a vital component of the socio-economic fabric, 
particularly in various Asian agrarian emerging 
nations. The buffalo meat industry is a significant 
part of the Indian economy. Because domestic 
consumer preference for buffalo meat in India is 
relatively low, the surplus output is accessible for 
export. The establishment of a sufficient exportable 
surplus and demand creation would allow India 
to capitalize on the benefits of rising global meat 
commerce. Furthermore, India is bordered by 
nations short on buffalo meat production and rely 
on imports to fulfill local demand. This gives 
India the option to sell buffalo meat to these 
countries. However, due to their high food safety 
and quality regulations, India cannot enter markets 
in wealthy countries. India’s global supremacy in 
the buffalo meat production can well be translated 
into supremacy in exports if different food 
safety procedures to fulfill international hygiene 
requirements of high-paying markets like the USA 
and EU are rigorously pursued. There is also a 
need for a sustainable buffalo production system 
to meet the future demand of buffalo meat. The 
industry remains vulnerable to risks pertaining 
to social and political sensitivity. However, the 
government is addressing these issues by focusing 
on improving industry infrastructure through 
direct and increased private sector participation, 
implementing schemes like “salvaging and rearing 
of male buffalo calves” to ensure the availability 
of buffaloes for meat, and the development of a 
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Table 2. Major buffalo meat-producing countries, TE 2020.

Major producing 
countries

Population, Million Meat production, Million t
Buffalo 

population
Livestock 

population
Share 
(%)*

Buffalo meat 
production

Meat 
production

Share 
(%)#

India 109.87 (54.1) 533.92 (10.3) 20.5 1.63 (38.8) 7.7 (2.4) 21.1
Pakistan 40.01 (19.7) 203.28 (3.9) 19.6 1.09 (25.9) 4.49 (1.4) 24.1

China 27.24 (13.4) 791.91 (15.3) 3.4 0.66 (15.7) 77.5 (23.8) 0.8
Egypt 2.18 (1.1) 12.11 (0.2) 18.0 0.28 (6.7) 2.21 (0.7) 12.8
Nepal 5.28 (2.6) 27.3 (0.5) 19.3 0.19 (4.5) 0.41 (0.1) 46.3

Viet Nam 2.38 (1.2) 34.83 (0.7) 6.8 0.09 (2.3) 5.18 (1.6) 1.8
Philippines 2.87 (1.4) 22.35 (0.4) 12.8 0.07 (1.6) 3.26 (1) 2.0
Myanmar 4.02 (2.0) 54.58 (1.1) 7.3 0.05 (1.3) 3.42 (1.1) 1.5
Indonesia 1.07 (0.5) 67.09 (1.3) 1.5 0.03 (0.6) 4.78 (1.5) 0.5

World 202.93 5169.8 3.9 4.2 325.08 1.29

  Figures in parentheses indicate the share of the country to the world.
  *Share of buffalo population to the total livestock population of the respective country.
  #Share of buffalo meat production to the total meat production of the respective country.

Table 3. Major exporting and importing countries of frozen buffalo meat HS 020230 at a global level, TE 
2020.

Exporting countries Importing countries

Country
Trade 
Value*

Share 
(%)

Unit price 
(USD/kg)

Country
Trade 
Value*

Share 
(%)

Unit price 
(USD/kg)

Brazil 5606.3 23.2 4.1 China 8372.0 37.2 5.0
Australia 3893.0 16.1 5.0 USA 2320.3 10.3 5.1

India 3052.5 12.6 2.9 Japan 1377.2 6.1 4.1
USA 2577.3 10.7 6.0 Egypt 1291.2 5.7 3.5
New 

Zealand
1813.0 7.5 5.1 Korea 1129.5 5.0 5.6

Argentina 1786.2 7.4 4.5 Russia 781.5 3.5 3.6

Uruguay 1161.3 4.8 5.0
Other 
Asia

593.1 2.6 6.0

Paraguay 598.2 2.5 3.8 Indonesia 543.8 2.4 3.7
Canada 320.1 1.3 4.9 Malaysia 449.3 2.0 3.3
Poland 319.9 1.3 4.1 Israel 410.5 1.8 3.0
World 24141.5 World 22514.2

    *Million USD
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Table 4. Major competitive and their destination markets of HS 020230 for India, TE 2020.

Exporting 
country

Destination markets
Trade value 

(Million USD)
Share (%)

Unit price
(USD/kg)

Brazil

China 3594.1 64.1 4.5
Egypt 456.8 8.1 3.1
Iran 182.2 3.2 3.7

Russian Federation 132.9 2.4 3.4
Italy 101.6 1.8 6.3

Australia

China 1033.0 26.5 5.9
USA 846.4 21.7 5.2
Japan 703.9 18.1 4.2

Rep. of Korea 539.9 13.9 5.2
Indonesia 179.1 4.6 3.9

Table 5. Major importing markets of HS 020230 at a global level, TE 2020.

Destination 
markets

Exporting countries
Trade value 

(Million USD)
Share (%)

Unit price 
(USD/Kg)

China

Brazil 2597.1 38.1 4.96
Argentina 1484.8 21.8 4.61
Australia 1074.6 15.8 6.17
Uruguay 666.9 9.8 4.78

New Zealand 629.3 9.2 5.49

USA

Australia 859.3 37.0 5.27
New Zealand 789.5 34.0 5.03

Nicaragua 221.3 9.5 4.65
Uruguay 183.6 7.9 5.91
Mexico 83.3 3.6 4.82
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Table 6. Major destination markets of India and competitiveness of different countries for HS 020230, TE 
2020.

Exporting country Total export (Million USD) Share (%) Unit price (USD/Kg) RCA*
Vietnam 1050.8 34.43 3.09 0.71
Malaysia 356.8 11.69 2.98 0.67
Indonesia 287.9 9.43 3.39 0.49

Egypt 223.2 7.31 2.78 0.52
China 210.2 6.89 3.07 1.12
Iraq 163.5 5.36 2.45 0.25

Philippines 98.4 3.23 2.68 0.17
Saudi Arabia 94.7 3.10 3.06 0.17
United Arab 

Emirates
78.8 2.58 2.57 0.14

Myanmar 61.4 2.01 3.05 0.06
Algeria 57.9 1.90 2.86 0.08
World 3052.4 - - -

 *For the year 2020.

Table 7. Summary statistics of key variables used in Prais-Winsten AR (1) regression analysis.

Variable Mean Std. Dev. Min Max
Trade value (Million USD) 1651.1 1627.1 93.8 4719.0
Buffalo population (Millions) 102.3 7.9 87.6 110.4
Buffalo meat production (‘000 t) 1425.6 163.0 1172.4 1656.5
Total livestock population (millions) 1094.6 194.0 797.2 1367.9
Gross domestic product (Rs Billion) 1347.6 852.0 366.6 2831.6
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analysis.

t P>t
Constant 0.02

2.21 0.04
1.04 0.31

Total livestock population 0.02
Gross domestic product 2.46 0.02
rho 0.79
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Figure 4. Major buffalo meat exporting and importing countries: At global level.



121

Buffalo Bulletin (January-March 2023) Vol.42 No.1

Figure 5. Major exporting and importing countries of HS-020230 and their destination markets.
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broader regulatory framework to ensure better 
quality control. This, together with rising demand 
from developing nations and enhanced accessibility 
to newer areas due to improved meat quality and 
production, is expected to propel market expansion 
in the future.
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