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Foreword to the First Edition
(March 1998)

Over the past year or so the George Morris Centre has published a number of reports on the actual
or potential competitiveness of the Canadian hog and pork industry. Last Fall, the group of
organizations that commissioned this report approached us, asking usfirst to have an objective look
at Canada's cost competitiveness in hog production and then to put that into a competitiveness
context with other factors in the pork industry. As will be seen in the body of the report, our
approach was to take a standard cost model and attempt to obtain cost estimates for several points
in Canada, the United States, South Americaand Europe. The focusis on the effects of “external”
factorsin each country and region, i.e. grain markets, financial marketsand labor markets, on the cost
of raising hogs. We do not claim that the cost estimates here are ones that would be the basis for an
investment prospectus. However, our intent is to obtain an estimate of the cost differences among
various countries and regions.

We are very grateful to the organizations that sponsored the report. They include: Agriculture and
Agri-Food Canada, The Landmark Group, Manitoba Pork, Canadian Imperial Bank of Commerce,
the Royal Bank, Manitoba Agriculture, Manitoba s Credit Unions, and FeedRite. Whiletheir input
was vauable and quite helpful for the final report, we of course take responsibility for any errors of
Omission or co-mission.

Dr. Larry Martin
Dr. ZanaKruja
John Alexiou



Foreword to the Second Edition
(March 1999)

Several readers have expressed interest in recelving an updated edition of this study, which would
reflect developmentsin the world and domestic markets. Those developments are clearly important
inthe short term be cause of their implicationsfor farm profits. The fundamental questioniswhether
thelonger term situation haschanged. To examinethis, we undertook an update of the 1998 analysis.
It isreflected in this edition.



Executive Summary
Thisresearch project isan assessment of potential competitiveness of the Canadian hog/pork industry.

Domestic and world market potential for pork is analysed in terms of current consumer preferences
and potential changes in consumer perception of health and dietary issues related to pork
consumption. Evidence shows that, on a per capita basis, domestic pork demand declined despite
considerable growth in real per capitaincome. The business literature often refers to products with
demand like that of pork as a“mature” market, one that is regarded essentially as a commodity in
which there islittle growth potential. If thisistrue then the export market will be the major source
of future growth.

The evidence shows that international demand for pork grew very rapidly until 1997, especialy in
Asia. The past two years have seen areduction in Asian imports, afact that is consistent with the
economic recession that is taking place there. Indications are that imports will recover with the
economy in that part of the world. In fact, the USDA anticipates fairly substantial growth in 1999.
The growth trend is expected to continue in the future because of substantial reductions in Asian
trade barriersand thelimited productive resourceswhich characterize some Asian countries. Thefact
that the most important growth isin Asia means that Canada has good market access. Moreover,
three of Canada's major historic competitors in the export market have recently faced major
competitive pressures. Holland and Taiwan because of disease; Holland and Denmark because
production growth has not kept up with import demand. In fact, Canadaisthe only major exporting
country which has had steady growth in hog production over the past severa years.

Using standard budgets for three and single-site hog production facilities, production costs were
compared for five regions in Canada, four in the US, Argentina, Chile, Holland and Denmark. All
five Canadian regions compared favourably in the cost estimates. But Western Canada shows the
lowest overal cost. Itsmajor advantageisin the cost of feedgrains. In fact the advantage conferred
by feedgrain pricesin the Prairiesis quite substantial. A second advantageis Canada’ sinterest rates.

Holland and Denmark are shown to have the highest production costs for hogs, by a substantial
margin. Their sources of cost disadvantage are several, including labour, interest, building costs and
feed. South American costs are surprisingly high in the estimates. The South American a countries
have an advantage in labour costs. Their feedgrains are priced comparably to Eastern Canada and
the US. Building and depreciation costs are somewhat greater, especially in Argentina. The most
sgnificant disadvantage is for Argentina whose high rate of inflation has contributed to extremely
high interest rates.

The non-traditional US production regions in the southeast and west appear to have few cost
advantages. Feed and labour are higher than the mid-west and remaining costs are comparable. As
aresult, these regions do not appear to have the competitive advantage that were found for Western
Canada.



