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Abstract 
This research has been taken to find out the technology of alive-animal population distribution in 
a small land using secondary data. Simulation Matrix (SIMM) Model and Annual Selling (AS) 
Method were also used in this research. There is a possibility of exporting beef and beef-
population from Bangladesh. Result of Annual Selling (AS) Method indicated that annually 
10000, 5000 and 500 heads of beef, dairy and buffalo female calves can sale at the end of year. It 
creates opportunities to export all these numbers of female calves annually from Bangladesh. 
Due to small size of rearing land in Bangladesh needs “Female Calves Exportation” for proper 
distribution of beef-population. On the other hand, Malaysian government has given emphasis on 
reduction of the imported beef from abroad. The results of Simulation Matrix (SIMM) Model 
indicated that annually importation 10000 heads beef cattle, 5000 heads dairy cattle, 500 heads 
buffalo female breeding stock with 76-80% calving, 1-2% mortality and 5-7% slaughter rates 
can reduce and ultimately can stop the amount of beef importation in Malaysia. Malaysian trade 
policy has a great impact on beef-population exportation from Bangladesh. Therefore, 
Bangladesh can able to earn foreign exchange not only from beef but also from beef-population 
exportation by proper distribution of beef-population utilizing small rearing land. 

Key words: Female Calves Exportation, Animal-population Distribution, Small size of rearing land, 
Simulation Matrix Model and Annual Selling Method. 

Introduction 

Bangladesh has great opportunity for exporting beef to meet beef demand in Malaysia. The large gap 
between demand and local production can be filled by beef from imported sources in the form of chilled 
or frozen beef. Since the supply of local beef is insufficient to meet the local demand, importation is vital 
in order to fulfill consumer needs in Malaysia.  

Yasmin (2005) analyzed the possibilities of beef export from Bangladesh to Malaysia to meet the 
Malaysian beef demand. There is huge potentiality of improving Trade relations between the two 
countries. Chief Minister of Perlis Province of Malaysia Dr. Md. Isa Bin Sabu said Malaysia wants to 
improve Trade ties with Bangladesh during a call on Industries Minister Dilip Barua, Bangladesh (Dhaka 
News, 2010). Enter Bengal Meat processing industries into the scene in 2006, providing customers with 
a taste of safe meat and meat products. Bengal Meat Processing, having already been awarded Halal 
certification by Malaysian Department of Islamic Development. During the inauguration of a three-day 
Malaysian Trade Fair in Dhaka on June 10 Tan Lian Hoe, Deputy Minister for Trade of Malaysia, 
welcomed the Bangladeshi meat processing company which achieved the certification of her country. 
She also visited the Bengal Meat factory at Pabna. The modern meat processing plant of international 
standards set up a cost of Tk 40 Crore at Santhia in Pabna, The Bengal Meat company began exporting to 
Middle Eastern countries in May 2007 with just three tones of Halal meat to Dubai. Bengal Meat’s  
production capacity is 20 tons of meats per eight hour shift. The production is limited to about 6 tonnes 
of beef because of the unavailability of cattle in Bangladesh (Asia Times, 2011).  

So, to increase both the beef and beef-population number from small land for exportation needs to know 
beef-population distribution pattern. Sarmin et al. (1998), Eusof et al. (1999), Yasmin et al. (2000), 
Yasmin et al. (2001), Yasmin et al. (2003) and Yasmin (2005) studied about trade (export-import) of 
beef and beef-population. Practically trade of female breeding stock is very costly. Besides, female 
breeding stock trade process is not easy matter. In Malaysia, Latif et al. 2013 mentioned the number of 
breeding stock should be increased through imports to retain a higher number of female calves and to 
improve the local beef cattle population. The government provides funding for anchor companies to 
purchase cattle and equipment to increase the production and quality of milk and meat (Agriculture to 
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Malaysia, 2014). Therefore, Bangladesh has a scope to earn more foreign exchange not only from beef 
exportation, but also from beef-population exportation. In fact, the production of live animals requires 
more rearing lands in Bangladesh whereas there is a big crisis of rearing land. A recent FAO 
commissioned study revealed that agricultural land availability declined at 0.18% annually during the 
period 1976-2000 and the declining trend accelerated sharply after 2000, recording a decline of 0.45 % 
annually during the period 2000-2010. This indicates that a sharp change is taking place in the trend of 
shifting land from crop agriculture towards settlement, infrastructure and commercial development (The 
Daily Star, 2015). So, research is needed to analyze the distribution of animal population from small 
rearing land but research on animal population rearing by utilization of small land is scanty. On this 
background, the objective of the study has taken to identify the way of live-animal exportation by 
utilizing small rearing land.  

