Chapter 1: Introduction

Biosecurity is a practice designed to prevent the spread of diseases from one farm to another. It can be defined as the exclusion, eradication and effective management of risks posed by pests and diseases to the economy, environment and human health (Biosecurity Council., 2003). It is the cheapest, most effective means of disease control available. No disease prevention program will work without it.
It is accomplished by maintaining the facility in such a way that there is minimal traffic of biological organisms (virus, bacteria, rodents, etc.) across its border. Risk management of biological hazards such as pests, pathogens and diseases can be broadly divided into actions which: i) take place before the biological hazard has materialised (preventive measures); ii) take place during an outbreak (eradication or control); and iii) aim at reducing the consequences in the presence of the hazard (control or adaptation).
However, biosecurity is a weakest link public good, where the total amount of protection approximately equals the level of the weakest provider (Burnett., 2005 and Perrings et al., 2002). The EU has formulated the new Common Animal Health Policy 2013, with the slogan “prevention is better than cure” (European Communities official publication., 2007). This promotes a shift in policy from eradication to prevention.
It matters little that everyone else in the production chain undertakes high biosecurity, if one of the key agents (’the weakest link’) does little to prevent the entry of diseases. Hence, incentives for high biosecurity in production systems should be built into appropriate policies. Although a few studies have assessed preventive actions against alternative strategies (Heikkilä., 2011), the farm-level costs of preventive biosecurity have rarely been assessed.
There is no study take place in our country to measure the expenses of farm biosecurity. A good biosecurity status requires investments in prevention. In order to assess the efficiency of biosecurity as a whole, we also need to 
account for the costs which ensue at those times when there are no disease outbreaks. However, the farm-level expenses of preventive biosecurity measures have generally not been calculated.
A number of recent studies have identified key on-farm biosecurity measures in the production of beef (Brandt et al., 2008), pork (Casal et al., 2007 and Ribbens et al., 2008) and poultry (East., 2007 and Garber  et al., 2007). There have also been studies assessing the benefits of preventive actions in general (Finnoff et al., 2007), as well as studies on farm-level economics related to optimal control of animal diseases (Chi et al., 2002 and Hennessy., 2007).
The farm-level expenses are important for at least four reasons. First, many management practices are in place even in the absence of an outbreak, but an outbreak may increase these expense. Costly preventive actions may reduce the resources required and the costs of eradication in the event of a disease outbreak, although this impact has rarely been studied. Second, farm-level biosecurity provides the foundation for biosecurity in the entire production chain. This is particularly important in a system such as the EU, where the production strategy is based on biosecurity and safety in the entire production chain. Third, the farm-level costs in part determine the incentives which producers have in providing biosecurity, which is to a large extent a weakest (or weaker) link public good (Perrings et al., 2002). Identifying these costs can help in designing incentive schemes for better biosecurity. Finally, the EU is currently looking into several cost-sharing schemes related to animal diseases (European Commission., 2006).
As no study has been done regarding expenses of biosecurity in poultry farm, I contribute towards filling the information gap regarding the current expenses of biosecurity at farm level by examining the expenses incurred by preventive biosecurity for Finnish poultry farms.
The aims of the study are:
1) To estimate the total level of monetary and labour costs of preventive biosecurity in poultry farms.
2) To identify the largest and smallest cost components within the farms.