Along with the already existing advantage Canada enjoys in hog production costs, the structural
changes taking place in the processing industry mean that Canada’'s total costs will become
increasingly competitive. Thismeansthat Canada hasthe opportunity to reduce the flow of live hogs
moving into the US and increase Canada s share of world pork export markets.

Putting thisinformation together, it would appear that Canada is on the brink of being one of, if not
the most cost competitive pork producersin theworld. It already has competitive production costs.
It isin the process of enhancing the competitiveness of the processing industry. Some competitors
face maor problemsin maintaining their position. The Canadian industry has the natural and human
resources that can provide the means to produce pork safely with environmental responsibility. In
fact, if the appropriate processes are developed, it is likely that these factors could be a source of
price premium from those target markets which value these characteristics, a part of the market that
isgrowing. In alarger sense, Canadais poised to take advantage of these factors at the very time
world demand is growing because of falling trade barriers and rising prosperity in some parts of the
world.

However, competitiveness is not just about cost, so there are some qualifiers that need to be
acknowledged in this scenario.

Most obviousisthefact that if the Asian economies sustain aprolonged period of recession,
the opportunitieswill be smaller for Canada and its competitors, and it will be difficult for al
producing areas to sustain production. Thisis particularly true because so much capital has
been invested in hog production over the past few years. The current capital baseislargeand
very efficient, and was geared for continued growth in the Asian market. 1f that growthisnot
sustained, then resourcesinvested in hog production will not likely earn profits based just on
domestic demand. While there is little likelihood of a prolonged period of low prices like
those of November and December of 1998, neither is there likely to be a prolonged period
like 1996/97 unless international markets regain their buoyancy.

Second, clearly Western Canada’ s advantage resultsfrom feedgrain prices, but the magnitude
of its cost advantage suggeststhat the feedgrain market in Western Canada may not arbitrage
efficiently. When viewed in the context of the other regions, feedgrain costs appear to be
lower than what would be consistent with a market characterized by economic efficiency.
If the Canadian feedgrain market becomes more efficient, this advantage may be reduced.

Third, if the Canadian industry fails to undertake the hard work and complexity required to
develop HACCP and environmental processes that allow it to differentiate its product in
world markets (ie make it a Lexus or Mercedes), then all Canada will have is a cost
advantage. If Canadaiswilling to make the effort to devel op identity preserved product that
responds to what many customers want with respect to food safety, the natural environment,
as well as product quality characteristics, then it will likely gain a much larger competitive
advantage than that conferred by its cost advantage.
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Prospects for Hog Production and Processing in Canada

1.0. Introduction

Much has been said and written about the prospects for the hog/pork complex in Canada over the
past couple of years, especially Western Canada because of the removal of the grain transportation
subsidy in 1995. Lately, there has been increasing discussion about the possibility that some pork
exporting countries such as Holland, Denmark and Taiwan are at or near their capacity to export.
At the same time, discussion has begun to surface about the potential cost competitiveness of
countriesin southern South America. Thesediscussionsareall inthe context that import barriersfor
pork are declining because of the WTO agreement in 1995.

This changing situation raises a number of questions that are relevant to this report. What are the
likely market prospectsfor pork in the world market? What isthe situation in competitor countries?
How do the various regions of Canada stack up in terms of production cost against each other,
against the US and other competitor countries? What are the implications for Canada's
competitiveness of the changes that are occurring and are likely to occur in pork processing?

The report’s general objective is to assess Canada’s potential competitiveness in the future. Its
specific objectives are:

1. To assess the international market potential for pork
2. To compare production costs for pork in Canada to other countries
3. To assessthe potentia effects of the changing structure of Canada’ s pork processing

industry on the relative competitiveness of the pork industry

4, To address the potentia impacts on Canada s competitiveness of issues such as
environment and food safety.

Assessment of market potential beginsin section 2.0 by examining the domestic market and Asian
import trendsfor pork. Underlying the trends are the major factors affecting them - changesin trade
policies and economic growth in the importing countries. These are also examined for selected
countries. The section then turns to an assessment of trends in competitor countries, and ends with
an anaysis of production trends in Canada and the US.

The assessment of competitiveness continues in section 3.0 with the comparison of costs in various
countries or regions of potential production costs based on budgets for standardized production
systems.