Materials and Methods 

Model Specification: Simulation Matrix (SIMM) Model and Annual Selling (AS) Method  

Theoretical Framework 

Simulation Matrix (SIMM) Model: 

 Modeling is biological because it involves animal-population life cycle and their production process. 
The animal-population from the system is dependent on the stream of replacement rate, calving/kidding 
rate, mortality rate and importation rate of female breeding stocks imposed upon the “Simulation 
Matrix (SIMM) Model” a technology for livestock policy analysis developed by Yasmin et al. (2001).  

Annual Selling (AS) Method: 

In Bangladesh land shortage is a great challenge for animal-population rearing. Figure-1 shows female 
breeding stock give first birth at the starting of the year and at the end of year, the calves go for selling to 
market, commercial farm, slaughter-house and to businessmen/exporters. This process can be continued 
for year after year. Businessmen, market or slaughter-houses, exporters are important parts of “Annual 
Selling (AS) Method” a technology for animal-population rearing by utilizing minimum land developed 
by Yasmin et al. (2003). After selling all calves at the end of the year, only the female breeding stock 
will remain for the next production purpose using minimum rearing land. That is why no need to extend 
the land, house and feed for extra number of animal-population. About 80-100 sft. room is needed for 
each adult beef population and 50-60 sft. for each calve (Manual, 2011).  

 
 
 
 
 
 
 
 

Figure 1: Annual Selling Method for animal-population distribution utilizing small rearing land  
 

Therefore, this research, considering both biological and land/economical aspects of animal population 
distribution require both Simulation Matrix (SIMM) model and Annual Selling method to find out the 
way of live-animal exportation. 

Analytical Framework 

Simulation Matrix (SIMM) Model for female animal-population 

Breeding Stock 
Female breeding stock (FBS): 
 

                         t+DT 
           FG (t+DT)  =    ∫  [FGt –SFGt-MFGt]dt     ………………  …………….                         (1) 
                                t                                                                     
Where,  
DT            = Increment of time 
FG (t+DT)   = Current number of female breeding stock for each age 
FGt               = Previous number of female breeding stock for each age 
SFGt            = Previous number of slaughtered female breeding stock for each age 

Female Breeding Stock 
      

Birth of Calves/Kids/Birds 

Businessmen/Slaughter house/Commercial farm/ Market/Exporters for 
Calves/ Kids/Birds at the end of the year 
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MFGt          = Previous number of death female breeding stock for each age 

a) SFGt  = A1* FGt…                                    

            Where, A1 = Slaughter rate for each age 

            The total number of slaughtered female breeding stock is generated by multiplying  

             previous number of female breeding stock at annual slaughter rate (A1). 

b) MFGt  = A2 * FGt                                        

            Where, A2 = Mortality rate 

            The total number of died female breeding stock are generated by multiplying previous       

             number of female breeding stock at annual mortality rate (A2).  

Total female breeding stock: 

                        n 
TFG(t+DT) =        FG i(t+DT)…………………………………................……………………..(2) 
                        i =1 
Where,        
 i   = 2, 3,….…., n (years) 
 
TFG(t+DT)  = Total female breeding stock of different ages in a current year 
The grand total number of female breeding stock is the sum of animals for the current year. 
 

