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Abstract 

The structure of the hog industry in Manitoba is changinç. Small independent 

family f m s  are being replaced by modem m e g a f m s  which are often integrated with 

feed companies. Investment capital is needed so hog f m e r s  can increase the size of 

thrir operations and remain cornpetitive in the world market. Commercial banks will 

lend up to 60% debt on new hog production facilities. Producer groups typically have 

25% of the equity capital needed for expansion. with the remaininç 15% equity capital 

needed will be raised by attracting venture capital to invest in hog operations. 

The purpose of this thesis is to identifi the most attractive size. type. and business 

structure of hog operation to make it attractive for venture capitalists to invest the 15% 

equity capital needed for expansion. Representative 600 and 1200 sow farrow to wean 

opcrations. as well as 600. 1200. and 2400 sow f m o w  to finish operations were modeled 

and. ho3 and barley prices were varied to assess the profitability of the operations under 

di fferent price scenarios. 

The tàrrow to wean operations were profitable only when market hog prices were 

high. Farrow to finish f m s  were profitable under most market conditions. The 

esception being when market hog prices were low. The 2400 sow farrow to finish 

operations showed the best profitability in terms of ROA over the fifieen year period. 



The most desirable operation for a venture capital investor would be the 2400 sow 

farrow to finish opention. which eshibits the highest average ROA the shortest amount 

of time the 15% of  equity capital would need to stay in the operations. The next best 

alternative of the attraction of  venture capital would be the 1200 sow farrow to finish 

operation which eshibits lower ROA and has a three year period that the venture capital 

\vould need to stay in the operation. 
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CHAPTER 1 INTRODUCTION 

1.0 Introduction 

The hog industry in Manitoba is currently going through an expansion phase. There 

werr approximately 3.5 million hogs marketed in 1998, this is estimated to increase to 5 

million hogs by the year 2005. The makeup of Manitoba hog f m i n g  is changing also as 

producers are increasingly running larger hog farms, thus trending away frorn the small 

independent farnily fami to the modem megafarm which is often integrated with feed 

companies. 

Investment capital is needed so hog f m e r s  can increase the size of their operations 

and remain cornpetitive in the world market. This capital can corne in the forrn of debt 

capital, frorn commercial lending institutions or from equity capital as offered by 

independent investors. Commercial banks will lend up to 60% debt on new hog 

production facilities, which leaves 40% equity to be raised by other methods. Equity 

capital can be in the form of retained earnings or shares. 

Prospective investors in hog facilities include long term investors who tend to be 

led by groups of producers* as well as short term investors or venture capitalists who are 

looking for high retcns over a short petiod of time. Producer groups tend to be able to 

raise 25% of the equity capital needed for expansion. The remaining 15% equity capital 



to bc rnised \\.il1 be raiscd by attracting venture capital to invest in hog operations. The 

piirposc of this thcsis is to identiîj, thc most attractive arrangement of size. type. and 

business structure of hog operation to make it attractive for these venture capitalists to 

invest the 1 5% equity capital needed for expansion. 

1.1 Objectives 

The objective of this thesis is to identiQ the combination of business structure and 

size of different types of hog operations that will be most attractive to venture capitalists- 

This will be done by estimating the expected rates of return on total assets(R0A) for the 

various combinations of business structures and sizes of hog operations. The results from 

tliis thesis are expected to show how the different arrangements of  the hypothetical model 

hog f m s  affect the total expected profitability and the range of expected profitability as 

measured by afier tax profit per pig and expected ROA. The sensitivity in terms of profit 

to the various model hog farms to changes in. feed costs, pork prices, and size of 

operation will also be examined. The question of what combinations of sizes, types, and 

business organizations would be suitable for a short term investor in terms of expected 

returns and length of time that their capital must be committed to a particutar operation 

will corne out of this thesis also. 



Tlic purposc of this tliesis is to answer these questions in order to be able to develop 

businctss plans that arc directad torvard attracting invcstmcnt capital to hog producers in 

Manitoba. As well as identifying the most profitable business arrangements for the 

different types of hog operations. 

1.2 Methodology 

The b a i s  of this thesis will come from developing model hog f m s ,  which include 

farrow to finish, and farrow to wean operations. Three different size operations for the 

farrow to finish operations and two different size operations for the farrow to wean 

operations wil l  be considered to capture the effects of efficiencies of size. The production 

parameters will be based on the best management practices. as are consistent with 

representative types of efficiently run farms in Manitoba. 

AI Theede formerly of the Saskatchewan Pork [mplementation Team has 

developed a series of cornputer spreadsheet templates to perform financial analysis and 

provide proforma financial statements for pig production units called PorkPLAN. 

PorkPLAN will be used to generate pro forma financial statements for the types of hog 

operations under different business arrangements over a 15 year period. From 

PorkPLAN the average and the range of ROA will be calculated for each model farm 

setup. 



The iinancing arrangemcnts will remain constant across ail business organizations. 

each business wilI finance the hoç operation at 60% debt and 40% equity. This will 

allow for the isolation of the effects of business organizations on expected profitability. 

A debt level of 60% is the maximum exposure that equity capital could lose since 

commercial banks would not finance a ho5 enterprise above this level. 

For each different arrangement of hog operation pro forma financial statements 

will be generated for the 15 year planning horizon. From each base plan different pnce 

and cost scenarios will be calculated to assess the sensitivity of ROA to the major price 

parameters. 

1.3 T hesis Ou t h e  

The first part of the thesis will deal with identifying two appropriate sizes for each 

mode1 hog operation. This will include a moderate, medium, and large base operation for 

each of the farrow to finish, and a moderate and medium size for the farrow to wean 

operations. Once the appropnate sizes of operation are targeted, the capital required for 

each operation will be identified. Then the base production parameters for each type and 

size of hog operation wilI be identified. Afier this is done the alternative business 

arrangements, corporation or  limited partnership will be included as a part of the analysis. 

For each of the different combinations of operation PorkPLAN will be used to generate 



i 5 yrnrs of pro forma financial staternents. The expected ROA will be calculated for 

cricti modçl fam. the ROA values will be used as the analytical tooI when doing a11 the 

cornparisons in this paper. This will give a range of hypothetical outcomes to assess the 

variability of profits for the various mode1 farms. 



CHAPTER 2 LITERATURE REVIEW 

2.0 Introduction 

This  chapter is a litrrature review covering the current structure of the Manitoba hog 

industn as u-el1 as whrre the industry is headed in the future. The first part of the chapter 

inciudes a breakdown of hog production in the province which covers the distribution of 

ho& operations and rnarketings by size and type o f  operation. the distribution of hog 

rnarketings by farm size. and the distribution of sows by farm size. The second part o f  

the chapter discusses hog marketing and risk management in Manitoba. The third part of 

the chapter is an examination of some of the emerging changes in the hog i n d u s t ~  such 

as  market driven changes and emerging production systems. The fourth part of the 

chapter deals with advantages that Manitoba has in pork production. Production iinits 

and business organizations in Manitoba. as well as hog investment from an investors 

point of view are discussed in part five. 

2.1 Present Structure of the Manitoba Hog Industry 

The organization of the Manitoba hog-pork sector is already highly integrated with 

Hutterite Brethren' accounting for 10% of al1 hog production in Manitoba and feed 

' The Huttcritc Brethren are a group of people connected throuçh religious and family ties 
that îànn in col lective groups throughout Manitoba. 



companies accounting for approximately 40% of production in 1998. The remaining 

20% of hog production is accounted for by smaller independently o w e d  and operated 

farms (Wruck. 1998). 

2.1.1 Distribution of Hog Production Units and Marketings in Manitoba by Types 

of Operations 

The types of hog operations in Manitoba that are summarized include feeder, farrow 

to finish. and finishing. A feeder operation takes a young pig that has been weaned from 

the sow and grows that pig to 23 kilograrns body weight. A finishing operation raises 

hogs from 23 kilograms to an approximate market weight of 110 kilograrns for slaughter. 

A traditional farrow-finish operation is a single site facility where pigs are raised from the 

weanling stage of approximately 2 1-28 days old al1 the way to market weight for 

siaughter. 

The breakdown of production by type of operation in Manitoba in 1 996 illustrated 

that of the 1835 production units in Manitoba 35% were finishing operations and 32% 

were farrow-finish operations. The distribution of market pig sales by operation in 

Manitoba in 1996 showed that the bulk of the market pig sales were from farrow to finish 

operations which accounted for 64% of the 1,627,006 market pigs sold. Finishing 

operations accounted for 35% of the market pigs sold. The bulk of hog marketings in 

Manitoba are fiom farrow to finish operations. Feeder operations accounted for 10% of 

the totaI production units (Wruck et al, 1998). 
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In Manitoba totai active hog production units decrciased by 9.4% [rom 1995 to 1996. 

The Iargcst decrease \vas in the categories of 1000 h o p  rnarketed and under in which 190 

producers were active in 1995 who were not active in 1996. it was primarily the older or 

inefficient production units that ceased operation. Meanwhile in the 1,001 hogs marketed 

and over category there was an increase of 9 active production units and in the 10,OO 1 

h o p  marketed category there was ai increase of I O  units (Manitoba Pork Yearbook 

1996). This supports the hypothesis that a move to larger more efficient production units 

is taking place (Wruck et al, 1998). 

2.1.2 Distribution of Hog Marketings by Farm Size 

Of the 1 285 production units in Manitoba that marketed finished hogs in 1 996,5894 

of them fa11 into the size range of 1-1 000 hogs, while accounting for only 13% of total 

hogs sold. In contrast the f m  size range of 7001 -16000 accounted for 6% of total 

production units, while accounting for 38% of total marketings. 

2.1.3 Distribution of Sows in Manitoba 

The distribution of production units with sows in 1996 indicated that the total nurnber 

of f m s  with sow herds was 77 1 and the total nunber of sows was 145,196. The 1-1 50 

sow herd size fm represented 7 1 % of total production units, while accounting for only 

19% of the total nurnber of sows. The 85 1 - 1450 sow range accounted for 2% of the 

production units, and 9% of the total number of sows respectively. The farms with more 



tlirin 1450 smvs accounted for only I % of the total nimber of production units yet 

rcpresented 1 1 % of  the total nurnber of sows (Wnick et al. 1998). 

2.2 Marketing of Hogs in Manitoba 

The Manitoba hog industry existed under a single desk selling system controlled by 

Manitoba Pork est- until July 1. 1996. Under single desk selling al1 producers in 

Manitoba received the sarne price for equal quality hogs and incurred the sarne costs for 

marketing. research, development and promotion. In addition to this al1 producers 

received equal access to information on technology and product development, and to the 

benefits frorn promotion. Each hog producer had a single vote in marketing agency 

elections, regardless of  size of operation. These factors most likely played a role in 

allowing a large number of the small producers in Manitoba to exist along side the small 

number of large producers (Klein et al, 1995). 

The biggest change influencing pork production in Manitoba is the province's 

move to the dual marketing of  hogs on July 1, 1996, which ended Manitoba Pork este's 

monopoly on the marketing of hogs in Manitoba. Under the dual marketing system 

producers have the choice of selling their hogs through Manitoba Pork est. o r  marketing 

them directly to processors. 



The most significant implication of dual marketing in ~Manitoba is that i t  paves the 

w-ay for stratcgic alliances and contracting for processing system intcgration. Tlie hog 

production industry in Manitoba has traditionally been coordinated through Manitoba 

Pork est. Hog f m e r s  operated on a produce and then sel1 basis. Now that Manitoba 

Pork est. is no longer setting the p ~ c e  it is likely Manitoba will see an increase in 

negotiated persona1 contractual linkages or alliances and a decline in the use of 

impersonal marketing through Manitoba Pork (Schrader and Boehlje, 1996). 

2.2.1 Risk and Hog Production 

A common business strategy to reduce the price risks associated with hog production 

is to contract for supplies. It is also possible to reduce output price risk by contracting 

product sales. Some hog firms reduce price risks by vertically integrating the input 

supply or product distribution chains (Schrader and Boehlje, 1996). These are issues that 

will be v e v  important to producers in Manitoba as the industry adapts to the dual 

marketing of  hogs. In Manitoba producers are offered a variety of options to reduce both 

the input and output pnce risks associated with hog production. These options include 

the Hog Margin Indicator, Soymeal Price Protection Option, the Basis Contract, and the 

forward pricing options on the price of hogs. 

Hog profits are affected by the changes in the sale pnce of hogs and the purchase 

pnce of weanlings and feed inputs. The margin that a producer is lefi with is based on 

the value of a market hog minus the weanling cost and the cost of feed used to produce 
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thc hog. This profit rnargin is what is lefi for covering al1 other costs. and profit. A 

producer would benefit financially by capturing the high profit margins and minimizing 

the duration of, or completely eliminating the low margins. Manitoba Pork este's risk 

management services such as foward contracting hogs, locking in a CanadiadU-S. 

sschange rate. and the ability to lock in the price of soymeal feed requirements are part 

of the solution to risk management. 

2.2.2 Hog Margin Indicator 

The fluctuations in the price of inputs such as  feed. which accounts for up to 60% of 

production costs. o r  output like the price of  hogs are very important. The " h g  Margin 

Indicaror" (HMI) is a new marketing information service offered by Manitoba Pork est. 

that is intended to improve a producers profits by reducing the risk associated with feed 

costs and hog prices. This service provides a producer with an indication of  margins if 

the producer locks in hog prices and feed costs. The premise is that Manitoba Pork est. 

will assist producers in making better pricing decisions by providing essentid market 

information and related pricing strategies in a timely manner (Manitoba Pork est., 1998). 

Manitoba Pork est- will provide a HM1 for each month, 1 1 months into the future 

according to representative industry calculations, dong with the forward prices for hogs. 

As a result, hog producers will receive rapid information on changing pricing conditions 

and opportunities in the hog and feed markets that affect their prospective margins. This 

information wiil help make business decisions on fixing hog prices or feed prices to 

1 1  



protcct desirable margins. Depending on the market outlook. high margins indicated for 

onc or niore months may encourage a producer to lock in their price. feed cost. or both to 

protect their specific margins (Manitoba Pork est.. 1998). 

The calculation for the HM1 provides an industry measure to show pricing trends and 

opportunities affecting profit margin. .4 producer c m  make their own adjustments to 

customize the calculations to their own production situation. The calculation takes hog 

vaiue and deducts both the feed and weanling costs. 

Hog value is calculated on the basis of Manitoba Pork's forward contract price. on a 

1 1 1 kilogram live weight hog dressing 80% with a 109 index, and a weight premium of 

53 -00 (Manitoba Pork est., 19%). 

Feed is calculated on a 3: 1 conversion for a 22-5 kilogram to 1 1 1 kilogram gain (585 

pounds), 75% barley, 20% soymeal, and 5% premix. Feed is valued at current prices for 

the first 3 months, and forward contract prices, 3 rnonths earlier, for months 4 to 1 1 

months ahead. Futures market values for barley and soymeal are used with adjustrnents 

made for b a i s  in Manitoba. Current premix costs are applied to the remaining 5% of the 

ration (Manitoba Pork est., 1 998). 



Wtxnlings are valusd at 1 -7 of the current market pricc times 22.5 kilograrns for the 

first 3 nlonths, and 1.7 times of the fonvard price timss 22.5 kilograms for months 4 

through I 1 ahead (Manitoba Pork. 1998). 

The benefits of the HM1 are that it provides the producer with an indication of the 

profit margins that could be locked in, it allows a producer to target specific hop prices 

and feed inputs to improve profit margins, and it provides a producer with timely 

information to take advantage of favourable pnces. 

2.2.3 Soymeal Price Protection Options 

Profits in hog production are directly affected by price swings in soymeal, which is a 

key source of protein in hog feed rations. For example, a rise of $50.00 per tonne results 

in a loss of $3.OO-$4.00 per hog. Within a single year prices can Vary by $50-00 per 

tonne or more. In the 12 months starting in April 1997 to March 1998, the price of 

soymeal ranged fiom a summer high of $460.00 to the recent March Iow of $260.00 per 

tonne (47% protein, deiivered to Winnipeg) (Manitoba Pork, 1998). 