Section 4.0 bringstogether thefactorsfrom the previoustwo with additional information about actual



and potential competitiveness of the processing industry to assess the overall competitiveness of the
Canadian pork industry.

2.0. Assessing Market Potential'

Thefirst task of this study isto assess the potential market for pork. We begin with abrief anaysis
of the domestic market. Then the Asian market and some of its determinants are addressed. Findly,
the competitiveness of competing countriesis analysed.

2.1. The Domestic Market

Figure 2.1 contains annual per capita domestic disappearance of pork and retail prices of pork in
Canadaover the past 15 years”. By linking the related sets of points, one gets arough representation
of the demand relationshipsin the 1980's and 1990's. It is clear that, on a per capita basis, demand
declined despite considerable growth in real per capitaincome. Thisisbased on thefact that theline
representing the 1990's is inside the one representing the 1980's. In economic terms this means that
in the 1990's the only way to induce consumersto purchase a given quantity of pork wasto offer it
at alower real price than in the 1980's. Another way to look at the relationship is that the average
consumer was willing to buy less at a given pricein the 1990's than in the 1980's. What this means
isthat in order to induce a consumer to buy as much in the 1990's as the 1980's, the industry must
accept lower prices. In turn, this translates to continuous pressure on all parts of the industry to
reduce costs.

YParts of this section draw on an earlier report done for the Royal Bank, Assessing the Risk of Expanding
the Canadian Hog Industry, June 1997.

2 per capita consumption in 1998 is an estimation based on USDA information on domestic pork
consumption in Canada (carcass weight) and the historical relationship between this number and per capita
consumption (retail weight) reported by Statistics Canada.
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Figure 2.1  Pork Consumption and Deflated Retail Prices
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Another clear implication of the demand information is that the only source of growth in domestic
demand has been population growth. If we had asimilar set of datafor fresh vegetables, chicken or
pasta, wewould likely see that the demand line shifted outward from the 1980's to the 1990's. This
meansthat demand for these products grew because of population and because preferences changed
to favour pasta and vegetables. as the average consumer had more income she/he was willing to pay
more of it to buy fresh vegetables and pasta. This made it much easier to expand domestic markets
for these products.

The business literature often refers to products with demand like that of pork asa“mature” market,
onethat isregarded essentially as acommodity in which thereislittle growth potential. If thisistrue
then the export market will be the major source of future growth, as will be revealed below.
However, there are several examplesof mature marketsin which someone came along and devel oped
new productsor servicesand/or changed the product’ simagein waysthat caused substantial growth.
The bottled water market was considered to be mature with sodawater and various upscal e products
such as Perrier. Then aong came Clearly Canadian and changed the rules by putting flavours in
attractively designed bottles, followed by anumber of companiesthat added flavourstoicedtea. The
coffee market was considered mature with ground coffee, grind-your own beans and instant coffee
as the base. Then along came Starbucks' introduction of flavoured and fancy coffees in an easy
accessformat. The market has been revolutionized first through food service and now through the
second set of products offered through retail chains, airlines, etc.

Despite considerable promotion by producer organizationsand others, pork iswidely regarded asfat,
hard to fit into a modern life style, and utilitarian. As a result of unfavourable press coverage of
guestionable practices, it is linked negatively by some to poor environmenta performance, and is
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unpopular with some because it has negative connotations as ared meat. While the chicken and fish
industries have benefited from positive press about their “ healthfulness’ and from some very cregtive
product development, the pork industry has not: think about how many further-processed chicken
and fish products arein a L oblaw/Superstore President’ s Choice display today vs 20 yearsago. Then
think about the pork section. When/if an entrepreneur devel ops and marketsthe right pork products,
this so-called mature domestic market may experience a considerable growth spurt.

2.2.  Import Patterns in Selected Countries

The export market to Asia shows a very different picture than the domestic market. An important
factor for the pork industry is the implementation of the 1995 WTQO agreement which reduces tariff
and other non-tariff barriers quite significantly. With the exception of Japan, Asian tariffs for pork
are set to decline by 30 to 60 percent during the agreement’ s phase-in period, which continues into
the next century®. Thiswill provide significantly more market access than exporting nations enjoyed
in the past”.

