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COSTS OF ADDITIONAL STRAW USE TO REDUCE AMMONIA EMISSIONS

1 
Introduction
The following report was designed to provide financial information relating to the cost attributed to increasing straw usage for the finishing of pigs and the housing of both dairy and beef cattle.  The financial implication from increasing straw usage for bedding purposes by 50% and 100% have been calculated.  The report looks at the additional cost occurred from carrying out such practices.  The report is based upon farmers already operating a straw-based bedding system for both pigs and cattle and is not intended to be seen as a comparison of a straw based system against slats or other non straw-based systems.

2 
Methodology
The project used the following methodology.  Information regarding the straw usage for both the pigs and the cattle was provided by Mr Jim Webb from ADAS.  This information included the control amounts of straw for the pigs (4 kg per pig per week) and the control amount for the cows (3 kg per cow per day).  Information relating to the pig industry was obtained from the Meat and Livestock Commission’s 2002 pig production hand book.  This provided information on average numbers of pigs reared per sow per year, and average length of time finishing pigs were housed.  The book was also used to provide a standard gross margin for pig production.  Dairy information such as days housed and standard gross margin was obtained from the agricultural budgeting and costing book 56th edition and ADAS’s business information unit.  HSBC/ADAS Spotlight figures were used to provide unit costs of production for the dairy industry. 

Information was obtained relating to the amount of muck produced per pig and per cow a day from Defra’s code of good agricultural practice for the protection of water.  To help calculate the cost of disposing of the manure the computer program Spreader Economic Assessment and Decision Support (SPREADS) was used, developed by Mr Ken Smith from ADAS.  The price of the straw was taken from contacting straw merchants and obtaining an average of the different prices.  Prices were quoted for delivery three times a year.

Having obtained all the information, figures were prepared based upon typical sized herds for both pigs and dairy cows, 100 animals was seen as an average herd size for both.  It was important to calculate the figures at a herd level first as it helped relate to actual farming systems.  It was even more important when calculating the quantities of total manure produced in particular when using the different amounts of straw.  This provides accurate costs for disposing of the additional manure.  Once the costs had been prepared at a herd level this was then divided down to the individual animal. 

3 
Pig Production
3.1 
Introduction

Pig production within the UK is based upon many different finishing systems.  For the purpose of this report a number of assumptions and details have been made and it is upon these assumptions that following information has been obtained.

3.2 
Assumptions

The pigs have been weaned and arrive in the finishing shed at an average weight of 40 kg live weight.

The shed would be split into pens, with an average area of 2.1 m.  Each pen would house 10 pigs.

The pens have a concrete feed area at the front that would be scraped clean every day.  At the back of the pen would be the lying area.

The pigs will remain in the building for an average of 13 weeks; this would take the pigs to a slaughter weight of 100 kg live weight (76 kg dead weight).

For this project, it has been assumed barley straw would be used, as wheat straw can lead to some skin irritations.

While every farm is different, the cost of the straw has been estimated at £36 tonne delivered in.  Some farms may well be in a position where they have access to their own straw but there is an opportunity cost to sell the straw and cost occurred through baling and carting the straw.  Storage is another area where some farms will have ample storage facilities and others will have to purchase straw through the course of the year.  For this reason the assumptions has been made that the average price for barley straw is £36 tonne or £0.036 per kg.

The way the pigs are bedded down will vary from farm to farm. Some will carry out this task manually and take a larger proportion of the person’s time, than a mechanised system such as using straw choppers or dropping a bale into the pen for the pigs to break up.  This also raises the question of the different size of bales that each farm will be using.  The various sizes will require different machines for handling.  These factors are important, as an increase in straw usage will result in more time being used bedding the pigs and unloading the lorries when the straw arrives.  However due to the main variations these costs have been ignored.

An increase in straw usage will result in an increase in manure within the buildings.  It has been estimated that the pens will not need emptying until the pigs have gone, although due to the quantities being used this may not be the case.  However, there will be an increase in muck produced which will have to be utilised. This will result in additional costs being occurred by the farmer.  This additional cost has been calculated.

The additional muck will have a nutrient value which will reduce the farmers fertiliser usage if used correctly.  This will only be possible providing the farmer has sufficient land to spread the muck on and that the additional muck does not result in the farmers exceeding any restriction that could be in place to comply with the requirements of nitrate vulnerable zones.  While some extra N will be supplied by the extra straw, the additional straw will have a diluting effect on the nutrient content of the muck.  This will allow additional tonnes per hectare to be applied. Again due to these variants, the nutrient value has not been included because to some, it will be a benefit to other additional costs.