Calves / kids 
 
Female calves/kids: 

                       t+DT 
FK (t+DT) =  NFK+  ∫ [ FKt –  MFKt ]dt.   ……………. ……………. ............. ………..       (3) 

                         t 
Where,  

DT = Increment of time 
NFK = Current new born female calves / kids  
FK (t+DT) = Current number of female calves/ kids for each age 
FKt = Previous number of female calves/ kids for each age 
MFK t = Previous number of death female calves/ kids for each  
 

a) MFK t = C2 * FKt.                          
            Where, C2  = Mortality rate 
            The total number of death female calves/ kids is generated by multiplying previous   
             number of female calves/ kids at annual mortality rate (C2). 

Total  female calves/ kids: 
                           n 
TFK (t+DT)   =       FK i (t+DT)…………………………………………………………….(4) 
                           i=1 
Where,  
i   = 1, 2….., n (months) 
 

TFK (t+DT)  = Total female calves/ kids of different ages in a current year 

The total number of female calves/kids is the sum female calves/ kids for the current year. 

The male breeding stock and total male calves/kid model for male animal-population is similar to above 
mentioned female animal-population model. 
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Demand component:  

It is calculated by the annual rate of growth in per capita income (Zainalabidin and Zubaidi, 1992). 

The equation: 
Qt = Qo [ 1+(Yg-Eg)+Pg]………………………………………………………………….. (5) 
 
Qt = Meat demand in year t 
Qo = Meat demand in last year  
Pg = Annual rate of population growth 
Eg = Income elasticity 
Yg = Annual rate of growth in per capita income 

Beef supply component: 

It is calculated by the amount of imported meat and fresh meat production. 
The equation: 
SB(t+DT) = PROD(t+DT)+ IMB(t+DT) = DB(t+DT)… ………………………………….……..…..(6) 
Where, 
SB(t+DT)         =   Current supply of meat 

PROD(t+DT) = Current local production of meat 

IMB(t+DT)      = Current imported meat 
DB(t+DT)         = Current demand of meat 

Empirical Framework 

The study entirely based on mathematical calculation of beef-population distribution i.e. production and 
trade (export-import) of beef, beef-population utilizing small rearing land. Only imported female 
breeding stock is considered in Simulation Matrix (SIMM) model and female calves’ production is 
considered in Annual Selling (AS) method. 

Simulation Matrix (SIMM) Model  

Ex-post and Ex-ante Simulation Matrix (SIMM) Model: 

The Simulation Matrix (SIMM) model from the year 1970 to 1996 and Ex-ante Simulation Matrix 
(SIMM) model from the year 1997-2015 used to estimate the amount of imported beef in Malaysia. The 
ex-post SIMM model (1960-1996) was used as a base to simulate the ex-ante component by varying the 
rates of calving, slaughter, mortality and the level of imported female breeding stock.  

Demand component:  

The projection of beef demand in Malaysia for the year 1997 to 2015 is made on the assumption that the 
average population growth is 2.3% per annum and per capita income growth is 2.9% per annum and 1.5 
income elasticity.  

Beef-population Component:  

For SIMM Model, total beef-population includes beef production of beef cattle, dairy cattle and buffalo 
together. The calving rate 70-75%, mortality rate 5-10% and slaughter rate 10-27% (beef cattle), 10-15% 
(dairy cattle) and buffalo (15-20%), no importation of female breeding stock have been considered as the 
existing rates of beef and beef-population production situation in Malaysia. Three trade policies have 
been taken to reduce of beef importation.  

Malaysia Trade Policies of Beef-population: 

In this study, only female breeding stock is considered for importation. Three Trade policies have been 
taken to reduce beef importation in Malaysia. These are as follows:  

Trade Policy 1: ‘Annual’ importation of female breeding stock 

Trade Policy 2: ‘Annual but up to 5 years’ importation of female breeding stock and 

Trade Policy 3: ‘Annual but every 5 years gap’ importation of female breeding stock 
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Annual importation: 

I. 10000 heads/year of beef cattle female breeding stock, 5000 heads/year of dairy cattle and 500 
heads/year of buffalo at calving rate 76-80%, mortality rate 1-2% and slaughter rate 30-35%, 
20-25%, 25-30% for beef cattle, dairy cattle and  buffalo respectively. 