The Soymeal Price Protection Option (SPPO) was deveIoped by Manitoba Pork est- 

as a way of extending feed price protection to producers. For $5.00 per tonne, a producer 

is able to buy an option to protect against a major upturn in the soymeal market over the 

nest  1 - 1 1 months. Monthly soymeal that c m  be protected will be calculated daily 

based on US. soymeal fùtures. The producer is still free to buy the actual soymeal at 

13 



loiva- priccs at any tiriie from anywhere e l s e  The SPPO will providc a produccr with 

tnasimun~ pricc protection for a set tonnage in the month that the producer selects. 

Tonnase uriits are 25 tonnes. or appro'cimately one semi load (Manitoba Pork est.. 1998). 

The cost of the SPPO is $5.00 per tonne, or about 30 cents per hog. For a producer it 

is a form of insurance against losing more than this amount per hog from significant price 

rises in the soymeal market. This is only available to producers having Manitoba Pork 

hog delivery contracts or  forward price contracts over the period covered by the SPPO 

(Manitoba Pork est., 1998). 

2.2.4 Basis Contract 

The Canada/U.S. exchange rate has a significant impact on the hog prices producers 

receive because hog prices are determined by U S .  hog prices in U.S. dollars. For every 

cent that the Canadian dollar drops the value of a hog increases by approximateIy $2.00 

in Canadian currency. During the last three years, the exchange rate has ranged between 

68 and 75 cents in Canadian currency (Manitoba Pork est., 1998). 

Manitoba Pork is offering producers a Basis Contract, which provides producers the 

ability to lock in the current exchange rate on hogs to be marketed in any of the next 1 1 

months forward. The Basis Contract allows producers to decide when they want to lock 

in the U.S. hog futures price. The producers decision will be based on when they believe 



U.S. hoy priccs have reachcd their high basrd on current information (Manitoba Pork est.. 

199s). 

The Basis Contract is s h o ~ n  as a ratio of Manitoba Pork est.-s ionvard contract price 

to the U S .  hog futures price. This ratio locks in the Canadian/U.S. exchange rate. along 

with a standard conversion used between a Canadian and U.S hog carcass. The producer 

can decide when to appiy the ratio to the U.S. futures up to 1 I months from the time the 

producer took the basis by calling Manitoba Pork est.. If not called in by the time the 

Basis Contract is up, the producer's pnce will be calculated using the U.S. hog futures at 

12:30 p.m. that day. The basis contract can cover any number of hogs up to a producers 

total production for the month. The producer can deliver the hogs that are under the 

Basis Contract any time during the delivery month selected (Manitoba Pork est., 1998). 

2.2.5 Fonvard Pricing Options Offered By Manitoba Pork est. 

Under Manitoba Pork esta's forward price contracting program a producer has the 

ability to manage the pnce that they receive for hogs up to eieven months in advance of 

delivery. By fonvard pricing a producer is able to reduce nsk and maximize returns in a 

fluctuating price market. The options available to Manitoba producers include fixed 

pricing, guaranteed minimum pricing, window pricing, and target pricing. 

Fised pncing guarantees a producer a set pnce for a quantity of hogs for the month(s) 

in which they are contracted. Price is based on U.S. futures. 
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Guarantced minimum pricing ofkrs a producer the ability to lock in a minimum 

guaranteed price within a designated month or months with the added advantage of being 

able to benetit from price gains between the time of signing the contract and the time of 

delivery. 

Window pricing offers a producer the flexibility of benefitting from prices that move 

between a set range of minimum and maximum prices. Under this option the producer 

receives a pt-ice no greater than the maximum and no less than the minimum, calculated 

on the day of deiivery. 

Target pricing ailows a producer to choose a p ice  at which they are prepared to 

fonvard contract their hogs to Manitoba Porkt over a set period of time. The price that 

the producer selects will be higher than the current forward price. I f  the forward price 

strengthens over the time period, Manitoba Pork will generate a fixed price contract for at 

least yow target price (Manitoba Pork est., 1998). 

2.3 Vertical Integration in Manitoba Hog Production 

Family nui hog operations in Manitoba fa11 into two categories, those who are 

integrated with feed companies, and those who are independent of feed companies. Feed 

companies in Manitoba have integrated with producers in the hog production business. 



Tlicq. combine their expertise in swine genetics. nutrition. and animal health with the farm 

nianayenicnt espcrience of producers to sct up and mn farrowing and fmishing 

operations. 

A producer can enter into a finishing agreement whereby the feed Company offers 

construction of a modem finishing facility at a guaranteed pt-ice. An example of a 

typical setup is a 1,200 head hog finishing facility costing around $285,000- In exchange 

for the feed company's capital and services the hog producer is usually required to 

provide around 25% equity investrnent in the finishing barn, bank financing for balance 

of loan, land and site services, comptent barn labor and supervision, and work in 

accordance with the company's particular protocol. Barn operating, repair and 

maintenance costs are the producers responsibility, along with cleaning and preparation 

of the facility between placements and Ioading/unloading of the pigs. The weighing of 

the pies to ensure proper market weights and maintenance of a herd record keeping 

system is usually the responsibility of the producer. 

The feed company supplies the swine producers with feeder pigs to be grown to 

siaughter weight. Functions related to the marketing of the pigs and cost of insurance 

coverage on the pigs may be covered by a company. The feed company rnay take 

assumption of al1 risk for fluctuations in the market pnce of  pigs, and responsibility for 

keeping the barn full throughout all-in, all-out production- 



Slvinc produccrs can enter into a fesder pig production agreement wherc they 

maintain commercial breeding stock for the fced Company. produce feeder pigs and finish 

hogs to slaughter weight. The t e m s  are similar to those described for the finisher 

operations. -4 feed company may provide feed, medications. and a technical service 

representatives to provide herd management guidance. They wi 11 usual 1 y demand the 

producer to implernent a formulated, phased feeding program. Placement and 

transportation of al1 pigs may be part of the deal with the feed Company. 

Producers receive a base income that is temed a grow out fee. The grow out fee can 

be tied to specific production performance parameten, such as market index, days to 

markets, or pigs weaned per sow. There are often production performance premiurns 

associated with feeder pig and finishing production. I f  the performance standards are not 

met, producers may be subject to penalties. 

When a producer is producing feeder pigs and finishing hogs the feed company may 

agree to clear surpluses when feeder pigs are in a temporary long position. Likewise, 

when feeder pigs are in a short position the company may agree to prevent shortages in 

finisher hog producer barns. 

2.3.1 Dynamic Pork Corp. 

On January 30, 1998, Manitoba Pork est. and N.M. Paterson & Sons Ltd. announced 

the formation of Dynarnic Pork, to develop and manage the province's first network 
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contract hog tàrming operation. Dynamic Pork provides an alternative to famers and 

othcr invesiors interested in taking a position in the hog industry without taking on the 

large investments. risks and labour demands that are part of a conventional large-scale 

hog operation. Dynarnic Pork wilI develop and manage the contract hog farming 

networks but each network will be independently owned and opented by i t s  fanners and 

investors 

A network may be defined in this case as a group of investors who own the breeding 

stock and progeny through to market. The network benefits fiom the profits and assumes 

the risks that are inherent in commodity markets. The network will contract with: 

qualified hog producers who own and operate barns, with a sow barn ownedoperator to 

produce weanlings, and with nine finisher barn owner/operators to finish the hogs. Barn 

operators are paid for their labour and the use of  their facilities, and because they are 

required to have a minimum investment in the network, they will share in the profits or 

losses of the Company. 

Dynamic Pork has based its plans on a network that produces 37,000 hogs annually, 

with a 1700 sow barn supplying nine 1300 hog feeder barns. Every 18 weeks, each 

feeder barn will receive 1,300 twenty three kilogram weanlings over a two-week period. 

The feeder barns will feed the hogs with grain provided at cost from feed toll mills 

operated by N.M. Paterson & Sons Ltd. and care for the hogs at the networks expense 



uritil thcy are  ready for market. The network will pay the sow and îèeder barn a fixed rate 

for caring for the hogs. 

Dynamic Pork provides services in the tems of network developrnent and network 

operations. In the area of network development Dynamic Pork will be responsible for: 

managing al1 securities law-related issues with respect to raising equity financing for the 

network. pre-arranging financing packages for sow and feeder barns, recniiting the 

necessary participants which includes feeder barn and sow barn operators. assistance in 

obtaining govenunent approvais for network facilities (environmental and municipal 

requirements), procuring breeding stock, and developing performance specifications and 

operation standards for the sow and feeder barns. 

In t ems  of network operations Dynamic Pork will be responsible for; measuring 

nehvork productivity and assisting with performance improvements and quality control 

initiatives, providing marketing services through Manitoba Pork est., identiQing and 

sourcing equipment and supplies, negotiating contracts for technical services (veterinary, 

nutritionist, etc), collecting and paying accounts, arranging for management expertise, 

administer and enforce network contracts, provide public relations services, and manage 

network logistics such as feed delivery and transportation. 

Each network wiil have its own management and will be responsible for: ownership 

of breeding and replacement stock, feed costs, services and supplies, marketing costs, 
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Dyiianiic Pork fies for management services. payments to the sow and feeder barn 

opcraiors. transportation cosrs. and insurance. For its part. the nrtwork will receivr al1 

revcnuc from marketing the finished pigs and the proceeds from the sale of culled sows 

and boars.(Manitoba Pork, 1998) 

2.4 Quantity/Quality Concerns in Hog Production 

Another risk in hog production is related to quantity/quality concerns. With the 

advent of dual marketing and as the processing industry in Manitoba becornes more 

specialized with larger plants (such as Maple Leaf in Brandon). flow scheduling to keep 

plants working at Full capacity becomes more important to maintain efficient operations. 

For example. matching hog finishing capacity to packing plant kill capacity is important 

to the overall cost efficiency of a plant. This coordination c m  be more difficult to attain 

in open markets. Thus it will be increasingly important to coordinate production and 

processing activities to keep packing plants working at peak eficiency<Boehlje et al, 

1997). 

Consistency, in terms of  quality standards, can be more easily accomplished with a 

contract/ownership coordinated system. For exarnple, specialized feed mixing and 

blendinp equipment to manufacture specific rations may not be economical on the scale 

of a single farm. The coordination needed to get both quality and quantity for efficient 



opcrations can be achieved through contracts, ownership of mors than ont- stage. joint 

ventures. or sirnilar arrangsnients in the food production and distribution chain. Thus we 

can expect to see backward integration in the Manitoba hog industry. as well as increased 

fonvard integration frorn feed companies to producers (Schrader and Boehlje, 1996). 

System coordination in terrns of  contract ownership can also reduce or control the 

risks of safetyhealth risks in food production by its ability to adapt and respond quickly 

to changes in product or  environmental laws. Health and safety risks include the risk of 

food borne disease, and the risk of  polluting water, air, and land resources. The safety 

concem issue is especially important for Manitoba due to the fact that more than 80Y0 of 

Manitoba pork is sold to customers outside the province, and one quarter of these exports 

are bound for markets outside Canada (Manitoba Agriculture, 1998). It is of the utmost 

importance that Manitoba maintain its hi& health standards in the hog industry to 

compete in the global hog market. The competitiveness of  meat production will soon be 

more dependant on the reliability o f  the safety and the quality of the rneat than on 

quantity and price (Blaha, 1998). 

Another advantage of contract/ownership is the ability to respond to increased 

specificity in consumer demand. Consumers expect quality control and products with 

specific characteristics to be available when desired. With the upward trend in the 

standard of living and the increase in the eîhnic diversity of  markets, the trend is toward 

areater product diversity (Boehlje et al, 1997). Consumers are demanding more 
b 
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i nhrrriat ion about the safety and tiealthfuIness of the food tliey cat. Consumers are also 

dcinanding grcater variety. convenience and senice in the food products tliey prekr. The 

hog-pork sector will need to provide increased value to the consumer across a n  increasing 

variety of characteristics and attributes, while staying cost cornpetitive with competing 

pork suppliers as well as competing meats (Srivastava and Bamford, 1998). 

The need for more exacting quality control and flow control is going to tax the 

abiiity of spot markets to coordinate production and processing effectively. The problem 

lies with the ability of a spot market to convey the hl1 message concerning such 

attributes as quantity, quality, and timing of  a product and characteristics of a transaction. 

The key reason why contractlownership coordination in the hodpork complex has 

not advanced as rapidly as  was predicted in the 1960's is the biologicai capacity to 

respond to consumer demand for specific characteristics. Recent advances in genetics, 

nutrition, and reproduction in the hog'pork subsector have resulted in more control and 

predictability, and as a result the ability to biologicaily engineer the kind of pork 

consumers want. With these advances we are going to see the increasing importance of 

contractlownership in the Manitoba hog/pork industry. 



2.5 Market Driven Change in the Pork Industry 

\Vhere the open market falls short in achieving the needed coordination between 

producers and processors. other options will emerge. A supply chain approach will 

increase the interdependence between the stages in the pork chain. This will encourage 

strategic alliances. networks, and other iinkages to improve logistics, product flow, and 

information flow. As a result retationships between input suppliers, producers. and 

processors are expected to become more persona1 (Boehlje et al, 1997). Negotiated 

coordination also results in more rapid transmission of information between the various 

economic stages and as a result enhances the abiIity of the system to respond to changing 

consumer demands. economic conditions, or technological improvements. 

2.6 Emerging Production Systems 

Technologies that offer significant cost savings such as, a11 in-al1 out stocking, and 

segregated early weaning (SEW) are not compatible with traditional production systems. 

AI1 in-al1 out stocking has been shown to help decrease the spread of infectious diseases, 

enhance feed efficiency. reduce the total number of days required to achieve market 

weight. lower death loss, and spread fixed costs over more units of output. Trials at 

Purdue University have shown that SEW has the benefits of breaking discase 

transmission, reducing days to market, increase feed efficiency. and reduce mortaiity . 



Pcrformancc improvcnients in average daily gain of 3 1% in nurseries and 13% in growvr- 

tinishcr pigs have bcen observed in SEW operations (Borhlje et al. 1997). 

Consumers demand a wide diversity of products with very specific characteristics. 

Traditional production systems have difficulty responding to these needs. A closer 

coordination in the pork industry is needed from genetics through processing and 

retailing than has happened in the past. Improved rnethods of animal identification, the 

introduction of HACCP (Hazard Analysis Critical Control Point) systems and greater 

vertical coordination through contracting dong the supply chah are needed to ensure the 

Canadian hog-pork sector's ability to meet emerging demands of product differentiation 

based on production practices, animal welfare, environmental sustainability. and the use 

of biotechnology (Srivastava et al. 1998). 

2.6.1 Hog Production Growth Trends 

The rapid growth of large, industrialized production firms with close ties to 

processors in the United States, and the growth in Canada of large farrns integrating with 

feed companies are forcing change in the hog industry. As a result of integration 

traditional independent hog producers are going to have to find a way to capture the 

benefits that are inherent to the system efficiencies available now. Studies have shown 

economic advantages to coordinated efforts in the swine industry such as feed and labor 

efficiencies and lower death losses. Other advantages include volume purchasing which 

can Icad to price discounts and premiums that may be paid for hogs sold on a volume 
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basis. Thc hog industry in North Carolina is an cxamplc of thc succt=ss of large 

indcpcnderit hog production companies. The development of the North Carolina hog 

industr) has been accompanied by marked gains in productivity that have offset the 

advantages of lower feed costs enjoyed by the midwestern US. hog producers. Also the 

ability to provide packers with leaner, high quality hogs in volume has led to price 

premiums for large North Carolina hog producers (Kliebenstein and Lawrence, 1 995). 

2.6.2 Expansion Trend in Manitoba 

In Manitoba the expansion trend is k i n g  driven by contract integration between 

producers and feed companies such as Elite Swine, Landmark Feeds, and the Puratone 

Corporation. The move ta dual marketing in Manitoba which now allows the processors 

and large producers to develop specific delivery contracts with packers. This should 

stimulate to some extent increased expansion of the hog industry in Manitoba. These 

coordinated hog production contracts are an indication of the future expansion of the hog 

industry towards larger more efficient farming. 

The production efficiency in terms of pigs sold per sow per year for Manitoba hog 

operations has been shown to exhibit a steady increase as the size of sow production units 

get larger (Figure 2.1). The most significant increase is a three pigs per sow increase 

from 1 6.64 pigs sold per sow per year for the 1 - i 50 sow range famis, to i 9.64 pigs sold 

per sow per year for the 35 1-550 sow operations (Wruck et al, 1998) 
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Figure 2.1: Herd Sue and Production Efficiency 

The advent of dual marketing and the ability to contract directly with processors 

will also Iead to the possibility that larger farms may be able to take advantage of price 

premiums for large quantities of consistent quality hogs delivered directly to processors. 