3.3 
Typical finishing pig gross margin

In order to establish what the cost implication of the additional straw would have on the unit cost of production, a standard gross margin has been prepared excluding bedding costs.

Table 1 Finishing pig gross margin
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kg liveweight

kg deadweight

pence/kg LW

pence/kg D W

price £

Pig

100

76

0.99

75.24

Less purchased weaner 

35

0.95

33.25

Mortality at 3%

1.00

OUTPUT

40.99

pence per kg

amount fed kg

Concentrates Rearer

15.5

30

0.061

4.65

Grower/ Finisher

13.5

167

0.297

22.55

Vet and Med

0.008

0.6

Power & Water

0.017

1.3

Bedding

0.000

0.00

Variable sundries

0.011

0.8

VARIABLE COSTS

0.393

29.895

Gross Margin

0.146

11.10


Table 1 is an average gross margin for finished pig production. Due to the volatility of the pig industry, the price received can vary. Not only does price per kg received vary but also cost of concentrates fluctuates and many pig farmers operate different finishing systems. Excluding bedding costs the average gross margin per pig is £11.10 or 0.146 pence per kg dead weight.  The gross margin is not the level of profit.  Fixed costs would have to be deducted from the gross margin.  MLC Pig Production 2003 book provide average fixed costs for an indoor breeding herd selling pigs at more than 85 kg liveweight, fixed costs are £19.44 per pig sold.  This results in the pigs making a loss.  

3.4 
Bedding costs

This project looks at the change of costs when using different quantities of bedding.  For the purpose of this project, 4kg straw per pig per week is the control.  However this amount seemed very high in commercial practice. The cost of the different straw usage is set out below:

Table 2 Bedding costs for different straw amounts
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Cost £ per week straw

0.072

0.144

0.216

0.288

Number of weeks housed

13

13

13

13

Cost for total weeks housed £/per pig

0.936

1.872

2.808

3.744

Dead weight kg sold

76

76

76

76


Using 4 kg straw per week as the control, results in total bedding costs of £1.87 per pig or 0.025 p/kg.  Increasing the straw usage by 100%, increases the bedding costs also by 100%, resulting in bedding costs of £3.74 per pig.

3.5 
Manure Handling costs

The increase in straw usage will produce additional manure throughout the course of the year.  To some farms, this will prove to be beneficial and will be used and incorporated in field operations.  To some farmers, the additional manure will be a problem as they do not have sufficient or adequate storage space or even sufficient land to spread it on.  Whatever the position of the manure, it will have to be cleaned out of the shed.  This cost has been calculated below with the help of the SPREADS computer program.  To provide accurate results, the calculations were based upon a 100 sow herd producing 21 marketable pigs per year.  The machinery and the labour required were calculated using hire costs.  This was because many farms have different staffing levels and different types and sizes of machinery. The calculations used to establish the cost of disposing of the manure are set out below:

Table 3 Total amount of muck produced from finishing pigs only

	Sows in herd
	100

	Pigs reared per sow per year
	21

	Total pigs per year
	2100

	Days inside
	90

	Total days
	189000

	Muck produced kg/pig per day
	2.1

	Muck kg per year
	396900

	Tonnes per year
	397


Based on a 100 sow herd, the total fresh manure produced per year would be 396.9 tonnes.  This figure was added on to the different amounts of straw used per year. This then gave a total tonnage of manure that needed emptying out of the buildings per year.  This tonnage was then put into the spreads program, to calculate the cost of disposing of the manure.  Table 4 below sets out the costs:

Table 4 Costs attributed to manure removal
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Straw used tonnes per year

54

108

162

216

Excreta produced tonnes per year

396.9

396.9

396.9

396.9

Total manure produced per year tonnes

450.9

504.9

558.9

612.9

Total cost per year £ (calculated by spreads)

1,175

1,310

1,445

1,580


Having calculated the cost of emptying the buildings, this figure had to be converted back per pig. This was done by dividing the cost of the manure by the numbers of pigs sold (2,100).  Having carried out these calculations the following table was produced; showing the effect the different amounts of straw had on the pig gross margin and margin per kg.

3.6 
Effect on gross margin

Table 5 shows the effect the different amounts of straw and associated costs will have on a pigs gross margin.