Chapter 2: Materials and Methods

The condition regarding poultry diseases in general is relatively good in Bangladesh compared to many other countries in worldwide (Heikkilä et al., 2008 and Evira., 2010). All parts of the food chain, including feed, the animal and food industry as well as the government, are rationally committed to the policy of preventive biosecurity. The prevalence of Salmonella in Finish poultry is normally below 1% and as for other poultry diseases, in 2015 there were a lot of cases of Newcastle disease, Gumboro and few cases of avian influenza or infectious bronchitis diseases have found (Evira., 2010). The overall mortality rates in broiler production are also low.
This study was completed in some villages (Kelishahar, Haidgaon and Kochuai) of patiya upazilla and involved interviews with 20 broiler poultry farms. All the producers participated in the study voluntarily. They were selected with the assistance of veterinarians and some local people who provided the contact details as well as gave assistance in influencing the producers to participate. They give different information regarding the details of production, including some aspects of biosecurity.
The data were collected through a survey of the farms and concerned the 2015 production year. The questionnaire was designed with the extensive help and consultation of experts in poultry production, and it dealt with different types of actions related to biosecurity at the farm level. Only actions primarily taken for disease management purposes were included in the questionnaire. The questions were divided into 19 categories.
The questions were asked to the producers roughly through visiting of the farm. Personal interviews were required in order to present the complex issues logically to the producers, as well as to avoid double counting of different types of costs (Babbie., 1992). The interview was semi-structured and all the producers answered the same set of questions, but their answers were not restricted in any way. Further questions were asked to check the consistency of the answers. For instance, if the producer indicated a certain component costing 100 taka per month, it was mentioned that this would mean an annual cost of 1,200 taka, and the producer was asked whether this was correct.
The biosecurity costs were calculated for each of the categories using Microsoft Excel (Microsoft Corporation, Redmond). The costs were divided into direct monetary costs and costs in terms of labour. These were also transformed into costs per bird per year, where the annual number of birds produced was used.
A summary of data was given in table 1:
		                    Broiler producer

	
	Birds/year
	Density(sq.ft)
	Birds/Batch
	Batch/year

	Mean
	13800
	1
	1725
	8

	Minimum
	6400
	1
	800
	8

	Maximum
	24000
	1
	3000
	8



The variation in the total cost per bird was assumed to depend on the size of the production unit measured in terms of the number of birds produced annually. The labour cost also calculated in this study that cost was given monthly.
The data for this study were collected by semi-structured interviews, which were all carried out by the same person in order to ensure inter-farm comparability. I believe that personal interviews, despite being time-consuming, are the best way to gather relatively complex data on disease prevention in a comparable way. A written questionnaire could result in more responses and thus more data to test, but the quality of the data would suffer, hence resulting in problems with statistical testing. As a result of this type of data acquisition, the amount of data collected cannot be extremely large. However, our dataset covers about 20 broiler producers. I also believe that the quality of the data more than compensates for the modest quantity
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Chapter 3: RESULTS

Table 2: The expenses of biosecurity per bird per batch in broiler farm were given below:
	No. of 
Farm
	Flock
Size
	 A
Tk
	    B
 Tk
	   C
Tk
	  D
Tk
	E
Tk
	F
Tk
	G
Tk
	H
Tk
	I
Tk
	J
Tk
	K
Tk
	Total
Cost
Tk