Networking or producer cooperation is one approach that can help small and medium 

sized operations gain increased access to information, technology, capital, and markets. 

Networking can a:low traditional producers to gain advantages associated with large pork 

production operations (Koehler et al, 1996). 

2.6.3 Advantages of Manitoba in Hog Production 

Feed is the greatest single variable in terrns of cost of production for hogs, 

representing over 60% of the cost of production. Manitoba is in a position to capitalize 

on market expansion because of its advantage over other provinces in land and grain 
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custs. Tlic climinrition of the Western Grain Trrinsportation Subsidy or Cro\\- BenetTt 

\{.il1 encourage livestock feeding closer to the arcas of feed grain production. This will 

niakt. it less profitable to farm in the traditional way where grains and oilseed crops were 

grown and shipped out by rail for export to other countries. In the long t e m  it should 

become more profitable to feed livestock in Manitoba than in other westem provinces. 

This is because transportation and pooling charges will reduce the net price available to 

Manitoba feed grain producers from the Canadian Wheat Board, compared to the CWB 

price available to producers in other parts of westem Canada. As a result Manitoba 

livestock producers will be able to buy locally grown feed grains for less than producers 

in Alberta and Saskatchewan. Manitoba also has the land base to support 

environmentally acceptable expansion (Landmark-Portec, 1 995). Manitoba has more 

than 5 million hectares suitable for agricultural production. As a result of this the 

province has sufficient land for expansion of hog facilities and sound manure disposa1 

(Manitoba Agriculture 1998). 

2.6.4 Producer Networking: The Pipestone Systcm 

The Pipestone System in Pipestone, Minnesota is an exampie of a successful 

networking situation. The Pipestone System is a producer oriented production system 

comprised of independent hog producers working in close association with the Pipestone 

Veterinary Cl inic. The clinic oversees the system, yet it remains independent from the 

producers and the system. It is a system of raising pigs that encompasses multipliers, sow 

barns. and nursery-finishers. 



Tlic produccrs \\;ho are part of the system main or\-nershi p of the pigs and contract to 

dcliver hogs to a packer. The Piprstuné Vrtsrinary Clinic serves as the communication 

center for the group. The clinic manages the gilt multipliers and sow farms that form the 

foundation of the system. The veterinarians provide consulting services and offer a 

variety of options for producers to take advantage of a fee for service basis. Services 

include coordinated group marketing, genetically tailored nutrition program. 

recornmsnded building specifications, etc. 

The system started in 1990 with a 700 sow gilt multiplication unit called Hiawatha 

Gilts Ltd. This f m  produced PIC'S line of Camborough gilts. Producers bought shares 

according to the number of gilts they wanted to receive. Producer demand led to a 

second gilt farm a year later called Calumer Gilts. 

In late 1991, a group of gilt f m e r  shareholden decided to change the way they 

were producing finishing pigs. Rather than spend money on updating their facilities, they 

got the clinic to put up a new sow farm to handle breeding, gestation, and farrowing. 

Then gilts would move directly to the new sow farm instead of to shareholders. As a 

result producers would take delivery of pigs weaned fiom the centralized sow f m .  The 

objective was to provide large groups of single source, high health pigs for placement in 

farmers nurseries and finishers. 



The producer ~vho o\\ns shares in the sow unit. owns the right to purchase a 

comparable sliare of pigs wlien they are weaned. One share is wortli 600 pigs rvery eiglit 

weeks. Each 3.200 sow farm site produces 1.200 pigs/week. Producers receive pigs at 

cost of production. Producers receive 16- 1 8 day old weaned pigs which are shipped up to 

200 miles for a one day fil1 of the producers nursery site. Producers know about 2-3 

weeks in advance when to expect their pigs, and individual f m s  are dl-in all-out by 

building or by site. Producers are not obligated to any feed Company. Most producers do 

follow the clinic's recornmended building plans of 600 head rooms for nurseries, and 600 

or 1200 head finishing barn. Most producers in the system follow the clinic's 

recommended feeding prograrn, as well most pigs are marketed on a Swift contract 

through Global Ventures, an entity set up by the clinic. Producers are only obligated to 

keep performance records on al1 pigs, which are filed at the c h i c  for andysis. 

The Pipestone now has a stud farm called Pipestone Artificial Breeden (P.*), 

which started at 100 boms and now has grown to more than 600 boars in three separate 

studs. A new 500 head boar snid is now k i n g  stocked in Audobon, IA. Both gilt 

multiplier f m s  (Hiawatha and Calumet) have expanded to 1,600 sows each and changed 

to two site production, and as of early 1997 the Pipestone System has grown to 25,000 

sows. These sows are owned by independent fmers through purchased shares, and 

housed in sow f m s  managed by the clinic (Duxbury-Berg, 1998). 



2.7 Production Units and Business Organizations in Manitoba 

In Manitoba most hog operations are sole proprietorships where new equity 

capital for expansion or upgrade of operations has been provided by retained earnings and 

unrealized capital gains on farm assets. Most hog farmers in Manitoba can not generate 

sufficient equity capital from retained eamings for needed expansion of operations. 

Expansion of the hog industry in Manitoba is going to rely on the ability to attract equity 

capitaI from outside investors. The best business organizations for attracting equity 

capitaI from a legal and a business perspective are the limited partnership, and the 

corporation. 

2.7.1 Limited Partnership 

A limited partnership is a business organization comprised of one or  more limited 

partners and one or more general partners. In a limited partnership the liability of the 

lirnited partners is limited to their investment in the business. This is important to 

prospective investors who wiIl want to avoid the liability of a general partnership. The 

burden of general and total liability in a limited partnership rests with the general 

partners. who are responsible for management. 

Lirnited partners do not receive a management salary because they cannot participate 

in management. Limited partners share directly in the profits or losses of the business. 



Gcncral partncrs arc typicaily paid a certain percentage of gross receipts as a cost for 

management. I h e  limited partners share in profits or  tosses based on their percsntage of 

o\vnership. 

The limited partnership is generally dissolved with the death or withdrawal of a 

gsneral partiier. Provisions can be made to ensure the continuity of the business that 

require the partnership or  the surviving partners to purchase the interest of the deceased 

partner. 

The advantage of limited partnerships is that they can attract outside equity capital 

form limited partners without loss of management control by the general partners. The 

main advantages for limited partners are that they are not responsible for management 

and they are not put in a position of unlimited liability. 

2.7.2 Corporation 

A corporation is a legally created entity. ft provides a means of  separating 

ownership from management and of protecting both parties from the liabilities associated 

with the corporation. The Iiabilities of owners are limited to their individual investrnent 

in the business. Management is only iiable for what is defined as 'pmdence and 

reasonable cornpetence in the performance of  management. Continuity of the business is 

not associated with the life cycle of any one person. The corporation is created by law 

and can only be terminated by legal action. The ultimate power within the corporate 
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busincss structure lies with the stockholders. Stockholders elect a board oFdirectors that 

appoint management. 

Ownership of a corporation is heId as small shares or claims on the net worth and 

profit of the business. ïhe different types of claims on a business include preferred stock, 

common stock. warrants, and convertible debentures. 

Preferred stock has preference over other equity claims on the assets of a business in 

bankniptcy. It also has preference over other equity claims on income. Most preferred 

stock carries a fixed dividend obligation per share that must be paid whenever the 

company generates a profit. If the stock is accumulative preferred, the fixed dividend 

obligation accurnulates f o m  year to year when not paid out and has priority claim if or 

when the business shows a profit. Voting privileges are usually not attached to voting 

stock. 

Common stock has no right or pnority over any other stock for dividends or asset 

distribution, should the corporation be dissolved. Cornrnon stock is the residual claimant 

on both income and net worth. Each share of common stock entitles the holder to one 

vote on matters coming before the stockholders, such as electing a board of directors for 

the company. Income allocation is divided equally per share of  common stock. 



A ~varrant is an assigned right to purchrise a specific sccurity at an established pricc. 

Warrants arc usuaIIy U S C ~  by establishcd corporations. and are allocatcd to existing 

stockholders. 

A convertible debenture is a debt instrument canying the right to be converted into 

an equity claim, usually common stock at a predetermined price at the option of the 

holder. Once issued it may dilute existing stock- 

2.8 Hog Production From an Investors Point of View 

When investors are deciding whether or not to include an investment in a hog 

operation as part of their portfolio they evaluate certain financial mesures to assess the 

potential profitability associated with that investment. Investors' considerations will 

Iikely include the expected value and the variability of the rate of return on assets (ROA ) 

or the expected value and the variability of the rate of return on equity (ROE). ROA is 

going to be used to assess financial performance because it eliminates the effects of 

financing decisions in the analysis.. 

2.8.1 Rate of Return on Assets (ROA) 

Raie of Rerurr~ on Total Assers (ROA) or return on investment relates earnings before 

interest and taxes (EBIT) to die hog production unit's total investment in assets. Total 



asscts are used in an attempt to measurc total investment and the higher the value of the 

ROA, the greater the return on investment. The fornula for calculating ROA is given in 

equation 1 .  

EBIT 
R0,4 = 

Total Assets 

Long term investors would be looking for low variability in returns and a ROA 

comparable to what they would receive in similar long term investments. Long tenn 

investors are looking for less risk or variability and a fairly certain return on their 

investment. Short term investors or venture capitalists would be looking for high returns 

on their investment over a short period of time and thus would be more likely to accept a 

higher variability on the rate of retum on their investment in exchange for the chance at 

higher profits. The more nsky or variable the r e m s  to an investment are the greater the 

need for potential profit to compensate investors for the risk. 

The length of time that an investor is required to keep their capital tied up in a 

project will affect the required r e m  on investment that will be needed to attract 

investment in hog production facilities. Investors prefer their investments to be as liquid 

as possible, in other words they prefer investrnents (al1 other things being equal) where 

they c m  turn their investment into cash as quickly as possible. Because of this investors 



have to bc compensated in t ems  of  a higher return on  their investment the longer the tirne 

it is going to be tied up. The thinc - that has to be determined is how long will this venture 

capital have to be tied into a hog facility before the hog facility can manage on its own 

without the venture capital, as well as what retum is going to be required to attract that 

venture capital. 

A study was done in 1998 on the ROA of a typical well managed hog operation in 

Manitoba (Pieper, 1998). The study was done by combining historical pork prices and 

feed costs with the present value of buildings and equipment costs, as well breeding stock 

values and hog performance levels as documented by PigChamp data recording systems 

for a 500 sow farrow to finish operation within the top 25% of performance standards 

across the province were used. Performance levels of 2-30 litters per sow per year, 22 

pigs weaned per sow per year, 167 days to market and 2 1 market hogs sold per sow per 

year were used in the analysis. 

From this study Manitoba's ROA figures on a typical modem well managed hog 

operation averaged 14.5% over the iast six years. The fact that the entire initial capital 

outlay for new buildings and equipment, as well as fair market value for al1 breeding 

stock, market livestock and land were included in the asset base, the ROA figures as 

estimated should be considered as a minimum attainable. This was confirmed by other 

experts in the swine industry who estimate ROA to typically be between 10-1 5% in weli 

managed swine operations (Pieper 1998). 



2.9 Summary 

The hog industry in Manitoba is expanding and this expansion is being done for the 

most part by the larger hog operations. This is in evidence by the recent trend towards 

the increase in large production units and production of the larger f m s ,  and the trend in 

smaller f m s  that are exiting the hog industry. The types of business organizations 

involved in future expansion are going to be organized in such a way as to be able to 

attract equity capital, which means that they are most likely going to be some f o m  of 

limited partnership or corporate entity. 

The future of hog production in Manitoba is moving towards the increasing 

integration of the hog industry. Backward integration is now possible with the advent of 

dual marketing and it is Iikeiy that larger producers are going to start contracting directly 

with processors in some form of backward integration. Feed companies are already wel1 

placed in the Manitoba hog industry and it is likely that this verticai integration w5ll 

continue in the future as more hog producers link up with feed companies in different 

forms of production contracts. 

The role of Manitoba Pork est. will still have a strong influence o n  the marketing of 

hogs in Manitoba as they provide input pnce and output price options to producen with 



thcir contract options such as the Ho= Margin Indicator. the Basis Contract. the Soymeal 

Pricc Protection Option. and their foward pricing options on the price o f  h o p .  

The anaiysis o f  financial performance for the hog production units studied will be 

based on the financial measure of Rates of Retum on Assets. This will be analyzed in 

terms of  the expected ROA, and the variability of  ROA as measured by the variance and 

standard deviation. PorkPLAN will be used in assessing ROA for a typical well managed 

hog operation. 



CHAPTER 3 PORKPLAN 

3.0 Introduction 

PorkPLAN is a spreadsheet that uses production and financial information to project 

cashflow. profit and ioss and balance sheet information for hog production. Finishing 

and f m o w  to finish operations can be modeled with PorkPLAN. An understanding o f  

the spreadsheet prograrn is needed in order to understand how asset values and earnings 

were derived. 

This chapter includes a detailed discussion o f  PorkPLAN, how the specific inputs 

work in relation to the ruming of PorkPLAN, and a detailed description of the outputs. 

A discussion of how the output will be used in the analysis of the mode1 hog f m s  wiil 

also be covered. 

3.1 Input Section 

The input section of  PorkPLAN consists o f  136 inputs which will be used to create a 

simulation model of the annualized production and financial situation of the model f m s .  

Inputs include production eficiency assumptions as weli as cost and financing 

information. The input form fiom PorkPLAN is presented in Appendix A. 



3.1.1 Animal Section 

Input numbcr 1 is the number of farrowings per week which is based on the design 

of the barn and the number of farrowing crates available each week. The total number of 

breeding sows needed to f i I l  these farrowing crates is affected by many factors? the most 

significant being the number of litters produced per sow per year (input #I l ) .  

A design factor which will be considered in the analysis is that operators farrowing 

more than four or five sows per week and design their facilities around al1 in d l  out 

farrowing rooms. This means that each week's group of sows is contained in a separate 

room. Total nwnber of breeding sows is calculated by taking the integer value of the 

number of farrowings per week times 52 (the number of weeks in the year) divided by the 

litters per sow per year. 

Input number 2 is the sow to boar ratio which refers to the nurnber of sows that c m  

be serviced by one boar. The numkr  assumes that al1 or most breeding is done by 

natural service. The larger production units may have a higher sow to boar ratio because 

they are better able to carry on normal operations if they lose an individual b a r .  The 

smaller operations require a lower sow to boar ratio so that there is more choice in the 

type and size of boas available. When artificial insemination A.I. is used the number of 

natural service boars is entered here. The additional costs associated with A.I. and other 



hrccding costs can be includrd at input number 65. The number of boars required for the 

operation is calculated by dividing the number ofbreeding sows by the sow to boar ratio. 

Input number 3 is the percentage of open gilts (pool of gilts available for breeding 

and replacement services) to the total breeding sow numbers. Farmers normally keep a 

pool of open gilts available for breeding and replacement purposes. The number of gilts 

kept in the pool works out to be a percentage of the total sow herd numbers. As gilts are 

taken from the pool, replacement gilts are added. The calculation of the number of gilts 

in the pool at any given time is done by multiplying the percentage of open gilts to the 

total breeding sow numbers by the total number of breeding sows. 

Input number 4 is the cost of replacementl open gilts. The average cost of FI 

replacement fernales frorn a breeding stock Company is the suggested default d u e  for 

this input. I f  the operation is planning to use farm raised gilts as replacements, the gross 

income for slaughter pigs should be entered. The input used is equal to the income that 

could have been received for the gilt had it been marketed for slaughter. Another option 

is to buy bred gilts. The cost of bred gilts is normally pnced at a margin over the cost of 

the open gih and includes both a breeding fee and a boarding charge. 

Input number 5 is the cost of replacement boars. Normally, ail boars in commercial 

production units are purchased as opposed to being raised on the farm. The boar supplies 



ha1 t'of the genetic improvement potential within a herd so i t  is important to purchase the 

bcst quality animal possible. 