Table 5 Gross margin including various amounts of bedding.
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Gross margin per pig

11.1

11.1

11.1

11.1

Bedding costs £/pig

0.936

1.872

2.808

3.744

Cost for manure removal £/pig

0.56

0.62

0.69

0.75

Total additional costs

1.50

2.50

3.50

4.50

Gross margin including straw costs etc £/pig

9.60

8.60

7.60

6.60

Difference from control £/pig

1.00

0.00

-1.00

-2.00


The effect on gross margin is that the system that uses 50% less straw than the control, has improved the gross margin by £1 per pig.  For the system using 100% more than the control, the gross margin was reduced by £2.00 per pig.  Table 6 shows how these costs effect the cost of production when broken down to pence per kg dead weight.
Table 6 The additional costs at pence per kg dead weight
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Margin pence/kg

0.15

0.15

0.15

0.15

Bedding costs pence/kg

0.012

0.025

0.037

0.049

Cost of muck removal pence/kg

0.007

0.008

0.009

0.010

Total cost of straw and muck pence/kg

0.020

0.033

0.046

0.059

Gross margin pence/kg

0.13

0.11

0.10

0.09

Difference from control pence/kg

0.01

0.00

-0.01

-0.03


Table 6 shows the effect the different straw usage has on margin p/kg.  The figures were rounded up or down to give the following results.  For the system using 50% less straw than the control, an increase of 1 p/kg was achieved. While the system using 100% more straw, saw its margin being reduced by 3 p/kg.

3.7 
Conclusion 

The cost of the additional straw would have a very large impact on the viability of a finishing pig enterprise.  In today’s economic climate, pig farmers are looking to save costs wherever possible.  Increasing the straw usage would not be economically viable.  With a control gross margin of £8.60 per pig sold, the margins to breakeven point are very tight.  The increase in additional straw usage reduces this figure down to just £6.60.  As stated at the start, many assumptions have been made in order to obtain some financial understanding of the effect the additional straw would have on business profitability.  Regardless of the resources each business has, an increase in straw usage would reduce the profitability of the enterprise.  On average this reduction amounts to £2 per pig sold when increasing straw usage from 4 kg per week up to 8 kg per week.  The control gross margin of £8.60 per pig will have to cover all the fixed costs such as labour costs, heat and light, machinery and property depreciation and reinvestment plus any rent or bank interest but also to ensure the farmer can withdraw a reasonable wage. As described earlier fixed costs are in the region of £19.44 per pig.  This is why the pig industry has continued to decline in the past five years. 

4.
Dairy Cows
4.1 
Introduction
The project requested that the costs associated with increased straw usage by dairy cattle also be calculated.  This was based upon cows already being housed on a straw yard system.  The same principles were applied to the dairy cows that were applied to calculate the costs with the pigs.  Some of the same assumptions also applied.

4.2 
Assumptions

The cows are in full lactation and are housed for 200 days.

The cows would have a concrete feed passage which would be cleaned out every day.

Barley straw has been used, due to it being more absorbent than wheat or oat straw and so is preferred by dairy farmers.

The cost of the barley straw has been estimated at £36 per tonne delivered in.  While some farms will have their own source of straw, there is an opportunity cost to take into account and the additional cost associated with baling and carting the straw.  Due to the quantities involved, storage has not been included, as some farms will have adequate storage space for the whole winter period.  While others will purchase the straw as and when they need it.  For this reason the assumption has been made that the average price of is £36 per tonne or £0.036 per kg.

Each farm will have a different system for handling and using the straw, this will depend upon the size of straw bale i.e. round, small, or large hesston bales.  The type of bale will alter the way the straw is handled and used within the shed.  Some farms will use mechanical straw choppers to bed the cows other will carry the task out by hand. For this reason, no additional costs have been calculated for the time spent handling and spreading the straw.

The increase in straw usage will result in more manure being produced.  This will undoubtedly require the sheds to be emptied more frequently.  Normal practice for a dairy farm would be every 4-6 weeks before heat or bacteria build up occurred.  Even though the additional straw will require the sheds being emptied more often, the calculation used for muck disposal has been carried out on the total amount of manure produced per year.

As with the pigs, the increase in manure could be seen as additional fertiliser but as the straw will dilute the nitrogen value of the manure, no savings in fertiliser usage have been taken into consideration.

4.3 
Dairy gross margin

In order to establish what the cost implication of the additional straw would have on the unit cost of production, a standard gross margin has been prepared excluding bedding costs. This is shown in table 7.