The effects of these changesin market access are already becoming evident. Figure 2.2 containsthe
imports of pork by selected countries over the past 20 years. Focussing on the data for the
Phillippines and Korea, one can see a very significant increase in imports during 1995 and 1996.
These increases are consistent with the phase-in of the WTO in 1995. However the past two years
registered a sharp declinein Asian imports as aresult of the recent economic crisisin that area of the
world.

3See Appendix Table 2.1 for details.

“While Japan’ s tariffsin Appendix Table 2.1 appear to be relatively small both before and after the phase-
in period, its non-tariff barriers are far more significant. Essentially, Japan creates an extremely high internal
reference price and the tariffs only apply to product whose landed value is a or above the reference price. If itis
below, then there is levy equal to the difference between the landed price and the reference price. It isaways
significantly below. Therefore, it isamore significant barrier than the tariff. Japan islowering the internal
reference price quite significantly and some traders believe this reference reduction could be speeded up.
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Figure 2.2 Pork Importsin Selected Asian Countries (' 000 tonnes)
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Total Asianimports (Figure 2.3) show the cumulative trend. Notethat the rate of increaseinimports
increased over time until 1997. In fact, imports increased by 50 percent from 1990 to 1996. This
reflects globalization, the lowering of border protection and the fact that many Asian countries had
rapid real income growth over the past few years, spurring demand for favoured products such as
pork. Thedeclinein 1997 reflects adisease problem in Taiwan and the economic problems suffered
by some Asian countries during the second half of the year. The observation for 1999 is USDA’s
forecast, which is up significantly.’

® |t should be noted that, duri ng the Asian economic crisis, USDA forecasts have been somewhat
optimistic and the agency found it necessary to reduce them as each of the past two years unfolded. This may
occur again in 1999, but the forecast growth in imports is less optimistic than the past two years, and early signs
are that economic conditions are improving.
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Figure 2.3  AsiaPork Imports

1,400
1,200

1,000 ./\/
800 /.J

600 //.-‘

400 o
J«‘*‘

200 N

1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999

(000' tonnes)

Appendix Table 2.2 containsdataon real incomesin various Asian countries. They show that growth
has been very rapid and has contributed to marked increases in domestic demand in these countries.
Obvioudy, recent problemsin Asia put these import growth ratesin question for the short-term, but
the underlying trends are extremely strong. Japan is the major importer of pork. In 1996 Japan
represented 44 percent of world pork imports (excluding intra-European Union trade). However,
in 1998 this share went down to 36 percent. The question iswhether Japan will maintain thisposition
giventhe Asian financial crisis. The IMF projections of GDP growth rates seem to be optimistic for
Japan in 1999 (the projected rate for 1999 is 0.5 percent®). What isimportant is that this rate is no
longer negative and thisis an improvement from the performance in 1998. We cross checked these
rates with USDA forecasts. The USDA forecast of Japan’sreal GDP growth rate is higher than the
IMF forecast (1.5 percent). If these forecasts are accurate, it should bode well for North American
exports of pork and other food products.

In addition, tariffs and non-tariff barriers will continue to decline. From an inflation and economic
stimulus perspective, removing trade barriersis apositive factor for an importing nation; prices then
fal within the importing country and there is a positive income effect because consumers have more
money to spend on other products.

Combining these factors on the demand side with the fact that many Asian countries have arelative
shortage of natural resources means that import demand is growing rapidly and will likely continue
inthe future. When Asian imports are shown as a percentage of world imports (Figure 2.4) one can
see Asia’ s growing importance. Again, 1999 numbers are USDA projections. According to these
projections, Asian pork importsin 1999 will recover the share of world importslost asaresult of the

® source: “Agricultural Outlook”, Economic Research Service/lUSDA, September 1998.
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recent crisis.