	1
	1800
	0
	16.67
	0.16
	0.13
	0.31
	2.78
	0.22
	0.44
	1.38
	0
	4.22
	26.31

	2
	1400
	0.09
	18.14
	0.14
	0.36
	0.28
	2.85
	0.28
	0.35
	1.43
	0
	3.57
	27.5

	3
	800
	0
	21.12
	0.25
	0.625
	0.25
	3.125
	0.5
	0.375
	1.5
	0
	5.62
	33.36

	4
	3000
	0
	16.33
	0.33
	0
	0.5
	2.33
	0.13
	0.33
	0.5
	0.16
	3.33
	23.94

	5
	2000
	0
	16
	0.15
	0.125
	0.275
	3
	0.2
	0.4
	1
	0
	3.75
	24.9

	6
	1400
	0
	16
	0.14
	0.4
	0.28
	2.8
	0.3
	0.36
	1.45
	0
	3.6
	25.33

	7
	900
	0
	16.67
	0.22
	0
	0.22
	2.22
	0.44
	0.33
	1.11
	0
	3.33
	24.54

	8
	2500
	0
	16
	0.4
	0.2
	0.6
	2.8
	0.16
	0.32
	0.4
	0.2
	3.2
	24.28

	9
	1200
	0.1
	20
	0.16
	0.25
	0.33
	1.67
	0.42
	0.42
	1.67
	0.33
	2.5
	27.82

	10
	1500
	0
	19
	0.13
	0.35
	0.3
	2.9
	0.28
	0.35
	1.43
	0
	3.57
	28.31

	11
	3000
	0
	16
	0.33
	0
	0.52
	2.35
	0.13
	0.33
	0.5
	0.16
	3.35
	23.67

	12
	1800
	0.1
	16
	0.14
	.12
	.265
	2.9
	0.2
	0.4
	1
	0
	3.73
	24.85

	13
	900
	0
	15.6
	0.21
	0
	0.20
	2
	0.44
	0.33
	1.11
	0
	3.34
	23.23

	14
	2300
	0.1
	16.2
	0.3
	0.2
	0.6
	2.7
	0.15
	0.32
	0.4
	0.2
	3.1
	24.28

	15
	1500
	0
	18
	0.13
	0.35
	0.31
	2.9
	0.28
	0.35
	1.43
	0
	3.6
	27.35

	16
	1000
	0
	16.67
	0.22
	0
	0.22
	2.22
	0.44
	0.33
	1.11
	0
	3.33
	24.54

	17
	1500
	0
	16
	0.14
	0.4
	0.28
	2.8
	0.3
	0.36
	1.45
	0
	3.6
	25.33

	18
	2800
	0
	16.33
	0.33
	0
	0.5
	2.33
	0.13
	0.33
	0.5
	0.16
	3.33
	23.94

	19
	1200
	0.1
	19
	0.16
	0.3
	0.33
	1.67
	0.42
	0.42
	1.67
	0.33
	2.5
	26.9

	20
	1500
	0
	16
	0.14
	0.4
	0.28
	2.8
	0.3
	0.36
	1.45
	0
	3.6
	25.33

		                                                                                                                           Average cost= 25.28
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Where, A= Biosecurity plan, B=Preventive medication, C=Pest control, D=Equipment, E=Additional cleaning, F=Construction plan and invest, G=Health monitoring program, H=Operational hygiene, I=Time period to keep premises empty, J=Production monitoring, K=Control and inspection, Tk=Taka.

The average total cost of preventive biosecurity for the broiler producers in our sample population was 25.28 taka per bird (90% confidence interval 23.23-33.36 taka per bird). For broiler producers, the direct monetary cost was on average 21.77 taka per bird (86% of costs) and the labour cost 3.5 taka per bird (14%). On a per bird per rearing day basis, the corresponding figures were 0.84 taka (30 days rearing) for broiler producers. Time period for keeping the production premises empty was also included in the results, as there were cases where the production premises had been kept empty for a prolonged period of time for disease management purposes. The costs per bird in relation with keep premises empty were 1.25 taka (4.97%). The figure illustrates that only a few categories produce the majority of the expenses. The main constituent of the costs was preventive medication, which includes vaccines, the use of coccidiostats in broiler feed as a preventive measure to control coccidiosis and the use of prophylaxis antibiotics etc. for the prevention of diseases. The two other larger components were additional cleaning and construction plan and invest. The smallest cost components for the broiler producers included the biosecurity plan, operational hygiene and health monitoring programme, equipment cost which can hardly be affected by the producer. Pest control education and production monitoring had a small share of total expenses for the broiler producers.


Table 3: The costs per bird for preventive biosecurity measures in Finnish poultry were given below:
		    Cost per bird (taka)

	Broiler producer
	mean
	median
	maximum
	minimum

	
	25.28
	25.33
	33.36
	23.23



Prevention biosecurity is the main expenses of biosecurity whereas labour expenses contribute second largest cost in biosecurity.

Where, A= Biosecurity plan, B=Preventive medication, C=Pest control, D=Equipment, E=Additional cleaning, F=Construction plan and invest, G=Health monitoring program, H=Operational hygiene, I=Time period to keep premises empty, J=Production monitoring, K=Control and inspection, Tk=Taka.


Chapter 4: Discussion

This study represents one of the first attempts to determine the total farm-level costs of biosecurity during a disease-free period. Our results indicate that the average cost of biosecurity is some 25.28 taka per bird for broiler producers (0.84 taka per bird per rearing day). For a batch of 3000 broilers, the total cost would be 71820 taka. 
Table 4: The average cost of biosecurity in each category of broiler producers per bird was given below:
	Category
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	
Tk/bird
	0.02
	17.08
	0.209
	0.21
	0.34
	2.56
	0.28
	0.36
	1.12
	0.07
	3.51

	% of cost
	0.09
	67.46
	0.82
	0.82
	1.34
	10.1
	1.12
	1.42
	4.42
	0.3
	13.82



The results also indicate that the work time devoted to biosecurity represents some 4.97% of the total expenses on broiler farms biosecurity. The results are also qualitatively in line with those of studies undertaken on cows and pigs in the United States, where in all cases it was found that the cost of medication and biologics were the primary constituents of the disease prevention costs (Sischo et al., 1986-87, Miller and Dorn., 1990).