II. 10000 heads/year of beef cattle, 5000 heads/year of dairy cattle and 500 heads/year of buffalo at 
calving rate 76-80%, mortality rate 1-2% and slaughter rate 5-7%. 

Annual but up to 5 years: 

Importation of 10000 heads of beef cattle female breeding stock, 5000 heads/year of dairy cattle and 500 
heads/year of buffalo at calving rate 55-60%, mortality rate 5-10% and slaughter rate 15-20%. 

Annual but every 5 years gap: 

Importation of 10000 heads of beef cattle female breeding stock, 5000 heads/year of dairy cattle and 500 
heads/year of buffalo at calving rate 55-60%, mortality rate 5-10% and slaughter rate 15-20%. 

Annual Selling (AS) Method: 

For Annual Selling method, different number such as 20,000 beef cattle female breeding stock, 10,000 
dairy cattle and 1,000 buffalo have been considered to analyze the land utilization due to shortage of 
rearing land in Bangladesh. In the case of beef cattle, dairy cattle and buffalo, on average about 100 sft. 
room is considered for one adult and one calve. 

Results and Discussion 

The results and discussion of SIMM model and AS method are described here. 

SIMM model 

Without Trade Policy of beef-population 

Beef demand, production and import component under no Trade Policy of beef-population:  

The amount of beef import actually depends on the demand for beef. Table 1 show import at different 
calving rate, mortality rate and slaughter rate. Beef demand is in increasing trend. In 2015, beef demand 
is 232 thousand metric tonnes. Demand increases due to increasing human population and their income. 
To meet up the demand 232 thousand metric tonnes, needs  imported beef 201 thousand metric tonnes 
from abroad due to shortage of beef production at calving rate 70-75%, mortality rate 5-10% and 
slaughter rate 10-27%, 10-15%, 15-20% for beef cattle, dairy cattle and buffalo respectively. But 
Malaysian government has given emphasis on reduction of beef import. To reduce beef importation 
needs to increase the number of beef population for producing beef. In this situation, it is time consuming 
matter to increase beef-population. If it is possible to increase beef-population by importing female 
breeding stock of beef cattle, dairy cattle and buffalo from abroad, can able to reduce beef import and 
meet the demand of beef. 

Table 1. Beef performance (production, demand and import) in Malaysia, 2015 (thousand                
metric tonnes) 

Rate  Beef 
Import 

Beef 
Production 

Beef 
Demand  

Calving rate 70-75%, mortality rate 5-10% and slaughter rate 10-
27%, 10-15%, 15-20% for beef cattle, dairy cattle and buffalo 
respectively. 

201 31 232 

With Trade Policy of beef-population: 

Beef production and import Performance under different Trade Policy of beef-population:  

Table 2 shows production and import of beef under three Trade Policies of female breeding stock beef-
population importation at different calving rate, mortality rate and slaughter rate. 

Trade policy1: Annual importation of female breeding stock: 

I. Production of beef under importation of 10000 heads  beef cattle, 5000 heads of dairy cattle and 500 
heads of buffalo at calving rate 76-80%, mortality rate 1-2% and slaughter rate 30-35%, 20-25%, 25-
30% for beef cattle, dairy cattle and buffalo respectively is 57 thousand               metric tonnes and will 
be increased more in coming future. At the existing rate of calving 70-75%, mortality 5-10% and 
slaughter 10-27%, 10-15%, 15-20% for beef cattle, dairy cattle and buffalo respectively beef 
production is 31 thousand metric tons consequently beef import can be possible to reduce by 26 
thousand metric tonnes under Trade Policy 1.    
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II.  Production of beef under importation of 10000 heads  beef cattle, 5000 heads of dairy cattle and 500 
heads of buffalo at calving rate 76-80%, mortality rate 1-2% and slaughter rate 5-7% respectively is 
348 thousand metric tonnes. No needs to import. 