Input number 6 is the replacement/culling rate of sows, which is the percentage of 

brecding sows that are replaced by young gilts each year. If the replacement percentage 

is high for an extended period it suggests that the sows are not doing very well and are 

not surviving into the later parities or pregnancies. The later parities (numbers 4, 5 ,  and 

6) in a sow's lifetime are the most productive with the highest number of pigs bom alive. 

If the replacement rate of sows is to low, eventually the average age of the sows will 

increase and the productivity will decline as the sows reach parity over number 6 when 

productivity begins to decline. 

Input number 7 is the replacement/culling rate of boars. In most cases boars are kept 

for approximately 2 years, this works out to a turnover rate of about 50% of the animais 

in one year. Culling rates rnay be higher if the farm is seeking quicker genetic progress. 

Input nurnber 8 is the sow death rate, the percentage of sows in the breeding herd 

that die on an annual basis. The lower the percentage the better. If the death rate exceeds 

5%, an examination of the operation should be dune to correct the problem. 



3. I .Z Farrowing Productivity 

Input number 9. pigs bom alive per litter, input numbcr 10. preweanling death loss, 

and input number 1 1. litters per sow per year are the major inputs in calculating the 

number of pigs weaned and as a result sold from the production unit. The preweanling 

death Ioss input refers to the percentage of pigs born alive which die pnor to weaning. 

This variable will depend on the management of newly farrowed sows. the building 

facilities and the mothering ability of the anirnds- 

The litters per sow per year input refers to the nurnber o f  litters produced by the sow 

on an annual basis. This value has considerable impact on overall herd productivity. 

This value is related to the breeding management, reproductive disease status, nutrition, 

etc., of the sow herd. An earlier weaning age ailows for a slight increase in total litters 

per sow per year. By using earlier weaning times also tends to increase the litters per sow 

per year. 

Input number 12, weaning age in days, which refers to the average age of baby 

piglets when they are weaned. The weaning age has traditionally k e n  28 days, but an 

increasing number of operations are moving to a 21 day weaning with good success. It is 

now possible to move to even lower weaning ages of 10 to 14 days. 

Input number 13 is the post weaning death loss to 20 kg weight, which refers to the 

nurnber of post weaning death losses in the immediate p s t  weaning time period. The 
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separation of post weaning death lossrs in input number 13 and the grower finisher death 

loss at input number 14 is made to provide a caiculation of the number of feeder pigs 

which would be availabIe for sale. The saie weight of the post weaned pigs is 

approximately 20 kg. This weight is used to split the two death loss inputs@ost weaning 

vs grower) . Usually the highest death loss happens in the immediate post weaning 

period. and these losses are related to the disease statu, management program, and 

building facilities of the f m  unit. 

Input number 1 4 is the grower finisher death loss which refers to the percentage of 

pigs which die in the grower finisher stage of growth. A n y  percentage above 2% or 3% 

should be considered abnormal and shouId be investigated. The feed used by pigs which 

die at this stage is taken into account in the feed usage and feed cost caiculation within 

the model, 

The number of pigs weaned is calculated by multiplying the number of farrowings 

per week by the pigs born alive per litter by the litters per sow per year and then by one 

minus the preweanling death loss percentage. 

The total pigs marketed is calculated by: 

Pigs marketed = pigs weaned x (1 - post weaning death loss) x (1 - grower finisher 

death loss). (3.1 ) 



The pigs marketed pcr breeding sow per year is calculated by dividing the total piçs 

marketed by the number of breeding sows. 

3.1.3 Feeding Costs 

The calculations of feeding costs in PorkPLAN are derived from two components, 

the cosr of feed ingredients and the amount of feed used as calculated from animal weight 

ranges and feed conversions. The feed use of breeding stock is calculated as amount 

eaten per day on feed. 

Input 15 is the cost per tonne of the feed used as creep or starter feed within the 

farrowing unit. The feed cost of this input times the kilograrns of creep feed used at input 

39 is added to the overall feed cost. 

Input 16 refers to stage 1 starter feed, or the cost per tonne of the fust stage starter 

feed used irnmediately afler weaning. Weaning weight (input 40), feed conversion (input 

41), and weight of  switching to stage 2 starter (input 42), are used to calculate the 

kilograms of stage 1 starter used and this cost is applied to the overall feed costing 

equations. 

In some operations the same feed is used throughout stage 1 and stage 2, and in that 

case the per tonne cost input at input number 16 should be the same value as the stage 2 

starter (input 17). 



Input 17 rcfers to the cost per tonne of stage 2 starter feed. 'This input is used in 

association mith inputs nuniber 43 and 41. stage 2 starter feed conversion and the weight 

input at input number 44 when a switch is made from stage 2 starter to grower 1.  

3.2 Inputs for On-Farm Milling 

3.2.1 Feed Ingredient Costs 

Input nurnber 18 refers to the cost of barley per tonne. This is a key ingredient for 

barley is a key ingredient in al1 rations, and the cost of barley can Vary significantly. 

Input 19 sets the relationship between the cost of wheat and the cost of barley. Wheat 

has been historically 20% to 40% higher in cost in relation to barley. The value of barley 

price is entered as a percentage of wheat price which then calculates the wheat cost at the 

specified price of the barley at input number 18. Input 20 is the per tonne cost of hulless 

barley. If  hulless barley or other feed grains are used. the proportion used can be entered 

in the ration formulas worksheet. Inputs number 21 and 22 allow for additional and other 

feed grain or energy component in the feed. 

Input 23 refers to the per tonne cost of soybean meal used as a protein supplement 

within the ration formulations. Soybean meal is the most commonly used protein 

supplement but there may be situations where soybean is not used. In that case this input 



coiild bc usrd for the ptx tonne input for the other protsin ingredients. Adjustmsnts 

~ i w l d  be niade in the ration fomuiation section for the percentage of that ingredient 

uithin the total ration. 

Other protein supplement used in swine diets, such as canola meal are entered as 

Input 24. The default version of PorkPLAN calculates a cost of canola meal at 63% of  

the per tonne cost of  soybean meal. This has been the historical relationship between 

canola meal and soybean rneal prices. Input number 25 refers to the per tonne cost of  

either peas or the peakanola blend that was used as an additional protein ingredient in the 

feed formulations. Input number 26 provides another location to place additional protein 

feed ingredients into PorkPLAN. 

Inputs number 27 to 30 refer to the per t o m e  cost of various vitamin and mineral 

prernixes or base mixes which are purchased as ingredients in the ration formulations. 

Input number 3 1 refers to the purchased cost on a per tonne b a i s  o f  oil or fat used as an 

ingredient in the ration formulations. Oil o r  fat is starting to be used in swine rations for 

both an energy source and as a means of controlling feed dust, it is used at around a level 

of 1 % or 2%. Input number 32 refers to the per tonne cost of purchased lysine which is 

used as an amino acid supplement within the ration formulations. Lysine is the limiting 

essential amino acid. and synthetic lysine is added to rations at low levels, in the range of 

0.1 % ro 0.05% of  weight. Inputs number 33 to 37 refrr to the additional feed ingredients 

that can be used in the ration formula. 



Input number 38 refers to the pcr tonne cost related to the rnanufacturing of feed. The 

cost ussd at this input increases the cost of the calculated rations ininiediately below this 

input by the direct amount entered. The additional costs involved in on farm feed 

manufacturing includes additional equipment, additional cnergy use, additional labour 

and additional management requirements for ration formulation, purchase of ingredients, 

inventory control. etc. These could also be included as part of other inputs, for building 

ad equiprnent, labour, management fees, etc. 

3.2.2 Calculations of the Cost of Farm Mixed Feeds 

The cost of f m  mixed feeds is separated into the cost per tonne of grower #1 ration, 

grower #2 ration. finisher ration. dry sow ration, and lactation ration. Each of these 

calculations refer to the rations formula worksheet, where the exact percentage amounts 

of each ingredient (barley, feed wheat, etc) used for each of the different hog growth 

stages (dry sow, lactating sow, grower # 1 ration, etc) are inputted and that percentage is 

brought to the input worksheet to be multiplied by the cost of each ingredient and 

surnrned to a total cost per tonne for each mixed feed formulation. 

When feed is manufactured off farm and the complete rations are purchased at an al1 

inclusive per tonne cost, the per tonne cost values can be entered directly into inputs 

number 18 through to nurnber 37. As a result of using this direct input, the formula 

calculations are bypassed and the value is used in calculating the feed costs. An exampie 

of this would be if grower number 1 ration was bought at $1 80.00 per tonne, the value of 
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S 180.00 \vould bc placed in the ce11 that calculates the cost per tonne of grower number I 

ration. Thc samc would go for the other rütions. depending on whzther al1 or some of the 

rations were purchased from off fam sources. 

The goaI seek tool on lMicrosofi Excel c m  also be used here. The goal seek tool in 

Microsoft Escel is a method of goal seeking which determines the value that is required 

in a single input ce11 to produce a result that you want in a dependant (formula) cell. For 

example. the desired per tonne of feed can be entered and the feed manufactwing costs, 

input number 38 varied to the appropriate amount. By doing this. it calculates the 

manufacturing margin above ingredient cost. By doing this with one ration, ofien the 

others calculate out very close to the desired amount- 

3.3 Feed Conversions and Quantities 

Input number 39 refers to the kilogtams of creep feed used by each pig whiie still 

nursing the sow. It is to used in calculating total feed costs. This should be the amount 

of creep feed, the cost of which was used as input nurnber 15. 

Input number 40 is the weight of each individual pig at weaning. This weight should 

be adjusted in relationship to the weaning age used at input nurnber 12. This ~veaning 

weight is used as a starting point for fecd use and cost calculations using starter feed 1-  



Input number 4 1 refers to stage I starter feed conversion. This feed conversion input. 

as well as thc ones to follow, are the kilograms of feed needed to produce 1 kiiograrn of 

live \veight gain. The conversion is used to calculate the quantity of feed needed to take 

the stage 1 starter pig from the weaning weight, input number 29, to the switching weight 

to stage 2 starter at input nurnber 3 1. The sarne methodology holds for the remaining 

feed calculations. 

Input number 42 is the weight at which the change is made to stage 2 starter feed. For 

those f m s  using only one type of starter, this weight is relatively immaterial providing it 

falls between the weaning at input number 29 and the switch to grower ration 1 weight at 

input number 33. In the case of the single starter ration, identical input prices are used at 

input number 16 and input number 17. Input 43 refers to the feed gain conversion ratio 

for the stage 2 starter ration. Input 44 is the weight at which a change is made from feed 

from stage 2 starter ration to grower ration 1. Input 45 refers to the conversion ratio for 

feed gain for the grower ration 1. 

Input 46 is the weight at which a change is made from grower ration 1 to grower 

ration 2. In those cases where only one grower ration is used, the changeover weight can 

fail between the beginning of grower ration 1 (input nurnber 33) and the switch to finisher 

ration (input number 37). input number 47 refers to the conversion ratio of feed to gain 

for the grower ration number 2. 



Input number 18 refers to the weight that a change in feed is made fioni gower  ration 

numbrr Z ro tinisher ration. Input number 49 refers to the feed conversion ratio 

tliroughout the tinishing period up until market weight. 

Input number 50 is the amount of feed fed to dry, gestating sows on a daily basis. 

This input is used to calculate the annual feed requirements and hence feed cost for the 

cestation sows. Input number 5 1 refers to the arnount of feed fed to a lactating sow while 
C 

with her litter. This is used to calculate the feed usage and therefore the cost for lactating 

sows and thus the overall feed costs for the production unit. 

Input nurnber 52 refers to the arnount of feed fed to an individual b o a  on a daily 

basis. This is used to calculate the annual feed requirements and therefore, feed costs, for 

the herd boars and the overall herd usage. 

3.4 Financiag and Project Costs 

Financing arrangements and capital costs impact both cashflow and profitability of an 

operation. The assurnptions made about financing and project costs carry through the pro 

forma analysis. 



lnput  number 53 is the total cost calculated on a per sow place basis of building the 

barn. rclated cquipnient. site preparation, well. manure lagoon. etc.. The intent of this 

input is to calculate the overall project cost for buildings and equipment. Land is not 

included in this cost, but is referred to in input number 55.  

The calculation for breeding stock cost on a per sow basis is done by: 

((Number of breeding sows + the nmber  of gilts in the pool) * (cost of replacement 

gilts) + ( number of boars x cost of replacement boars)) / number of breeding sows. (3.2) 

lnput number 54 is the pre-commissioning cost@recomrn. cost) or the operating 

capital required on a per sow basis. This is used when planning a new farm project to 

include the necessary operating capital to start up and establish the herd as part of the 

overall project cost. #en operating capital is included in aniving at the total project 

cost this input is included. Operating capital or overhead is approximately $1000.00 per 

sow. 

Based on the building and equipment cost on a per sow basis (input 53) and the 

operating capital per sow (input 54), a total project cost on a per sow b a i s  is calculated. 

By multiplying this number by the nurnber of breeding sows, the total project costs are 

derived. 



Inputs number 56 to nurnber 75 refer to rnortgage or othcr loan costs. Up to five 

diffcrcnt mortgage or  other types loans c m  be cntered and calculated in PorkPLAN. The 

first input under each loan is a percentage of the total project cost. This percentage is 

then used to calculate the principle for the loan. Terms of the loan include inputs for the 

interest rate, the amortization term of each loan, and the age of the loan in terms of how 

many years payment has been made on the amortization period. Depending on the age of 

the loan in years. the interest payment in that year is calculated and added to the interest 

on long term debt in the income statement. This allows for an estimation of interest cost 

at various times as the loans are retired. 

Input nurnber 76 refers to the percentage of the total project costs which are financed 

through a debenture, the issuing of preferred shares or other f o m s  of subordinated debt. 

It is used to calculate a principle amount which is indicated immediateIy below. If the 

principle is known it c m  be inputted directly, or the specific percentage at input number 

76 can calculated using the goai seek tool. Interest rate or dividend rate associated with 

the debenture, preferred shares, or subordinated debt are entered as input 77. 

Input number 78 refers to the term in years for the financing instrument, whether 

debenture, preferred shares or subordinated debt. This, dong in combination with the 

calculated principle and interest rate at input nwnber 77, a .  used to calculate an interest 

charge on Iong term debt within the income statement, and a principle and interest 

payment on the cash flow statement. 



Input nuniber 79 is the balance outstanding on the opcrating loan on an average 

operating day throughout the year. When a sufficient arnount of operating capital is 

capitalized into the start up of the project (input 54). the amount required for overdraft 

should be srnall. Input number 80 is the interest rate charged on the operating or 

overdraft style Ioan. The interest on the operating loan is calculated from the interest rate 

and the balance on an average day. This amount is then entered into the income 

statement as interest on operating loan. 

Input number 8 1 refers to the life of buildings and equipment for calculation of 

straight line depreciation. 

Input number 82 refers to the amount allocated to maintenance on buildings and 

equipment as a percentage of book value. Maintenance rate will Vary with the age of the 

buildings and equipment in that the older they are the higher the maintenance rate that 

will need to be ailocated. 

3.5 Salary and Labour 

Input number 83 refers to the salary or income Ievel designated for the f m  owner, 

primary operator. or farm manager. The amount will Vary with the individual 



circurristancc and how the business is organized. A zero entry is used liere when the 

calculated net income and cash balance are used to indicate the familylfarm income, 

Input number 84 are the number of hours the ownerloperatorlmanager is puning in to 

actually working with the pigs. The total labour requirement is calculated by using the 

hours of labour required per sow per year (input 86) multiplied by the number of breeding 

sows then the value of hours worked by owner/operator/manager (input 84) is subtracted 

and the remaining hours are charged at the salary and benefit cost per hour (input 85). 

The normal range will be fiom zero for larger uni& where the farm manager is not 

directly involved with the pigs, to 2,200 hours, which is 52 weeks at 40 hours a week. 

Input number 85 refers to the per hour cost of additional labour including any benefits 

charged to the operation of the production unit. For a farnily operation where no 

additionai labour is paid for, zero is entered. 

Input 86 refers to the number of hours of total labour required per sow per year to 

operate the f m .  This can Vary but on average it is in the range of 15 to 30 hours per sow 

per year, with larger production units usually on the lower range and smaller units usually 

closer to the upper range. This includes both paid and unpaid labour. 