            Fig 4.2: The percentage of cost of biosecurity in each category per bird 

Where, A= Biosecurity plan, B=Preventive medication, C=Pest control, D=Equipment, E=Additional cleaning, F=Construction plan and invest, G=Health monitoring program, H=Operational hygiene, I=Time period to keep premises empty, J=Production monitoring, K=Control and inspection, Tk=Taka.

The result also indicated that higher the number of birds, the lower the cost per bird. In other words, larger units incur lower expenses of preventive biosecurity per bird. Besides, higher percentages of cost were found in case of preventive medication, control and inspection, construction plan and invest 67.46%, 13.82% and 10.1% respectively.
The rest of other categories contributed very little percentage of total cost, where time period to keep premises empty contributed 4.42% of total cost.
In the dataset, bird density varied from 1 to 2 birds per ft2. If the bird density on the costs was examined, it was found that bird density was positively related to the labour costs of biosecurity. This suggests that when the bird density is higher, greater labour resources need to be invested in their health and welfare and hence disease prevention. This may due to for instance, to the fact that the potential disease pressure is higher when the bird density is high.
In the analysis the preventive medication cost was found highest because the producers use too many medicines for the prevention of diseases.

.





Conclusion

After completing the study, we got an idea of how the costs are currently distributed. I investigated the costs paid by the producers for preventive biosecurity, determined the largest cost components. My results indicate that the average cost of biosecurity is some 25.28 taka per bird for broiler producers. For broiler producers the main constituents of the costs were preventive medication, control and inspection and construction plan and invest where preventive medication cost is the highest cost in comparison to other expenses in biosecurity.  I also found that, the higher the number of birds, the lower the expenses of biosecurity per bird. This impact is primarily due to decreasing labour costs rather than direct monetary costs.













Limitations

Although the main objective in the current study was to examine the expenses of preventive biosecurity at the level of poultry production farms, we also had some methodological issues in mind. In the future, the current methodology and the questionnaire could be applied: 1) to investigate the costs at other points in the poultry production chain as well as to determine how much the chain as a whole is investing in biosecurity and 2) to explore the costs for different types of animal production chain. However, for application in other countries, some modifications need to be made. Poultry production legislation and practices vary country to country, and national regulations may differ. Hence, the questionnaire used in this study may require some revision to be applicable elsewhere.
The average size of the farms in the sample is somewhat smaller than the average size of all broiler farms in Bangladesh. If the farm size increases the cost of biosecurity will be decreased.
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QUESTIONNAIRE
Measuring the Expenses of Biosecurity

1.  Name of the farm	: …………………………………………………………..
2.  Owner’s name	: ………………………………………………………..
3. Education		: ………………………………………………………….
4. Address		: ………………………………………………………….
5. Contact no.		:……………………………………………………………
6. Types of farm	:    Broiler/ Layer/ Breeder
7. Flock size		: …………………………………………………………
8. Biosecurity condition of the farm:  Excellent/ Good/ Fair
9. Cost of biosecurity plan (advisor fee for designing)		: ….…….……..BDT
10. Cost of preventive medication (vaccination, coccidiostate, probiotic, etc.......BDT
11. Cost of pest control (pesticides, Trap)			:…………….....BDT
12. Cost of equipments (vaccine gun, clothing, shoe)		: ………………BDT
13. Cost of additional cleaning (gassing, fumigation)		: ………………BDT
14. Cost of construction plan and invest				: ………………BDT
15. Cost of health monitoring program				: ………………BDT
16. Cost of operational hygiene					: ………………BDT
17. Cost of time period to keep premises empty			: ………………BDT
18. Cost of production monitoring (sick birds, lab cost, diseases): ……………...BDT
19. Cost of control and inspection (Labour cost)	     	   	  : ……………..BDT



                                                                                      
                                                                                  ________________________      
Signature of Information collector
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