Trade Policy 2: Annual but up to 5 years importation of female breeding stock: 

Production of beef under importation of female breeding stock 10000 heads/year of beef cattle and 5000 
heads/year of dairy cattle and 500 heads/year of buffalo but up to 5 years at calving rate 55-60%, 
mortality rate 5-10% and slaughter rate 15-20%, is 28 thousand metric tonnes which is less than 31 
thousand metric tons at the existing rate of calving 70-75%, mortality 5-10% and slaughter 10-27%, 10-
15%, 15-20% for beef cattle, dairy cattle and buffalo respectively. Consequently beef import cannot be 
reduced by importing female breeding stock annually (heads/year) but up to 5 years under Trade Policy 
2.    

Trade Policy 3: Annual but every 5 years gap importation of female breeding stock: 

Production of beef under importation of female breeding stock 10000 heads/ year of beef cattle and 5000 
heads/year of dairy cattle and 500 heads/year of buffalo but every 5 years gap at calving rate 55-60%, 
mortality rate 5-10% and slaughter rate 15-20%, is 23 thousand metric tonnes which is less than 31 
thousand metric tonnes at the existing rate of calving 70-75%, mortality 5-10% and slaughter 10-27%, 
10-15%, 15-20% for beef cattle, dairy cattle and buffalo respectively. Consequently beef import cannot 
reduce by importing female breeding stock annually (heads/year) but every 5 years gap under Trade 
Policy 3.    

Table 2. Import of beef-population and beef (thousand metric tonnes) in Malaysia,  2015  

Trade policy Beef-population  
Female Breeding 

Stock import 
 (heads/year) 

Rate Beef 
import 

 Beef 
production 

Beef 
demand 

Trade Policy1: 
I. Annual  
 
 

Beef cattle: 10000   
Dairy cattle: 5000 
Buffalo :500 

 

Calving rate: 76-80%,  
Mortalityrate:1-2% 
Slaughter rate: 
 30-35% for beef cattle, 
 20-25% for dairy cattle       
 25-30% for buffalo  

175 
 

57 232 

Trade Policy1: 
II. Annual  
 
 

Beef cattle: 10000   
Dairy cattle: 5000 
Buffalo :500  

Calving rate: 76-80%,  
Mortalityrate:1-2%  
Slaughter rate:5-7%  for 
beef cattle, dairy cattle and 
buffalo 

- 348 232 

Trade Policy 2: 
Up to 5 years: 
 

Beef cattle: 10000   
Dairy cattle: 5000 
Buffalo :500  

Calving rate: 55-60%,  
Mortalityrate:5-10% 
Slaughter rate: 15-20% for 
beef cattle, dairy cattle and 
buffalo 

204 28 232 

Trade Policy 3: 
Every  5 years 
gap 

Beef cattle: 10000   
Dairy cattle: 5000 
Buffalo :500  

Calving rate: 55-60%,  
Mortalityrate:5-10% 
Slaughter rate: 15-20% for 
beef cattle, dairy cattle and 
buffalo 

209 23 232 

Effective Trade Policy:  

Trade Policy: 1.I, 2 and 3 shows that beef import increases in 2015. It may be due to lower rate of 
calving, import of FBS and higher rate of mortality and slaughter. Beef import under all Trade Policies is 
increased except for Trade Policy 1.II. That is why it considered as an effective Trade Policy for beef-
population importation in Malaysia. Bangladesh has a possibility to export beef- population. 

Annual Selling (AS) Method  

Table 3 discussed Group A: Beef-population distribution, Group B: Land utilization and Group C: 
Annual Selling Centre.  
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Group A: Beef-population distribution 

Table 3 shows the estimated female calves of beef cattle, dairy cattle and buffalo. Both monthly and 
annually beef-population distribution is shown in Table 3. At the end of the year, all female/male calves 
are going to be sold. 