Input numbcr 87 is the average number of hours worked by empioyees. This is the 

tinic u-orkcd o n  annual basis by outside cmployecs and is used to calculate the number of 

çnlployees required. 

3.6 Other Production Costs 

Feed, financing and labor costs make up a major portion of  cash outflow and 

expenses in swine production. There are other costs associated with production listed 

separate from these major items. 

Input number 88 are costs of  animal health service and animal health supplies on a 

per pig marketed basis. Intensive and sophisticated health prograrns will tend to have a 

higher value. The calculated animal health costs are shown on the line below input 88. 

In the case where an exact animal health cost is known the goal seek tool can be used to 

work backwards to an appropriate per pig marketed input at input 88. 

Input nurnber 89 refers to the charge for al1 utilities on a per pig marketed basis. Ody 

those costs directly attributable to the pig operation should be included. 

Input number 90 is the cost o f  handling and distrïbuting manure onto a land base, or 

other disposai costs. Production wiits that use custom applicators has resulted in the 

suggested value of approximately 0.0075 of a cent per gallon. 



Input ncinihcr '1 1 relkrs to the manure production rate mcasiircd as cubic fect pcr sow 

pcr da'.. Suggestcci \ d u e s  for this input art: presented in Tablc 3.1. 

Per Sow Farrow to Feeder Pi3 Production l 0-8 1 Cubic Fert Per Sow Per Day I 

Table 3.1 : iMrmurs Production Rates for Dit'ferent Typcs of Production Units 

Pcr Sow Farrow to Finish 2.2 Cubic Feet Per Sow Per Driy 

Per Feedrr Pig Using Wet Dry Feeders 

Input number 92 refers to the total cost for artificial insemination (AI) and other 

breeding costs throughout the year. Input number 93  is the total amount per year spent 

for office and accounting espenses. Input number 94are costs relating to renting 

equipment and materials throughout the year. The rental expense input is another piace 

\vhere unaccounted for espenses can be included. Input number 95 are aIt other 

espenses and costs. 

0.2 Cubic Feet Per Feeder Pig Pet Da- 

I 

3.7 Marketing 

Per Feeder Pig Using Dry Feeders 

Number of animals sold. quality of  animal. live weight, price and marketing costs are 

summarized in this section. 

0.25 Cubic Feet Per Feeder Pig Per Day 

Input number 96are the number of feeder pigs sold. The line above input 96 refers to 

the number of feeder pigs available for sale. In the case where 100% of  the pigs are sold 

as fceder the same vaIue is used. 



Input numbcr 97 refers to the tnnsportation costs in moving feeder pigs to the buyer 

or the point of sale. Input number 98 refers to the al1 additionai costs related to the 

marketing of pigs. like sales agency fees. auction fees. etc. 

Input number 99 is the live weight in kilograms of the sale of feeder pigs. The weight 

along with the feeder pig market p ice  calculated below input number 73, are used to 

calculate the income per feeder pig. 

Input number 100 refers to the feeder pig pricing factor/formula for the sale of feeder 

pigs. The price that is used is based on a formula which is a factor of the market price for 

slaughter hogs. The factor is used to calculate the gross income per feeder pig. 

Sensitivity anatysis is improved by making a mathematicai connection between the feeder 

pig income and the market price for slaughter/finished pigs. The goal seek tool can be 

used to mod ie  the factor in order to establish a specific gross r e t m  per pig. The 

calculated pnce per kg live weight, pice per pound, and gross income per feeder pig are 

shown on the lines below input number 100. 

Input number 10 1 are assembly yard costs used when slaughter hogs are sold through 

an assembly yard system. Input number 102 refers to the cost of transportation on a per 

pig b a i s  to the assembly yard location or the slaughter plant. 



Input n u m  ber 1 03 refkrs to the market prics on a per ckg (hundred kilograms) dressed 

~ v è i g h t  basis. A sensitivity table and graph is produced by PorkPLAX that shows the 

differcnt Ievels of net income and cash balance at various market prices. 

Input nurnber 104 refers to the average grading index of slaughter animals. The 

crading index refers to a combination of carcass weight and Iean meat yield. Animais are 
C 

ilraded in slaughter piants by Agriculture Canada inspectors and they make a ca1cc;ation 
C 

of grading index. Good qudity animal genetics produce an average index of 1 08. The 

market pice at input 103 refers to an index of 100. 

Input 105 refers to the live weight of slaughter pigs as they leave the farm. Input 

number 106 refers to the dressing percentage of a live weight pig once it is slaughtered. 

A market price index 100 (like in input 103) refers to hot, dressed carcass weight. The 

dressing percentage makes the conversion from live weight to carcass weight. The 

calculated gross return per pig is shown beïow input 106 and is based on the live weight 

of the animal, the dressing percentage, the market index, and the market pnce. 

Input number 107 establishes a factor linking the price received for cul1 sows and the 

market pice received for finished pigs. The price of sows will usually be around 60% to 

70% of the market price. The calculated price is shown below this input. Input number 

108 refers to the average weight of culled sows sent to slaughter. This input along with 

the line above a calculated sow price, is used to calculate income from culled, slaughter 
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SOM-S. Input number 109 refers to the market price for culled boars going to slaughter. 

briscd on a pcr ckg livs weight basis. Input number 110 refers tot hc live weight of 

culled. slaughtered boars. 

3.8 Miscellaneous Costs 

Input number 1 17 refers to the municipal and local property taxes paid by the unit. 

Input number 1 18 refers to calculate the insurance premium on buildings and equipment, 

based on nurnber of cents per hundred dollars of annuai coverage. This premiwn is 

calcuiated against the book value of the buildings and equipment used for depreciation 

calculations which is indicated on the line above input number 8 1. 

Input nurnber 1 19 refers to the insurance premium in cents per hundred dollars of  

coverage on the animals. This value is based on the inventory value of the breeding stock 

and the growing and finishing animals. Input number 120 is the insurance premium and 

insurance coverage for business interruption. Input nurnber 12 1 refers to the liability 

insurance premium necessary for 2 million dollars of liability insurance on an annuai 

basis. If the exact overall insurance cost for the farrn is known that exact arnount can be 

entered here and a zero value for inputs number 1 18, 1 19, and 120. input number 122 

refers to the insurance coverage on a per pig marketed b a i s  for transportation fiom fami 

to the assembly yard or slaughter plant. 



Input numbcr 123 refers to the fee charged by Agricultiire Canada for grading in 

slnuglitcr plants. Thc fee is charged dircctly to the animal and is dcducted from the gross 

income per pig. Input number 124 refers to the research or othcr checkoff that might be 

pan of the cost of marketing animals. Input numbçr 125 refers IO the administration costs 

charged by the marketing board or other sales system. Costs are based on a percentage of 

the value of the animals. 

Input number 126 refers to the any other income that might be attributable to the pig 

operation and is entered as a lump sum amount. Input number 127 refers to other income 

sources related to the pig operation which are paid on a per pig marketed basis. 

Input number 128 is the income tax rate applied to the income statement on income 

under $200,000. Input number 129 is the income tax rate applied to the income statement 

on income over $200,00. 

Input number 130 refers to the annual inflation factor used throughout the 15 year 

time frarne of the pork production model. 

inputs number 13 1 to 135 refer to the average daily gain for pigs eating the 5 different 

types of feed rations specific to this model. The inputs should represent the average 

grams of body weight gain during the time period the pigs are eating each type of feed. 



The u-ciglit gains will br  bascd on the feed conversions which \vert: established at inputs 

nunibers 40 through 49. 

3.9 Accrual Incorne Statement 

In accrual accounting revenue is recognized when the eaming process is virtually 

complete and when an eschange transaction has occurred, and recognizing expenses as 

they are incurred in generating those revenues. Revenue and expenses recognized under 

the accrual basis of accounting are independent of the time when cash is received or cash 

expenditures are made. This is different than a cash based accuunting statement where 

revenue is cornposed of the cash actually received during the year. irrespective of when 

the goods were produced or when they are sold. Similarly. operating costs are included 

as expenses only in the pied when they are paid. irrespective of when they were 

incurred. 

Revenues and expenses for the income statement are derived fiom the information 

provided in the input section of PorkPLAN. Production and financial information are 

used to generate the accrual income statement. 

3.9.1 Revenue Section 



Thc livestock incorne is derived by summing up the livestock revenue from the 

tinisticd pigs marketed. the weanling pigs marketed. the cull sou-s marketed, and the cull 

boars marketed- 

The revenue from finished pigs marketed for the first year of operation is derived by 

reference to the first 52 weeks cash flow statement in the first 52 wseks worksheet, which 

sums up the total revenue per month from finished pigs over the first 52 weeks of the life 

of the operation. The per month revenue is calculated by multiplication of the number of 

market pigs sold by the gross income per finished pig which is referenced from the 

sumrnary information section of the matrix worksheet. For the second and subsequent 

years the revenue frorn finished pigs marketed is derived by references to the annual cash 

flow section of the Matrix worksheet. 

The revenue for weanling pigs marketed in the first year of operations is derived 

from the first 52 weeks cash flow statement in the first 52 weeks worksheet, where the 

revenue from each of the first 52 weeks are summed up for the first year of operation. 

The weekly totaIs are derived by multiplication o f  the number of feeder pigs sold per 

month by the calculated gross return per weanling. 

The calculation of the yearly revenue from the sale of feeder pigs is calculated by 

reference to the cash flow statement from the matrix worksheet. Here the number of  



feedcr pigs sold psr year is multiplied by the sale uxight of weanlings times the weanling 

market price per kilogram [ive weight. 

The revenue from cul1 sows marketed for the first year of operation is derived from 

reference to the inventory section of the first 52 weeks worksheet. The monthly total 

revenue from the sale of cull sows is summed over 52 weeks to come up with the total 

revenue from the sale of cull sows for the first year of operation. The monthly total 

revenue from cull sow sales is denved fiom the inventory section of the first 52 weeks 

worksheet and is calculated by multiplication of the sows culled per month by the market 

sow price. The calculated revenue for cull sows marketed yearly is derived fiom the cash 

flow statement in the matrix worksheet. This is calcuiated yearly for years 1 through 15. 

The calculated revenue for cull b a r s  marketed in the first year of operations is 

derived from the cash flow statement in the first 52 weeks worksheet, and is calculated as 

the sum of the weekly value of  revenue for cull bars over the first 52 weeks of 

simulation. The weekly calculations are derived fiom the multiplication of the number of 

boars culled, multiplied by the total of the market boar price per ckg live weight, 

multiplied by the cul1 boar weight, divided by 100. The calculated revenue for the cull 

boars marketed in years 2 to 15 are calculated yearly by reference to the cash flow 

statement of the matrix worksheet. 



Thc otlicr income output on the income statemrnt is dcrived by taking the other f a m  

incone including interest incomc and adding that to the other pig income. 

For the first year of operation the other income is derived by reference to the first 52 

weeks w-orksheet in the cash flow section, where the values of the other farm income 

including interest and the other pig income is added up over the fint 52 weeks of 

operation. 

The value of the other pig income for each of years 2 to 15 is derived by reference to 

the rnatrix worksheet in the income statement; where the other annual pig incorne is 

added to, the other income on a per pig marketed basis? multiplied by the value of the 

total pigs marketed minus the number of pigs sold as weanlings. 

The animai inventory adjustment for year 1 is calculated as the total sows in the herd 

multiplied by the cost of replacement gilts, then adding the value of the cost o f  

replacement b o a s  multiplied by the nurnber of  boars required, and then adding to this the 

sum of suckling pigs plus weaner pigs, plus grower I and 2 pigs, plus finisher pigs, 

multiplied by the value of the gross income per finished pig divided by 2. 

The total revenue is the surn of the Iivestock income, other income, and the animal 

inventory adjustment. 
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3.9.2 Variable Costs 

The variable costs are derivcd from rcferencc to the first 52 weeks \vorksheet in the 

variable costs section. The formulation is done by summing the totat cost over the first 

52 weeks o c  feed, replacement breeding stock, salaries and benefits, ve ter inq  (dmgs 

and supplies), utilities, maintenance (buildings and equiprnent, manure handling and 

disposal, artificial insemination and breeding costs. office and accounting expenses, 

rental expenses, other expenses (consulting, fees, etc). marketing and transport, and 

operating interest charge. 

For years 2 to 15 the variable costs are derived by adding the yearly variable costs 

(same categories as in year 1) to the interest owed on a operating loan (if an operating 

loan is required). 

3.9.3 Contribution Margin 

The contribution margin is calculated by taking total revenue and deducting fiom it 

variable costs. 

3.9.4 Fixed Costs 

The fixed costs section of the income statement includes the values for the fixed 

costs of the operation, the depreciation, and the interest on long term debt. 



Fised costs for the first 52 \veeks of operation arc calculated from the first 57 weeks 

tvorksheet in the fised costs section and are the total over 52 weeks of the weekly sum of. 

the salary of the owner/opentor. property taxes. and insurance. Fixed costs for years 2 to 

15 of the operation are derived from the matrix worksheet. 

Depreciation for both die tirs< 52 weeks and for the years 2 to 15 of the operation are 

calculated using the straight line method. The booWstarting value of buildings and 

equipment for depreciation is divided by the life span of the buildings and equipment. 

This is a constant value throughout the 15 years of the operation. 

The interest on long t e m  debt for both the first 52 weeks and the years 2 to 15 is 

calculated by addition of the interest payments on mortgage loans number 1 to 5, plus the 

interest paid on debenturedpreferred sharedsubordinated debt. 

The total costs are the surn of the variable costs, the fixed costs, the depreciation, and 

the interest on long term debt The net income before taxes is caiculated as the total 

revenue minus the total costs. 

3.9.5 Accrual Adjustments 

This section is comprised of variables that are added on to the net income of the 

operation before income tax is calculated. Included in this section is ending accounts 

payable. opening inventory, and opcning accounts receivable. The ending accounts 
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payable. the opening inventoc. and the opening accounts payable do not affect the 

simulation of the operation so zero values are entered for al1 15 years. 

The deduct section include al1 variable that are subtracted from the net income before 

tases are calculated. This section includes ending inventory, ending accounts payable, 

opening accounts payable, and the pnor years losses camed forward. The only variable 

that will affect the simulation is the prior years losses carried forward, al1 the rest are set 

to zero for the entire 15 year period. 

The value for pnor years Iosses carried foraard is derived fiom the previous years 

net income before taxes, if the value for net income before taxes is negative then that 

value is returned here. 

3.9.6 Net Income For Tax 

The net income for tax output is calculated by taking the value for the net income 

before taxes, plus accrual adjustments. 

3.9.6.1 Income Tax Payable 

The income tax payable output is calculated by using a income tax rate of 21 34% on 

the first $200,000 of  income and an income tax rate of  45.84% on income over $200,000. 

The net income for the limited partnership is based on the person income tax rate for a 

individual with earnings greater than $59,180 in Manitoba. 
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3.9.7 Nct Income After Income Tar 

The net income afier income tax output for the corporate and limited partnership hog 

operations is caIculated by taking the net income before taxes and subtracting the incorne 

tax payable. using the prevailing tax rates in Manitoba for 1998. For the corporation a 

standard formula is used and for the limited partnership investors are taxed based on 

their individual tax bracket. For the analysis it will be assumed that they quaIi@ to be in 

the highest tax bracket. This is due to the fact that a person who earns more than 

$59,180.00 in Manitoba is in the highest tax bracket and it is unlikely that people earning 

less than this would be investing in one of the hog operations. 

3.10 Balance Sheet 

The balance sheet is a systematic listing of d l  the businesses assets and d l  its 

liabilities at a specific moment in time. The accounting identity underlying the balance 

sheet is assets equals liabilities plus net worth. Liabilities are the claims on the firm's 

assets by lenders and other creditors. Net worth represents the daims of owners on those 

assets. The total claims of creditors and owners c m  not exceed the total value of the 

assets. 



3.10.1 Assets 

The cash available at time zero is bascd on the calculated capitalization minus the 

capital cost of buildings and equipment minus the cost of landsite for the barn. n i e  

calculated capitalization for time zero is derived from the matrix worksheet and is 

calculated by multiplication of the capital for buildings/land/equipment per sow, by the 

number of active breeding sows. For years 1 through 15 the cash is calculated as the net 

cash balance minus the interest on operathg loan. 