Figure 2.4

Asian Pork Imports as Percent of World Imports
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Russia is another important pork importing country. As shown in Figure 2.5, in 1995 Russian
imports represented 9 percent of total world imports with 454 thousand tonnes. However, Russian
imports are unstable, and since 1995 they have been declining. 1n 1998 Russian imports declined by
23 percent compared to 1997 and the USDA projections for 1999 indicate that further decline of

Russian pork imports is expected.
Russian Pork Imports as Percent of World Imports

Figure 2.5
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It is of interest to consider the rate at which imports might grow in the future. Figure 2.6 contains
historic world import levels and projections into the next decade assuming three levels of growth.
Thethree growth rateswere determined from dataon Asian and world import demand. We estimated
trend linesfor the Asian and world import series starting with 1980 through 1998, then 1985 through
1998 and finally 1990 through 1998. We then calcul ated the growth rates of each trend and selected
alow, medium and high growth rate from the set. These growth rates were then applied to the 1998
world import levels and compounded until the end of the projection period.

The results are shown in Figure 2.6 and Appendix Table 2.3. At the lowest rate of growth, imports
project to 7 percent more in 2005 than in 1998, while at the highest level they project to a61 percent
increase.

Figure 2.6  World Import Projections
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2.3.  Assessing the Competitors

In this section, an overview and assessment of the competitor countriesis undertaken. Following it
isan analysis of production trends in the US and Canada

2.3.1. The Pork Industry in Denmark and the Netherlands

The Danish pork industry is one of the most successful in the world. Almost 80 percent of Danish
pork production isexported - mainly to other countriesin the EU. The number of hog farmsdeclined
about 70 percent during the past two decades, while the number of pigs on farmsincreased about 12

percent.



According to Agricultureand Agrifood Canada’, Denmark has no natural advantagein hog and pork
production. It hasasignificant cost disadvantage because of: scarcity of land and high land prices,
environmental regulations related to manure disposal, high wage rates, the high feed costs
characteristic of the EU, and relatively long distances from the emerging markets in East Asia.

However, these disadvantages have not impeded Denmark from exporting most of its pork
production. Thestrategy of the Danish hog and pork industry isto focus on product competitiveness.
Oneof itsmain strengthsisthe vertical coordination of itsindustry, through its cooperative structure
which enables efficient transmission of market signals from consumers to farmers through identity
preservation. Also, Denmark focusses on training and hasahighly trained agricultural and processing
work force.

In spite of Denmark’s past success, it is reaching the environmental limits of its ability to produce
hogs because of its limited land base and high production density. As a result pork production in
Denmark flattened between 1992 and 1996 (Figure 2.7). During 1997 and 1998 Danish pork
production increased at a moderate rate and the projection for 1999 at a similar growth rate.

Figure 2.7  Pork Production in Denmark and the Netherlands
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Holland’ s pork industry developed rapidly between 1970 and 1990. Similar to Denmark, but even
smaller geographically, Holland is also undergoing concentration of its hog farms. The number
declined by about 45 percent during the past two decades, while the average pigs per farm increased

"“The hog and pork industries of Denmark and the Netherlands’ Agriculture and Agrifood
Canada, 1997.



by 34 percent. Most of Holland’s pork production (75 percent) is exported, mainly to other EU
countries (95 percent of exports). Recently, the Dutch industry suffered a major outbreak of Swine
Fever that caused it in 1997 to markedly reduce the size of its swine herd. However, as shown in
Figure 2.6 pork production in the Netherlands recovered in 1998, and USDA projections for 1999
are even more optimistic.

Agricultureand Agrifood Canadaal so indicatesthat the Netherlands has no natural advantagein pork
production. As with Denmark, the main cost disadvantages are land scarcity, high land prices,
environmental problems and the resulting environmental regul ations governing manure disposal, and
high wage rates. However, the Netherlands' strengths are location, transportation infrastructure,
production oriented research, vertical coordination, and access to protected EU markets.

2.3.2. The Pork Industry in Latin America

Latin America is the new kid on the block in pork production. However, Brazil’s production is
growing, Argentina may soon see mgjor investment and investment is occurring in Chile. The
following gives some perspective to the industries in these three countries.

Brazil has the fourth largest swine herd in the world and is the sixth largest exporter of pork.
Currently, most hog production is in the Southern states of Rio Grande Do Sul and Santa Catarina.
Most new investment in this region is being made in state of the art technology and design.

New investment is also occurring in the Central-West region, close to surplus grain and oilseed
production. Thewestern states provide financial incentives to pork processors, through rebates and
preferentia tax structures. The effectiveness of these policieswill depend on how well the Brazilian
government can control inflation and bring interest rates to attractive levels.