Table 3:  Total beef-population distribution according to the number of female breeding stock (heads) 

Month 1000 Female   
Breeding Stock  

Buffalo 

10000 Female   
Breeding Stock  

Dairy cattle 

20000 Female   
Breeding Stock 

 Beef cattle 
 

Female  Male  Female  Male  Female  Male  
January 500 500 5000 5000 10000 10000 
February 500 500 5000 5000 10000 10000 
March 500 500 5000 5000 10000 10000 
April 500 500 5000 5000 10000 10000 
May 500 500 5000 5000 10000 10000 
June 500 500 5000 5000 10000 10000 
July 500 500 5000 5000 10000 10000 
August 500 500 5000 5000 10000 10000 
September 500 500 5000 5000 10000 10000 
October 500 500 5000 5000 10000 10000 
November 500 500 5000 5000 10000 10000 
December 500 500 5000 5000 10000 10000 

Calves production considered 50%-50% female and male ratio. In case of 1,000 invested female buffalo, 
the birth is expected to 500 heads for female calves and 500 heads for male calves in December. If invest 
10,000 female dairy cattle, the birth is expected to 5,000 heads for female calves and 5,000 heads for 
male calves in December. If invest 20,000 female beef cattle, the birth is expected to 10,000 heads for 
female calves and 10,000 heads for male calves in December. Results indicate the total increasing 
number of all beef-population depends on the increasing number of invested female breeding stock.  

Group B: Land utilization: 

In case of 1,000 invested female buffalo than 1,000,00 sft. of land is required for buffalo rearing. In case 
of 10,000 invested female dairy cattle than 10,000,00 sft. of land is required for dairy cattle rearing. In 
case of 20,000 invested female beef cattle than 20,000,00 sft. of land is required for beef cattle rearing. 
Results indicate the total increasing land remain the same from the beginning to end of farming. No 
change in farming land size. Production of beef-population using Annual Selling (AS) Method can be a 
useful solution for utilizing minimum land for beef-population distribution.  

Group-C: Annual Selling Center 

At the end of the year, calves of beef-population distribution can be sold to businessmen, market, 
commercial farms, slaughter-house and exporters. Dairy cattle mainly rear up for milk production and 
beef cattle mainly slaughtered for beef consumption and export-import. Buffalo also rear up for beef, 
milk production. The rest of female calves of beef-population (buffalo, dairy and beef cattle) can sale to 
exporters. It also can be sold to exporters for exporting to Malaysia according to their requirement. 
Though it is less expensive and easier for exporting female calves instead of female breeding stock from 
Bangladesh to Malaysia but in this situation Malaysia still have to import beef from abroad. Because 
female calves needs more time to produce beef compare to adult female breeding stock. Besides 
importing female calves, beef importation can be reduced may be in the next future in Malaysia. After 
properly distributed of beef-population annually 10000, 5000 and 500 heads of beef, dairy and buffalo 
female calves can sale at the end of year instead of 10000 beef, cattle, 5000 dairy cattle and 500 buffalo 
heads female breeding stock for exporting to Malaysia. On the other hand, Bangladesh can earn more 
foreign exchange by exporting both female calves and beef to Malaysia. Also, more milk and skin can 
produce from existing number of cattle and buffalo in Bangladesh. 

Conclusion 

Bangladesh needs to export the required number of female calves to maintain proper distribution of beef-
population from small size of rearing land. The Government of Malaysia can reduce/stop the importation 
of beef from abroad by producing more local beef by rearing beef-population at lower mortality, 
slaughter rate and higher calving rate through importing female calves. So, the exportation of female 
calves can reduce the pressure on rearing land in Bangladesh and also can reduce government investment 
cost for importation in Malaysia. So “Female Calves Exportation” can be treated as a distribution 
technology of beef-population. More research is needed to find out efficient and effective distribution 
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technology by considering animal/livestock with poultry/birds for proper distribution of animal-
population in small rearing land.  
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