The net cash balance is calcuiated by the adding together the surplus/deficit for the 

period, the interest on the operating loan for the beginning of the period, and the cash on 

hand at the b e g i ~ i n g  of the period. The total net cash inflow is calculated as the sum of 

total livestock revenue, loan proceeds, other farm income, accounts receivable, other pig 

income, and capital sales. Total cash outfiow is calculated as the sum of the livestock 

expenses and general expenses. The interest on operating loan expense is calculated as 

the arnount of net cash balance times the interest rate (if net cash balance is negative), or 

zero if the net cash balance is positive. 

The Iivestock inventory output is calculated for years 2 through 15 as the total sows 

multiplied by the cost of replacement gilts, plus the cost of replacement boas multiplied 

by the number of boars, plus the surn of suckling pigs, weaners, and growers, multiplied 

by the gross incorne per pig divided by 2. The livestock inventory is calculated for year i 

and then this value is held constant throughout the rest of years 2 to 15. 
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The long tenn assets inciude the sum of the land, buildings and equipment. and otlisr 

Iong terni assets. Land is held at a constant value over the 15 years. Buildings and 

equipment are calculated as the cost of buildings and equipment per sow place muitiplied 

by the number of active breeding sows (calculated in the third year of  operation). This 

value is depreciated using the straight line method for years 2 through 15, based on a Iife 

span for buildings and equipment of 20 years. 

3.10.2 Liabiiities 

The current liabilities consists of  the operating loan which is set to zero throughout 

the 15 years of the simulation. The long term liabilities for the operation consist of the 

mortgage loans number 1 to 5, and the debentures. 

The mortgage loan nurnber 1 at time zero is calculated as 60% of the total 

capitalization needed to start the operation. The mortgage loan number 1 for years one 

through fifteen is calculated as the mortgage loan minus the interest payment and the 

payment of interest to the principle, which is caiculated in the amortization and 

repayment section of the financial statements worksheet. 



The mortgagc loan payment is calculated as an annuity paynient. wiih the pt-inciple 

to bc paid off in fifteen years at a specified interest rats. 

The mortgage loans output number 2 to 5 is calculated in the sarne fashion as the 

mortçage loan number 1. except that this keeps track of the sum of the mongage loans 

nurnber 2 to 5 instead of just one mortgage loan. 

3.10.3 Equity 

Equity section consists of the outputs class A comrnon shares, preferred share 

capital, and retained earnings. The class A common shares are calculated as the 

calculated capitalization needed for the project, minus the amount of capital fiom al1 the 

mongage loans, minus the capital from the debentures. The preferred share capital for 

the operation is set at zero for the entire fifieen years. 

Retained earnings are calculated by taking the retained eamings at the beginning of 

the year, minus the dividends paid out, and then adding net income after income taxes. 

Total equity is calculated as the sum of class A common shares, plus the preferred 

s hare capital, plus the retained earnings. 



3.1 1 Cash Flow Statement 

The cash flow statement is a projection of al1 the cash transactions relating to the 

business that occur during the accounting period. All cash on hand at the b e g i ~ i n g  of 

the period constitutes the sources of cash for the business. The cash outflows and the 

cash on hand at the end of the period make up the uses of cash, which must always equal 

the sources for accounting purposes. 

The purpose of a cash tlow statement is to provide information about the operating, 

financing, and investing activities on cash resources. For the purposes of financial 

reporting, the cash flow statement can be used as a tool to evaluate the solvency and 

liquidity of an enterprise. The liquid resources of a firm d l  be measured in terms of 

cash and its cash equivalents. In order to measure these types of resources, this statement 

is structured to reflect the cash flows involved in the operating, financing, and investing 

activities of the fim. These t h e  activities of the firm include items such as cash flows 

resulting from discontinued operations, cash flows from extraordinary items, outlays for 

acquisition of assets and proceeds from the disposa1 of assets, the issue aiid repayment of 

both debt and share capital, and the payment of dividends. The cash flow statement 

enables an investor to assess the firms ability to generate cash from interna1 sources, to 

repay debt obligations, to reinvest and to make distributions to owners. 



3.1 1.1 Cash on Hand 

Cash on hand for the first 52 weeks is the cash avaiiable for operating inventory 

buildup. The cash avaiiable for operating inventory buildup is derived from takinç the 

calculated capitalization needed for start up of  the operation, deducting the calculated cost 

of buildings and equipment, and then deducting the cost of land or site for the barn. 

For years 2 to 15 the cash on hand is derived as the cash balance from the previous 

years operations. The cash balance calculation for yearly operations are calculated as the 

net cash balance minus the interest on operating expense. 

The net cash balance is calculated as the total cash inflow minus the total cash 

outflow, plus the operating loan at the begiming of the period, plus the cash on hand at 

the beginning of the period. The total cash inflow is calculated as the surn of total 

livestock revenue, loan proceeds, other f m  income (including interest), accounts 

receivable, other pig income, and capital sales. 

The total cash outfîow is calculated as the sum of livestock expenses and general 

expenses. The livestock expense output is calculated as the sum of feed costs, breeding 

stock, salaries and benefits, utilities costs, veterinary and dmg costs, manure handling and 

disposal, artificial insemination, rental expenses, other expenses, and marketing COS~S. 



The general expensr output is calculated as the sum of maintenance costs, property 

taxes. insurance. office and accounting expense, saiary (ow-ner/operator). incorne tax. 

niortgage loan # I  (Principle and interest), mortgage loans #2 to #5 (principle and 

interest), common share dividends paid, debenture interesvpreferred share dividends, and 

debenture/preferred shares paid out. 

The interest on operating expense is calculated from an if statement, if the net cash 

balance for the year is less than zero, then the interest on operating expense is that value 

rnultiplied by the interest rate on operating loan, if not less than zero, a zero value is 

re tumed. 

3.12 Calculating RUA and Variability of ROA 

Values for the expected ROA and variability in ROA are calculated for each 

different type and size of hypothetical hog operation based on a mean value for the price 

of market hogs/weanlings and barley, as well as for each of the situations where 

hodweanling prices and barley prices are varied by two standard deviations up or down 

from their average values. 



The ca~culation of ROA values is shown in the investment sheet of PorkPLAN for 

botli the limitcd partnership and the corporation. ROA values are derived by dividing the 

earnings before income and taxes (EBIT) (taken from the income statement) by total 

assets (taken from the balance sheet) for both the limited partnership and the corporation 

for years one through fifieen, 

On a separate spreadsheet the ROA values for the 15 years are compiled for each of 

the different combinations of types and sizes of hog operations. The average and 

standard deviation of the ROA values over the 15 years is caiculated for each different 

hog operation. These values will be used to determine how the different combinations of 

hog operations compare against each other in terms of a risk-return tradeoff- 

The trade off between risk (measured by standard deviation) and expected profits 

(ROA) will be represented graphically, with the risks of the different hog operations 

ploned against their expected profits. Higher risk will be represented by movement dong 

the horizontal mis, while higher profits will be measured on the vertical axis. The 

outcome of this will be a graph with points representing each hypothetical hog operations 

risk and return tradeoff. The goal is to pick out the best alternatives for investors, or the 

investrnents in terms of hog operations that provide the optimal combination between nsk 

and return. 



CHAPTER 4 SIMULATION MODELS 

4.0 Introduction 

This chapter deals with describing the farm specifications and the business 

parameter values for each of the different types of hog operations. This chapter contains 

descriptions of major input assurnptions involved in the 600, 1200, and 2400 sow farrow 

to finish operations, as well as the 600 and 1200 sow farrow to wean operations. 

4.1 Input Assumptions in the 600, 1200, and 2400 Sow Farrow to 

Finish and the 600 and 1200 Sow Farrow to Wean Operations 

The following production assumptions are based on the best production practices 

of a well rnanaged hog fami in Manitoba. The farrow to finish models are assumed to be 

three site operations empIoying segregated early weaning (SEW) and al1 in al1 out 

production. The farrow to wean models are assumed to be two site operations employing 

segregated early weaning and al1 in al1 out production. 

4.1.1 Breeding Herd Inventory 

The breeding herd inventory will be the same for both the farrow to finish and 

farrow to wean operations. The sow to boar ratio is 16: 1.  The percentage of open giits to 



total sou. riumbsrs is five percent. The replacernent/culling rate of sows is forty percent a 

ycar. \vfiiIc ~tie replacement/culling rate of boars is fifty percent a year- The sow death 

rate is thrce percent a year. 

The number of farrowings per week is 27 for the 600 sow operations and 54 for 

the 1200 sow operations. The number of breeding sows for the 600 sow operation is 

calcuiated out to be 624 in year one, decrease to 610 in year two, decrease to 597 for 

years three and four, and then stay constant at 585 for years five through fifteen. For the 

1200 sow operations the number of breeding sows is calculated out to start at 1248 in 

year one. decrease to 1220 in year two, decrease to 1 194 for years three and four, then 

stay constant at 1 i 70 for years five through fi fieen. 

41.2 Farrowing Productivity 

The fàrrowing productivity is assumed to be the same for the fmow to finish 

operations as the farrow to wean operations. The number of pigs bom alive per litter for 

the operations is assumed to increase siowly over the first four years fiom 10 in year one, 

to 10.5 in year 2, to 10.9 in year 3, and then level off at 1 1 for years five through fifieen. 

The reason for the slow increase and leveling off of the pigs born alive per litter is 

because it is assumed to take three years from the time the barns are initially established 

to the time when the barns reach optimum performance. 



The n-caning age is eighteen days. The preweaning death loss will start out at 8% 

a year md then dccreasc and stay at 5% a year for yerirs two through fifieen. The post 

waning  death loss to 20 kilograms is 1.5% per year for the fifteen years and the grower 

finisher death loss is 1 % per year for the fifieen years. 

The number of litters per sow per year will increase over the first five years; 

increasing from 2.25 litters per sow per year in the first y e q  to 2.30 litters per sow per 

year in year two, to 2.35 in year four, then to 2.4 litters per sow per year fiom year 4 

through to year 15. 

4.1.3 Feeding Costs 

The feeding costs for the simulations of the farrow to finish and farrow to wean 

hog operations is based on the assumption that the feed is mixed on the f m ,  as opposed 

to being purchased as cornplete feed. The following are the input parameters relating to 

the cost of the ingredients to be purchased in order to mix the feed at home. 

4.1.3.1 Feed Ingredient Costs 

The prices of the feed ingredients are the same for both the farrow to finish and 

the h o w  to wean operations. The base pnce of barley is derived fiom the average of 

Canadian Grains Council weekly cash pnces (Cd $/TOM@ fiom l992-WW. the base 

pnce of barley is calculated as $96.96/tonne. The price of barley will be varied by two 

standard deviations above and below the mean in order to capture the possible effects that 
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ttic fluctuations in the price of barley could have on the simulations. The standard 

dcvintion of barle). pice  over the 1992- 1997 period was calculated to be S27.Wtonne. 

The simulation of the models was calculated with barley set at $15 1.66honne (two 

standard deviations above the mean), as well as with barley set at S42 .26~ome (two 

standard deviations below the mean). StatisticalIy there is a 5% chance that the pices fa11 

outside the upper and lower range. which is represented by two standard deviations above 

or beiow the mean. In other words there is a 95% probabiiity that the price of barley at 

any given time will fa11 between two standard deviations of the mean price of barley. The 

baselaverage price of barley, dong with the high (two standard deviations above the 

mean) and low (two standard deviations below the mean) ptices used for barley in the 

simulations is represented in table 4.1. 

The cost of feed wheat is calculated to be 126.1 % of the price of barley. This is 

based on the historical relationship between bariey and wheat. Based on this relationship, 

the cost of feed wheat used in the simulations is calculated to be $ I22.27ltonne. The 

average price of Canadian feed wheat calculated over the 1992- 1 997 period was 

calculated to be $122.14/tome (Canadian Grain Commission numbers). The average as 

well as the low and the high is presented in table 4.1. 

The average, low, and high pnces for soybean meal (based on Manitoba markets 

weekly cash price (Winnipeg) fiom 1992-1 997) and canola meal ( based on Manitoba 

markets weekly cash price (Altona) from 1992- 1997) are also presented in table 4.1. 

80 



Tabte 4.1 Feed Prices Used in the Simulations 

1 Feed Wheat 1 $122.27 i 5204.95 1 $39.34 

Ingredient 

Barley 

1 Soybean Meal 1 $315.27 1 $189.31 1 $441.23 

I 1 I I 

Al1 px-ices are represented in dollars per tonne, based on 1992-1997 period 

Base Average 

$96.96 

The cost of vitamin/mineral base or pre mix number 1, number 2. and number 3 

are based on current market pnces and are represented in table 4.2. The price of oil or fat 

and the px-ice of lysine arnino acid are based on current market prices and are represented 

in table 4.3. 

High 

$151.66 

Low 

$42.26 

Table 4.2 Current Market Price of Vitamin/Mineral Base or Premix 

Premix 

VitamidMineral Base or 

Number 3 Number Ingredient 

$670.00 

Number 1 

2 

$700.00 $882.00 



Table -1.3 Current Market Price of Oil or  Fat and Lysine Amino Acid 
I I 1 

Lysine Amino Acid 

Ingredient 

Oil or Fat 

The cost of on f m  feed manufacturing used in the simulations is assumed to be 10 

dollars per tome. 

Current Market Pricc 

$900.00 
\ 

4.1.3.2 Cost of Farm Mixed Feeds 

The cost of farm rnixed feeds for grower # 1 ration, grower #2 ration, finisher 

ration, dry sow ration, and lactation ration used in the simulations are shown in table 4.4. 

The farrow to wean operation only feeds the pig up to 23 kilograms and as a result 

utilizes only the 

lactation ration. 

stage 1 starter and stage 2 starter, as weli as the dry sow ration and the 

Table 4.4 Cost of Farm Mixed Feeds 

1 Grower XZ Ration 

Cost of Farm Mixed Feeds 

Grower # 1 Ration $181.80 

Finisher Ration $165.31 

Dry Sow Ration 

Lactation Ration 

A 

$1 53.72 

$180.77 



4.1.3.3 Feed Conversion and Quantitics 

The feed conversion and quantities will be considerd to be the samc for both the 

farrow to finish operation and the farrow to wean operation. The farrow to wean 

operation only grows the pig up to 23.0 kilogms and thus onty utilizes feed up to the 

grower # 1  ration stage of feeding. The feed conversion and quantities are shown in table 

4.5. 



Ta blc 4.5 Feed Conversion and 

Fecd Convcrsion and 

Quantitics 

Creep/Plasma Starter 

Stage 1 Starter Conversion 

Switch to Stage 2 Starter 
-- 

Stage 2 Starter Conversion 

Switch to Grower # 1 Ration at 

Grower ff 1 Conversion 

Switch to Grower #2 Ration at 

Grower #2 Conversion 

Switch to Finisher Ration at 

Finish Conversion to Market 

Gestation Feed for Sows 

Lactation Feed for Sows 

Boar Feed 

0.50 (total kgs 

usedpig) 

1.40 (feed to gain) 

10.0 kgs 

1.60 (feed to gain) 

23.00 kgs 
-- 

2.50 (feed to gain) 

45.00 kgs 

2.90 (feed to gain) 

70.00 kgs 

3.40 (feed to gain) 

2.50 kgdday 

6.50 (Weaning Weight 

( W )  

4.1.4 Financing and Project Costs 

The financing and project cost for the farrow to finish operations and the farrow to wean 

operations are contained in table 4.6. 



Tublc 4.6 Financina, and Project Costs 

Bldg. cqpt. sitc dcv cos: (pcr sou) 57.000 SR-000 S5.500 
1 1 1 

Capital Cost of Land for Bani 1-ocrttion S24.000 536.000 SJ 8.000 

C'osi of Fecd Xlill S400200 5600.000 S950.000 

Total bldg. cqpt . & siic dsv Cost 1 U.179.000 ( 59.552.000 1 SI 3.139.500 
Drccding stock cost on a per sow b s i s  5592 5492 5592 

i i 
Prccomrn. cost per sow cscluding brccding S l .O00 5 1 .O00 S 1.000 
stock 

Total prrcomm. cost per sow excluding 
brcrding stock 

- - -  

Total prccornm. c o s ~  

Total projccc costs on a pcr sow brisis 

Total projecr cos& 

The capitalization for the start up of the hog barns is assumed to be 60% from 

mortgage and 40% from share equity, as shown in table 4.7. The 60% from the mortgage 

will be in the fom of a 1 5 year loan and interest will be caiculated on the principal at a 

interest rate of 7.50%. The remaining 40% of the required capitdization will be raised 

through share equity. with interest on the operating equity loan assurned to be 8%. 