Argentina s swine herd was estimated at 5 million head in 1993 and about 21 percent of domestic
corn consumption is for swine. While expansion would seem appealing, the fiscal situation and
inflation have been a drag on investment. Further long-term growth in hog production will need to
be financed either by domestic or foreign firms who will likely do so only if there is a stable
investment climate. Therecent declinein inflation has brought discussion that Spanish investors may
build a new processing plant and expand hog production to service the specific needs of the Spanish
market.

In Chile, Super Pollo, amajor poultry company, isinvesting in world class hog production facilities.
The firm is investing in state of the art housing and equipment, contracts with North American
specialists in feed and genetics, and is rumoured to be looking for managersin the US and Canada.
However, long-term cost competitiveness of theindustry may belimited by the small amount of grain
grown in the country, a very limited land base and environmental sengitivity.
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2.3.3. The Pork Industry in China

China is the world's largest producer of hogs/pork accounting for 53 percent of world pork
production in 1998. No country in the world can produce al the meat China requires. With 22
percent of the world’s population, but only 7 percent of the world’'s arable land, China has a huge
chalenge to feed its growing population. Currently, the seventh largest economy in the world in
GDP terms, China is emerging as the economic motor of Asia Pacific. It is predicted by some to
become the world’ s largest economic centre by the Y ear 2020.

Over the next 5-10 years, Chinese pork imports are estimated to increase at an average annual rate
of over 10 to 20 percent. Imports of meat have been restricted, but are being slowly liberalized.
Chinareduced import tariffs on agricultural productslast October. Thetariff reduction for pork was
quite substantial; frozen/fresh/chilled pork and offal decreased from 45 percent to 20 percent,
processed pork products decreased to 30 percent from 55 percent.

One of the most significant issues that will affect China during the coming years is whether
membership in the World Trade Organization is accepted. China's application to join has had little
success athough some progress has been made. As soon as membership becomes effective, the
liberalization of import regimeswill increase imports dramatically and create an enormousimpact in
meat trading opportunities. Canadian pork exports have increased substantially from $7.9 millionin
1994 to $31 million in 1997. However, estimates of Canadian pork exportsto Chinain 1998 show
a decline of 9.5 percent from 1997. Pork consumption in China has increased by 12 million tonnes
from 1994 to 1998 as urban Chinese are becoming richer and eating more meat.
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2.4. Trends in North American Production

There have been significant structural changes in the Canadian hog industry over the past few years.
Figure 2.7 contains the total annual production of hogs in Canada since 1987. It is presented in two
levels, domestic slaughter and exports of live hogs. Especially in the past three years, exportsto the
U.S. of hogsfor both dlaughter and for finishing have increased very rapidly from Alberta, Manitoba
and Ontario. The dlaughter portion of Figure 2.8 can be thought of as those hogs that were born,
finished and processed in Canada. The remainder are those that were born in Canada and either
exported for finishing or exported for processing.

Figure 2.8  Tota Canadian Hog Production (1980-1998)
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To further understand the structure of the industry, Figure 2.9 contains regional production in
western Canada, Quebec and Ontario. The figure shows evidence of the structural changes that are
occurring. Asone can see, Ontario’s production declined from 1986/7 until 1997before recovering
in 1998. Quebec’'s production increased moderately and Western Canada's increased quite
substantially. The reasons for these changes in market share are discussed below.
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Figure 2.9  Canadian Hog Production by Region (1987-1998*)
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Quebec’ s hog production has been increasing for a number of reasons. The most important is that
there are limited investment opportunities in agriculture outside the hog industry in Quebec. The
climateistoo inhospitable for expanded soybean production, asisoccurring in Ontario; short season
varieties are still too long for the number of heat units available in many parts of Quebec. Supply
management programsin dairy, in which Quebec likely has anatural advantage, and in poultry limit
growth for those industries. Therefore, hog production has been the only source of growth for
primary producers as well as the processing and feed companies in that province.