Table 7 Dairy gross margin
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0.18
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Calf value allowing for losses

55

Less replacement costs
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OUTPUT

1130

kg/litre

tonnes

£per tonne

Concentrates

0.33

2.211

118

260.90

Bulk feed purchased

15

Vet & Med

38

A.I

23

Bedding

0

Variable sundries

38

Forage costs

81

VARIABLE COSTS

455.90

GROSS MARGIN

674.10


Table 7 shows a typical gross margin for a dairy cow excluding bedding costs.  A cows yield can be variable upon different farming systems as can the amount of concentrates fed.  The average gross margin per cow has been calculated at £674.10.  Fixed costs  have to be taken off before a profit level can be identified.  ADAS Touchstone data shows that for a 100 cow herd average fixed costs are in the region of £674 per cow.  This leaves dairy farmers at a break-even point.

4.4 
Bedding costs

The project looks at the change in costs when additional bedding is used.  For the purpose of this project, 3kg straw per day per cow is the control.  Table 8 below shows the costs when the straw usage is increase by 25%, 50% and 100%:

Table 8 costs per cow of different amounts of straw
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Table 8 shows that using the control of 3 kg straw per cow per day, the straw costs are £21.60 per cow.  If you increase the straw usage by 100%, the cost increase by 100% up to £43.20 per cow.

4.5 
Manure handling costs

The increase in straw usage will result in an increase in manure.  Using the spreads program, the cost associated with this additional volume has been calculated.  To help provide realistic figures for tonnage’s produced and cost involved in spreading the manure, the calculations were based upon a 100 cow dairy herd.

Based upon a 100 cow dairy herd, the fresh excreta produced by the cows would be 800 tonnes per year.  This tonnage was then added on to the total straw usage per year to give a total amount of manure produced per year.  These figures were then submitted into spreads to give the following results.

Table 9 Costs associated with additional manure produced
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Muck produced per year tonnes

800
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Total manure produced per year tonnes
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Table 9 showed that the increase in straw usage by 100% would increase disposal cost by £155 for a 100 cow herd.  Having carried out these calculations, the overall effect that the straw usage would have on the dairy cow gross margin was calculated.

4.6
Effect on gross margin

Table 10 shows the effect of the additional straw usage and associated costs have on the dairy gross margin when they are included.

Table 10 Dairy gross margin with straw and associated costs
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Dairy gross margin excluding bedding

674.10

674.10

674.10
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Dairy bedding costs £ per cow

21.6

28.8

36

43.2

Cost for manure removal £ per cow

22.15
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Total cost of straw and manure £ per cow

43.75
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66.9
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607.20

Difference from control £ per cow

0
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-23.15


The effect on gross margin is that the control using 3 kg of straw per day reduces the gross margin by £43.75, this leaves the control gross margin at £630.35.  Increasing the straw usage by 100% increased cost by a further £23.15 per cow.  This resulted in the dairy gross margin being £607.20. 

4.6 
Conclusion

The additional straw usage will reduce the dairy gross margin by £23.15, compared to the control.  While this may not appear to be a substantial amount for a 100-cow herd, this would amount to £2,300 per year.  The dairy industry is currently looking to reduce costs.  The latest HSBC/ADAS spotlight figures showed that the average producer was able to breakeven.  The increase in bedding costs would be enough to turn the breakeven point into a loss.  A gross margin of £607.20 appear insufficient to cover the fixed costs and overheads when in recent years 40% of the industry have failed to do so.  This is supported by the ADAS data showing typical fixed cost being around £674 per cow.

5
Conclusion From Report
Out of the two industries the additional straw usage would effect the costs of production for the pig producers more so than the dairy producers.  The main reason being that the margins between profit and loss are very tight for pig producers an increase in feed costs can often be enough to tip the balance the wrong way.  The pig industry has for a long time carefully monitored costs and is still looking to reduce costs further.  Many pig farmers operate on a minimum straw usage system and with quantities as high as 8 kg week being considered many would deem the cost extravagant.

The dairy industry has under gone a lot of reform in recent years the main driving force being the reduction in milk price.  Producers are now starting to look closely at their costs of production.  While the additional straw usage would increase cost there would be a hygiene benefit from increasing straw amounts providing the sheds were emptied more regularly.  For this reason some dairy farmers may be willing to increase straw usage.  However if milk price reduces further and dairy farmers continue to review costs bedding and alternative sources of bedding will be considered and minimum amounts with out having a negative impact on hygiene will also be considered.

Out of the two livestock industries, the additional use of straw is more likely to be taken up by dairy farmers rather than pig producers, as the margins for the pig producers are a lot tighter than for the dairy farmers.


