The book or starting value of the buildings and equipment for depreciation is 

calculated in the third year of operation, the life of the buildings and equipment is 

Table 1.7 Initial Capitalization 
1200 sow n~ 

W.674.084 

53.1 1 6.056 

Initial Capitaliahtion 

hlorigage (60%) 

Equity (40.6) 

lZûû Sow FF 

57.18 1.484 

54.787.656 

600 Sow FF 

53.296.148 

S S. 197.432 

2400 Sow FF 

5 10.62 1.824 

57.08 12 16 

600 Sow FW' 

S 1.934.988 

5 1289.992 



assumcd to bc 20 pears and will bè subjcct to straight line depreciation, The maintenance 

rate on the buildings and equipment as a percentage of the book value. is set at 0% in year 

one. 1.00% in year two. and 2.00% in years two to fifieen. 

4.1.5 Salary and Labour 

The salaries to the owner/operator is of $35,000 a year for the 600, 1200, and 

2400 sow fmow to finish operations, and $32,000 for the 600 and 1200 sow farrow to 

wean operations. The nurnber of direct hours worked by the ownedoperator is assumed to 

be 1 O00 hours per year for al1 the operations. 

The labour and benefit charges for al1 the hog operations is assumed to be $1 1.44 

an hour. The hours of labour required per sow per year is assumed to be 18 for the farrow 

to finish operations and 13 for the farrow to wean operations. The hours that an 

individual employee is assumed to work each year for al1 the operations is 2,000, 

equivaient to 50 weeks at 40 hours a week. Using the above nurnbers it is calculated that 

4.87, 12.87, and 21 person years (other than the ownedoperator) are required to nui the 

600, 1200. and 2400 sow farrow to finish operations respectively, and 3.38 and 7.26 

person years (other than the owner/opçrator) for the 600 and 1200 sow farrow to wean 

operations respectively. 



4.1.6 Inputs Regarding Other Production Costs 

The inputs regarding other production costs for both the farrow to finish and farrow to 

wean operations are shotvn in table 4.8. 

Table 1.8 Inputs Regarding Other Production Costs 
1 I 1 I 1 

Production COS& 

FF W 

Hcalth Scwiccs and Supplics (pcr 5232 52.32 52.32 $ 1 3 5  

pig rnarkctcd) 

Utilities 52.79 52.79 52.79 52.06 

-- 

Olhcr Expensa (consulrine. etc) 1132.835.001G 

4.1.7 Marketing Costs 

The cost o f  transport to assembly yard o r  plant is assumed to be $2.00 per pig for 

the farrow to finish operations, and $1.50 per feeder for the farrow to wean operations. 

The inputs that has the most significant effect on the simulations are the market 

price received for slaughter hogs (for the farrow to finish operations) and the market price 

for feeder pigs (for the farrow to wean operations). The base slaughter hog pnce used in 

the farrow to finish models is derived from the monthly average p i c e  given as dollars per 

ckg dressed weight that Manitoba Pork received for hogs from 1992 to 1997. The 



standard dcvirition over the 1992 to 1997 period will be used to measure the upper and 

lower possible outcomes for the mode!. Two standard deviations is added to or 

subtracted from the base price to corne up with the possible dispersion in outcomes for 

the simulation. This will capture 95% of the possible variation or outcomes that could 

possibly happen. 

For the farrow to wean operations the price receive for feeder pigs will be based 

on a formula that ties the price of feeder pigs to the market price for hogs. Hog prices are 

summarized in Table 4.9. 

The following inputs will be the same for the farrow to finish and the farrow to 

wean operations. The average grading index of the slaughter animais is assumed to be 

i 1 1 .O. and the live market weight is assumed to be 1 10.0 kilograrns. The dressing 

percentage of the live weight pigs is assurned to be 8 1 % and the market sow price is 

assumed to be 7 1 % of the market price or $109.25. The cull sow live weight is assumed 

Table 4.9 Price Received for Market Hogs and Feeder Pigs 

to be 200 kilograrns. The market boar price is assumed to be $75.80 per ckg live weight 

and the cull boar live weight is assumed to be 225 kilograrns. 

F W  (600 & 1200) 
I 

$2.62 

$3 -3 8 

S 1-85 

Prices Received (based on 1992-1997 period) 

Average Market Price Per ckg. dressed weight 

Average Feeder Price Per kg. live weight 

+ Two Standard Deviations 

- Two Standard Deviations 

FF (600,1200,2400) 

E 153.87 

S 198.89 

S 108.85 



4.1.8 Miscellancous 

The follorving miscellaneous inputs are the same for the farrow to finish 

operations as for the farrow to wean operations. The property taxes that are payed per 

year by the 600, 1200, and 2400 sow operations are $7,575 and %8,150, and $9,000 

respectively. The insurance premium on the buildings and equipment is assurned to be 

$0.46 per $100 coverage for both operations. The insurance premiurn on the animals and 

the business interruption insurance are both assumed to be $0.80 per S 100.00 coverage. 

The liability insurance for both operations is assumed to be $225 per year for every two 

million dollars of liability insurance coverage on an annuai basis. The transportation 

insurance is assumed to be $0.13 per pig marketed. 

The Agriculture Canada grading fee is assumed to be $0.075 pet pig marketed and 

the research or other checkoff involved is assumed to be $0.14 per pig marketed. The 

marketing board administration costs are assumed to be 1 % of the gross value of the pig 

marketed. 

The income tax rate for the corporate hog operations is 2 1.12% on the first 

$200.00 and 46.12% on income more than $200,000, based on the rate that a corporation 

in Manitoba would be subject to. The income tax rate on the limited partnership hog 

operations is based on the Manitoba personal income tax rate. 



4.1.9 Additional 15 Ycar Inputs 

Thc inflation factor applisd to inputs such as salaries and benefits, animal health 

supplies. utilities. rentals and other espenses. trucking, taxes, insurance, and income ta,u 

rates is assumed to be 3%. 

The inputs for the average daily gain in the first 52 weeks worksheet are as follow 

(expressed in grams gained per day): 500 for starter ff  1,620 for starter #2, 800 for grower 

f: 1.850 for grower #2, and 930 for finisher pigs. 



CHAPTER 5 - RESULTS OF SIMULATION 

5.0 Introduction 

This chapter contains the results 9f the simulations. The farrow to finish 

opcrations are presented. followed bg the farrow to wean operations. In each section the 

baseline simulation is presented. The baseline used average market prices for h o p  

barley. etc. In each section deviations from average market prices are also presented.. 

The average ROA and standard deviation of ROA over the 15 year period for each 

base1 ine scenario is presented. An efficient value frontier is developed from this 

information so a subset of preferred alternatives are identified, based on EV trade-offs. 

The amount of tirne the 15% equity that is invested by venture capitalists needs to stay in 

the operations and still rnaintain a positive cash flow is also presented as a basis for 

evaluating the liquidity of the investment. 

5.1 600 Sow Farrow to Finish Operations 

5.1.1 Baselinc simulation 

When the 600 sow farrow to finish operation was simulated with the market pnce 

rcceived for hogs and the market price for feed barley set at the 1992 to 1997 average 

values the rate o f  return on assets afier tax (ROA) for both a limited partnership and a 



corporation over 15 years exhibit positive returns. Figure 5.1 shows the espected ROA 

for both the limitcd partnership and corporation ovcr the 15 year p l a ~ i n g  horizon. Due to 

the initiai start up cost involved with building the barn and establishing the breeding herd. 

year one of the simulation reveals a negative ROA. The ROA values then exhibit a slow 

decrease over the year two to year fifieen range, from 12.78% in Far  two to 9.26% in 

year 15 for both the limited partnership and corporation. The gradua1 decrease is due to 

the fact that the operations earnings before interest and taxes is declining at a faster rate 

than the operations total assets are declining (ROA=EBIT/Total Assets). The operations 

exhibit an initial loss of $588,372 in year one, then a positive but decreasing EBIT Stream 

of values from year two to fifieen. A positive EBIT value o f  $650,541 is shown in year 

two, then the operations show a slow decrease in EBIT to $490,3 14 in year fifieen. 

Figure 5.1 Baseline 600 Sow Farrow to Finish Operation 
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The corporation eshibits a higher profitability than the limited partnership in years where 

the hog oprration is in a situation whcrc tases are applicable (when a profit is shown). 

This is due to the fact that the ta.. rate for the limited partnership is higher than that for 

the corporation. The income tax paid for the two operations are exhibited in figure 5.1.1. 

The operations carry forward losses for the first two years in order to reduce the tau 

liability. In year three the operations start to run into a net surplus and begin to pay 

income tax. The income tax values increase steadiiy from $37,304 and $19,121 in year 

three, to $239,059 and $176,377 in year fifieen for the limited partnership and 

corporation respectively. 

Figure 5.1.1 lncome Tax Paid for Saseline 600 Farrow ta Finish Operation 



5.1.2 Sensitivity of Rcturns to Changes in Market Hog Prices 

Figurcs 5.2 and 5.3 show the variability of ROA for the lirnited partnership and 

corporation over time when the market pricr: of hogs is varied between $108.85 and 

$198.89, which is a range of *2 standard deviations about the mean. 

If the market price for hogs is decreased to $108.85 (Figure 5.2) and the 600 sow 

farrow to finish operations are simulated again the limited partnership and the corporation 

become unprofitable and quickly become financially unsustainable. The ROA values for 

years eight to fifteen are not included because of the unreasonable losses that would have 

been sustained, any business opention would be bankmpt afier sustaining the kind of 

losses shown after seven years. 

F i g u r e  5.2 Sons i t i v i ty  o f  R m t u r n s  t o  L o w  M a r k e t  H o g  P r i c e r  F o r  6 O O  S o u  f a r r o w  to 
f i n i s h  O p e r i t i o n  
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The 600 sow farrow to finish operations were also simulated with the price of 

niarket hogs set at 5 198.89 or two standard deviations abovr the average pricr (Figure 

5 . 3 )  In this instance the operations are highly profitable. In year one, both the limited 

partnership and the corporation lose money due to the capital cost of start up. Afier that 

the operations exhibits a healthy profit as the ROA reaches 22% in year two and then 

slowly declines for both the lirnited partnership and the corporation respecîively. The 

decline is due to a high cash flow. Cash is k i n g  accurnulated fiom year two on with the 

result being that the ROA value is decreasing as cash adds to the total assets of the hog 

operation (ROA=EBITmotal Assets). The EBIT values increase gradually from 

$1.250'794 in year two to $1,274,455 in year four, then decrease gradually fiom year four 

to $1,117,384 in year fifieen. 

F i g u r e  5.3 Sens l t i v i t y  o f  R e t u r n s  to  H I g h  M a r k e t  H O Q  Pr lces  F o r 6 0 0  S o w  F a r r o w  t 0  
F I n I s h  O p e r r t l o n  



5.1.3 Scnsitivity of ROA to Changes in Feed Costs 

Wlicn the 600 sow farrow to finish operation is simulatcd with the pricc of barley 

set at S42.26, two standard deviations below the mean p i c e  (figure 5.4), the operations 

are ver). profitable for both types of business organizations. 

When the price of  barley is set at two standard deviations below the mean pice  of 

barIey the initial start up costs of the operation are overcûme afier year one and the two 

operations show a heaithy profit from years two to fifteen. The operations decrease b m  

a ROA of 15.92% in year two to 9.22% in year 15 for the limited partnership and the 

corporation. The ROA values exhibit a downward trend due to a high cash flow from 

year two on. The sarne as was the case for the 600 sow farrow to finish operation with 

the market pnce of  hogs set two standard deviations above the mean. The EBIT values 

increase up to year three and then decrease gradually fiom a value of $854,053 in year 

three to $696,57 1 in year fifteen. 



Figure 5.4 Sensitiwdy of Relurns Io Low Yuket Ba&y P ~ e s  For 600 SOW F a n o u  Co Finish Oparaho 

When the barley p ice  is set at $1 5 1 -66 (Figure 5.5) or two standard deviations 

above the mean pnce for barley the operations were margindly profitable over the fifieen 

year penod, increasing from 9.40% in year two and then increasing slowly to 12.42% in 

year 15 for the lirnited partnership and corporation. The increase in ROA value is not 

indicative of the overall health of the operations though, since the EBIT value is declining 

at a slower rate than the total assets of the operations, resulting in a higher than normal 

ROA Stream of values. The EBIT values are small and declining steadily over the fifteen 

year period, decreasing from $45 1.509 in year two to $283,877 in year fifieen. 



Figure 5.5 Scnisnivrty of Refums to iiigh Marker Barley PrKcs For 600 Sou Fanow to Finish Operation 
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Barley is the most signifiant ingredient in the formulation of the various rations 

involved in the feeding of the pigs, as such v q i n g  the price has a direct affect on the 

cost of al1 ration formulations. The price o f  barley is also directly linked to the prïce of 

feed wheat which is the second most significant ingredient involved in the ration 

formulations. in the simulations, feed wheat is assumed to be 126% of the cost of barley. 

5.2 1200 Sow Farrow to Finish Operations 

5.2.1 Baseline simulation 

When the 1200 sow farrow to finish operation was simulated with the market 

prices for hoçs and barley set at mean values the ROA for the limited partnership and the 

corporation exhibited positive retums for years two to fifteen. Figure 5.6 shows the 



cspccted ROA for the lirnited partnership and the corporation ovcr the fifreen year 

planning horizon. Duc to the initial start up cost invoived with building the barn and 

establishing the breeding herd year one of the simulation has a nrgative ROA of -10.45%. 

After the initial start up costs are overcome the ROA values for both the corporation and 

the lirnited partnership show a steady decrease in value from years two to fifieen. going 

from 12.05% in year two to 10.58% in year fifieen respectively. The EBIT values 

increase up to $1.304,925 in year three and then exhibit a gradua1 decrease to $1,003.138 

by year fifieen. 

Figure 5.6 B a s e l i n @  1200 S o u  Farrow to Finish Opara l ion 

As in the case of the 600 sow operation the corporation exhibits a higher 

profitability in years where taxes are applicable due to a more favorable tax rate. The 

income t a  paid for the two operations are exhibited in figure 5.6.1. The operations carry 

fonvard losses for the first tfuee years in order to reduce the tax liability, in year four the 
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opcrritions s t w t  to mn itito ;l net s~irplils and h q i n  to pri) inconic  tas. Tlic inconic tas 

L ~ilucs i~~crcrist. stcridill, t ioni  S 167.367 and S 1 10.773 in 'car t'uur. to SJ22.210 and 

5344.002 in .car  tifteen for the lirnitçd partncrship and corporation respcctively. 
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5.2.2 Sensitivity of Returns to Changes in Market Hog Prices 

Figure 5.7 and figure 5.8 show the variability of ROA for the corporation and the 

limited partnership over time when the market pt-ice of hogs is varied between S108.85 

and $198.89, a range of  2 standard deviation about the mean. 

When the 1200 sow farrow to finish operations is simulated with the market price of 

hogs set at $1 08.85 or two standard deviations below the mean price (Figure 5.7) the hog 

operations are unprofitable and quickly become financially unsustainable. The ROA 

wlucs for  years eight to fifteen are not includrd because the operation would be forced 

into bankruptcy aftcr sustaining suc h losses over seven years. 

1 O0 



Thc 1200 sow farrow to finish operations were also simulated with the price of hogs 

set at $198.89 or tkvo standard deviations above the average PI-ice (Figure 5.8). In this 

instance the operations were profitable over the fifteen years. In year one an ROA of - 

7.84% is retumed for the limited partnership and the corporation. this reflects the high 

capital cost of startinç up the hog operation. Afier year one the operations begins to 

exhihibit a healthy profit as the ROA values range from 20.79% in year two and then 

gradually decline to 10.02% in year 15. The decline in ROA is due to the large amount of 

cash that is being accurnulated which adds to the total assets of the corporation (the sarne 

as was the case for the 600 sow farrow to finish operation with the market p ice  of hogs 

set at two standard deviation above the mean). The EBIT values for the operations 

increase slowly in value over the first four years of operation, then exhibit a slow decline 

in value tiom a high of $2,5ji,l6O in year four to $2,257,321 in year fifieen. 



Figure  5 . 7  S e n s i r ~ v i t y  o f  R e t u r n s  to L o w  Y a r k e t  H o g  P r i c e s  F o r  1 2 0 0  S O W  Farrow to Finish 

( s r  o o a  o o o  

Figure 5 .1  Sens i t iv i ty  o f  R e t u r n s  ro H i g h  M a r k e t  H o g  Pr ices  F o r  1200 S o w  Far row to F in lsh  
O p e r i t i o n  



5.2.3 S e n s i t i v i ~  of ROA to Changcs in Feed COS~S 

When the 1200 sow farrow to finish operation is simulated with the price of barlsy 

set at $42.26 or two standard deviations below the mean price (Figure 5.9) the operations 

are profitable over the fifieen year period. The initial start up costs are overcome afier 

year one, then the ROA values range from a high of 14.96% in year two to 10.16% in 

year 15 for the limited partnership and the corporation. The ROA values exhibit a 

downward trend due to a high cash balance king  built fiom year two on (the sarne as was 

the case for the 600 sow fmow to finish operation with the market price of hogs set two 

standard deviations above the mean). The EBIT for the operations exhibit a gradua1 

decrease in value from a high of $1,7î 1,39 1 in year two to $1,416,075 in year fifieen. 

Figure 5.9 Sensit iwity of R e t u r n r  to Low M a r k e t  Barlmy P r i c e s  F o r  1200 Sou F i r t o w  t o  Finish 
Operat ion  



Figure  5 . t O  Sens i t iv i ty  o f  R c < " r n s  <O High Y i r k e t  Barley Pr ices  F o r  1 2 0 0  S o w  F a r r o w  i o  F i n i s h  
O p e r a i i o n  

When the barley price is set at $15 1.66 or two standard deviations above the mean 

price for barley (Figure 5.10) the operations are profitable over the fifieen year peiod. 

n i e y  exhibit both positive EBIT and ROA. The increasing ROA is due to the fact asset 

values are declining faster than EBIT. The decline is asset value is due to the poor cash 

flow when feed prices are hi&. Net cash flow is negative for each year, resulting in 

declining cash balances and hence, declining total asset values. 



5.3 2100 Sow Farrow to Finish Operation 

5.2.1 Baseline simulation 

When the 2100 sow farrow to finish operation was simulated with the market pnce 

received for hogs and the market price for barley set at mean values the ROA for the 

operations exhibited positive retums for years two to fifieen. Figure 5.1 1 shows the 

expecred ROA for the limited partnership and the corporation over the fifieen year 

planning horizon. Due to the initial start up cost involved with building the barn and 

establishing the breeding herd year one of the simulation has a negative ROA of - L 3.50%. 

After the initial start up costs are overcome the ROA values for both the corporation and 

the limited partnership show a steady decrease in value from years two to fifieen, going 

fiom 16.13% in year two to 9.77% in year fifieen respectively. The EBIT values increase 

up to $2,798,096 in year three and then exhibit a gradua1 decrease to $2,22 1,189 by year 

fi fieen. 

Figure 5.11 Bas8line 2400 Sow Farrow to Finlsh Operation 



5.4 600 Sow Farrow to Wean Operations 

5 - 4 1  Bascline Simulation 

Whcn the 600 sow farrow to wean operation was simulated with the market price 

rticeit-sd for nogs and the market price for b d e y  set at mean values the ROA for the 

lirnited partnership and the corporation exhibited positive returns for years two to tifteen. 

Figure 5-12 shows that the ROA values exhibit a steady increase over the tcn years going 

from a value of 4.8 1 % in year two to 7.61% in year ten. This is not indicative of the 

overall health of the operation though as the increase is due to a steady decline in the total 

assets of the operation over the period. declining from $3.224.980 in year one to 

S l .l34.204 in year ten. then becoming negative in year fourteen at 4270.364. The EBIT 

nunibers show the declining profitability of the operation. as the operation shows 

marginal and declining EBIT over the entire fifieen year period. going from a high of  

S 137.303 in year t h e ,  to a EBIT of $33.28 1 in year fifieen. 

I I -  

a 0 0 s  

4 0 0 1  

O  00- 

.I JO- 

I z 
a 0 0 s  

1 2  0 0 1  

l a  COI 

:3 00% 



5.4.2 Scnsitivity of Returns to Changes in Market Hoa, Prices 

LC'iicn the 600 sow t'rtrrow to wean operation is simulated with the price of market 

hogs set at ILVO standard deviations beiow the average price the hog operations are not 

profitable and quickly becorne financialiy unstable. 

The 600 sow farrow to wean operation when simulated with the market price of 

hogs set at two standard deviations above the mean price (Figure 5.13) is profitable over 

the fifteen year period. The ROA values increase fiom a negative ROA of -9.83% in year 

one, to a ROA of 10.33% in year three, then steadily decrease down to 6.33% in year 

fifieen. The EBIT values increase from -$306,487 in year one, to $325,762 in year three, 

then slowly decline down to $208,377 in year fifteen. 

Figure 5 .1  3 Srns l t iv i ty  o f  Re turns  to  High Y arket  n o g  Pr Icea f o r  6 0 0  S o r  F i r r o w  to Woan 
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5.1.3 Scnsitiviiy of Returns to Changes in Feed Costs 

The 600 sow hrrow to wean operations were not profitable when sirnulated with thc 

prictl of barley set at f 2 standard deviations of the average price of barley. 

5.5 1200 Sow Farrow to Wean Operation 

55.1 Baseline Simulation 

When the 1200 sow fmow to wean operation was simulated with the market price 

received for hogs and the market pnce for bartey set at mean d u e s  the ROA for the 

limited partnership and the corporation exhibited positive returns for years two to fifteen. 

Figure 5.14 shows that the ROA values exhibit a steady increase over the ten years going 

from a value of 4.24% in year two to 8.41% in year nine. This is not indicative of the 

overall health of the operation though as the increase is due to a steady decline in the total 

assets of the operation over the period. declining fiom $7,166,839 in year one to 

$3,074,138 in year eight, then becoming negative in year twelve at  6379,394- The EBIT 

numbers show the declining profitability of the operation, as the operation shows 

marginal and declining EBIT over the entire fifieen year period, going from a high of 

$283,473 in year one, to a EBIT of $74.888 in year fifteen. 



F i g u r e  5 1 4  Basel in .  1 2 0 0  Sou F a r r o w  to W c a n  O p e r a t i o n  
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5.5.2 Sensitivity of Returns to Changes in Market Hog Prices 

The 1200 sow farrow to wean operations were no< profitable when simulated with 

the market pice of hogs set at two standard deviations be1ow the mean. 

The 1200 sow farrow to wean operation when sirnulated with the market price of 

hogs set at two standard deviations above the mean price is profitable over the fifieen 

year period(Figure 5.1 5). The ROA values increase to a high of 9.09% in year five, then 

decrease steadily down to a ROA of 8.16% in year fifieen. The EBIT values increase to a 

high of $646,774 in year three, then decrease slowly down to an EBIT of $425.1 1 1 in 

year fi fieen. 



Figure 5.15 Sensit iv i ty  o f  R e t u r n i f o  H i g h  M a r k e t  H o p  P r i c e s  For  1 2 0 0  S o w  F a r r o w  to W e r n  
Opera t ion  

5.5.3 Scnsitivity of Returns to Changes in Feed Costs 

The 1200 sow farrow to wean operations are not profitable when simulated with the 

price of barley set at * 2 standard deviations of the average price of barley. 

5.6 Liquidity of Investor Cash 

The arnount of time that the 15% of equity capital controlled by the venture capital 

investors needs to stay in the each of the 600, 1200, and 2400 sow fmow to finish 

baseline operations and the 600 and 1200 farrow to wean baseline operations before a 

positive cash balance c m  be maintained is illustrated in Table 5.1. 



Table 5.1 Liquidity of Investor Cash 

I 1200 Sow Farrow io  H'can I Unprofitobie opemion I Unprofitable opcntion I 

600 Sow Farrow to Finish 

i200 Sow Farrow 10 Finish 

2.100 Son. Farrow io Finish 

600 Sow Farrow to \Vcan 

For the 600 sow farrow to finish baseline operation under a both a corporate and 

Iimited partnership business structure the 15% of equity capital controlIed by the venture 

capital investors must stay in the hog operation for at least three years. For the first two 

years the cash balance of the 600 and 1200 sow bad ine  simulations exhibit a negative 

cash balance without the 1 5 % of equity capital, while in year three both of the operations 

exhibits a small positive cash balance. In year four the cash balance minus the 15% 

equity capital exhibits a healthy positive cash balance for the corporation and the limited 

partnership, $587,0177 and $505.75 1 respectively. From year four on the corporate and 

Iimited partnership operations exhibit an increasingly positive cash balance which enable 

the operation to continue on without the 15% equity capilal. 

For the 1200 sow fmow to finish baseIine operation under both a corporate and 

limited partnership business structure the 15% of equity capital that is controlled by the 

venture capital investors must stay in the hog operation at l e s t  three years. The 

operations would be running a negative cash balance if the venture capital was removed 

in the first two years, while in year three the cash balance minus the venture capital is 

1 1  1 

1 

Corporation 

3 Ycars 

3 Ycars 

2 Y e m  

Unprofilable openlion 

Limitcd Partncrship 

3 Yrars 

3 Ycars 

2 Ycars 

Unprofitable opention 



positive, but too srnaIl a surplus to confidently cnsure continuation of the operations. 

).car four the cash balance minus the venture capital eshibits a healthy cash b a h c c  for 

the corporation and limited partnership. $1.003.857 and S984,682 respectively. From 

year four on the corporate and limited partnership operations exhibit an increasingly 

posiiive cash balance which enable the operation to continue on without the 15% of 

equity capital from the venture capital investors. 

For the 2400 sow farrow to finish baseline operation under both a corporate and 

limited partnership business structure the 15% of equity capital that is controlled by the 

venture capital investors must stay in the hog operation at least two years. The operations 

would run a negative cash balance in the first year of operation if the 15% of equity 

capital was removed, while in year two the operations nin a small positive cash balance. 

but too small a surplus to confidently ensure continuation of the operation. In year three 

the cash balance minus the venture capital exhibits a healthy cash balance for the 

corporation and limited partnership, $2,176,168 and $2,004,697 respectively. From year 

three on the corporate and limited partnership operations exhibit an increasingly positive 

cash balance which enable the operation to continue on without the 155% of equity capital 

from the venture capital investors. 

For the 600 sow fmow to wean baseline operations the 15% of equity capital will 

not be able to be removed. A positive but decreasing cash balance is maintained for the 



tirsi tour  jre,îrs of opcration if the 15% of equity capital is removed. aftcr tliat the cash 

balance becomes incrèasingly negative for the rernainder of the fifteen years. 

For the 1200 sow baseline farrow to wean operations the 15% of equity capital will 

not be able to be removed at any time. A positive cash balance without the 15% equity 

capital is only maintained for year one of the operation, in years two to fifieen the cash 

balance steadily becomes more negative. 

5.7 Expected Value Frontier for the Farrow to Finish Operations 

Figure 5.1 6 illustrates the expected value fiontier which illustrates the risk return 

trade off as measured by the average expected ROA over the fifteen year penod plotted 

on the Y axis against the expected standard deviation of ROA over the fifieen year period 

on the X axis for each of the baseline farrow to finish operations. The farrow to wean 

operations are not included as they were not money making ventures. 

The 2400 sow farrow to finish operation is the preferred operation as it exhibits 

the highest average ROA of 1 1.26% over the fifteen year penod, with a standard 

deviation of ROA over the fifieeii year period of 7.16%. The next best alternative is the 

1200 sow farrow to finish operation with a average ROA of 9.86% and a standard 

deviation of 5.64% over the same fifieen year . The 600 sow farrow to finish operation is 

the least desirable operation as it exhibits the lowest ROA at 9.60% and has a standard 



deviation o t' 6.0 1 % ovcr the fi fiet-n year period. The 600 and 1200 sow operations are 

i-txy sinlilar in ROA and standard deviation, with the 1200 sow operation eshibiiing a 

lo~vcr standard deviation and a higher ROA it wouid be certainly preferred to the 600 sow 

farrow to finish operation. The 1200 sow farrow to finish operation is the most desirable 

operation for venture capitalists as it exhibits the highest ROA and also the highest 

standard deviation of al1 the operations and thus has the most potential for profit o f  the 

t h e  operations. 

Figure 5.16 

EV Frontier of Farrow to Finish Opentions 
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Chapter 6 Conclusions 

6.0 Introduction 

The first part of this chapter entails a summary of conclusions that were drawn 

from the simulations of the farrow to finish and farrow to wean operations, the second 

part of the chapter deals with suggestions for further research. 

6.1 Conclusions 

Afier doing the simulations of the farrow to finish and fmow to wean models the 

results showed that the farrow to wean operations were not profitable under any of the 

simulated scenarios except for when the market hog price was set at two standard 

deviations above the mean. As a result the farrow to wean operations are not a candidate 

for attracting venture capital. 

The farrow to finish models were profitable over the fifieen years of the 

simulations when simulated under the baseline conditions, as well as when simulated 

with the pnce of barley set at two standard deviations above the mean pnce of barley. 

The only case where the farrow to finish operations did not make a profit was when they 

were simdated with the pnce of hogs set at two standard deviations below the mean. The 

2400 sow f m o w  to finish operations showed the best profitability in terms of ROA over 

the fifieen year period. Over the fifieen year period examined the 2400 sow farrow to 

finish operations were the most profitable when comparing the baseline scenario cases of 
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d l  the opcrations, sshibiting the highest average ROA of 1 1.26%. The 1200 sow farrow 

to finish opcrations werc thc nest most profitable exhibiting an average ROA of 9.56% 

over the fifteen year period. The 600 sow farrow to finish operations were the least 

profitable on average over the fifieen year period exhibiting ROA values of 9.60%. 

In t ems  of  the variability of returns the 2400 sow farrow to finish operations 

exhibited the greatest variability under the baseline conditions with a standard deviation 

in ROA of 7.1 6% over the fi fieen year period. The 600 sow farrow to finish operations 

exhibited the next highest standard deviation of returns over the fifteen year penod of 

6.01 %. The 1200 sow farrow to finish operation exhibited the least variability in returns 

over the fi fieen year period at a standard deviation of 5.64% 

The 2400 sow farrow to finish operation would need the 15% of equity capital 

controlled by venture capital investors to stay in the operation for two years before it 

would be sustainable without it. In terms of the amount of time that the 600 and 1200 

sow farrow to finish operations would need the 15% of equity capital controlled by the 

venture capital investors under the baseline scenarios to stay in the operations before they 

would be sustainable without it works out to two years for each operation. 

Taking al1 these factors into account the most desirable operation for a venture 

capital investor would be the 2400 sow farrow to finish operation, which exhibits the 

highest average ROA over the fifieen year scenario and the highest average ROA over the 
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tu-o >.cars that the 1 5 %  of equity capital would need to stay in the upcrations. The fact 

that t h  \.enturc capital would only nced to be lockcd into thc operation for two ycars 

makes it more desirable for venture capital investors in the sense that venture capital 

seeks out investments that are liquid. The next best alternative of the attraction of venture 

capital would be the 1200 sow farrow to finish operation which exhibits lower ROA 

values over the fifteen year period as well as the initial three year period that the venture 

capital would need to stay in the operation. The least desirable operation for attracting 

venture capital would be the 600 sow farrow to finish operation which exhibits the lowest 

average ROA over the fifieen year petiod. as well as the lowest ROA over the three years 

that the venture capital would have to stay in the operation. 

6.2 Suggestions for Further Research 

The work in this paper could be furthered by investigating the profitabi lity of 

different sizes and business setups of finishing operations and comparing them to the 

farrow to finish and farrow to wean operations simulated in this thesis. The research 

could also be extended to include the effect of incorporating and using the risk 

management tools offered by Manitoba Pork on the profitability of the farrow to wean 

and farrow to finish operations. Another area that could be extended is by manipuiating 

the data by econometric means in order to measure the way that barley and hog prices 

move, and using that to corne up with hog and barley prices that are linked together, then 

using these numbers in the simulations to measure profitability. 
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