Many people perceive that a second reason for Quebec’s steady growth is its provincial support
program, knownasASRA. ASRA hasmade substantial contributionsto cash flow for hog producers
because of thelevel of itsfinancial support. Peoplewetalked to for this project indicate that the level
of support reached as high as $24 per hog during a recent year of depressed operating margins.
However, the level was reduced to $2 per hog in 1996, and indications are that the program will be
phased out shortly. Therefore, it should not have the same effect in the future as it had in the past.
Experience during the low price period in 1998, however, suggests that significant government
support remains committed to the hog industry.

The third factor that contributes to the industry’s growth is that it organizes itself in an efficient
supply chain within which all parties have cooperated, as much as possible, to ensure that each is
viable. One aspect of thisis that packers have been able to operate their plants with a degree of
assurance about capacity utilization, with no competition from packersin Ontario or the United States
for Quebec hogs. Estimates in 1997 by people who work in the industry in Quebec were that this
resultsin at least $3 per hog additional revenue relative to Ontario.
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Thetrend in Ontario production and market share was downward until 1998. Again, several factors
have contributed to the downward trend. Perhaps one of the most important is that the Ontario
industry has been moving through a period of capital replacement. Much of the industry’s capital
base, as late as 1994, was made up of hog barns built during the late 1970's. These barns were
becoming tired and technologically antiquated, as well as depreciated. During the past few years,
there has been considerable investment in new capital, much of it the type that fits into loops and
networks, consistent with multi-site production. However, it would appear that many of the new
barnswere built to replace old barns that were being withdrawn from production. The net effect was
little net growth in hog production. However, it is clear that this situation turned around in 1998.

A second factor is that Ontario farmers have a number of opportunity costs. Much of the hog
industry isbased on land that can grow corn and soybeans. Soybean prices have been extremely high
during the past severa years, especialy for farmers who are able to produce soybeans for human
consumption. The investment and risk in growing soybeans relative to the investment in producing
corn and hogsissmall. The net effect has been to draw acreage out of corn production for hog feed
and into soybean production. Recent price movements in the oilseed complex made soybeans less
attractive and resources were invested in other areas, including hog production.

Western Canada strend isnotably different from the othersfor two reasons. First, theWestern Grain
Transportation subsidy ended effective August 1, 1995. Thisresulted in an increase of the highest
transport rate off the prairiesto $40 per tonne (in 1997) in western Manitoba compared to aprevious
peak rate of $15 per tonnein eastern Saskatchewan. Thisin turn resultsinlower feedgrain pricesand
lower hog production costs in the prairie region.

The second reason for the change is a changed attitude in western Canada toward value-adding and,
especidly, toward the export market. Removal of the grain transportation subsidy and substantial
curtailment of other grain subsidies has given farmersthe clear signal that there is a high payoff from
farming the market. This attitude has shifted, therefore, from being essentially a wheat/barley
production culture to one that respondsto the most profitable alternatives. Thishascarried over into
attempts to do value-adding in its broadest sense including hog production.

Theintent of the foregoing isto indicate that the expansion in western Canadais fuelled both by real
economic change in the form of the removal of the grain transportation subsidy, but also by achange
in perceptions and attitudes about the appropriate incentives and how to respond to them. This
fundamenta change in structure appears to be permanent. The consequence is that investment
decisions are being made that will move western Canada toward a much more intensive agriculture,
including ongoing expansion in the pork industry.

This structural change in hog production has led to structural change in exports. Figure 2.10 shows
Canada's exports of pork. They follow a pattern similar to the overall trend in production with a
flattening off inthe early 1990's and growth between 1995 and 1997. Last year’ sdeclinein Canadian
pork exports seems to be related to the Asian crisis as well as the increase in the volume of
production in the US which represent more than 50 percent of Canadian pork exports. During this
decade, exports of live hogs increased (Figure 2.11 which is again made up of both hogs exported
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as market hogs or as weanling pigs).

Figure 2.10 Canadian Pork Exports (1980-1998)
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Figure 2.11 Tota Canadian Exports of Live Hogs
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Increased exports of live animals point to the question of the competitiveness of the packing industry
which will be addressed in Section 4.0. For the present, however, it isimportant to establish that
growth in hog production has provided an increased pool of hogs for potential pork exports. By
adding together exports of live hogs and exports of pork, we can establish the size of that pool and
can use the export data to make projections at the end of this section.

To do so (Figure 2.12), we make the following assumptions to convert live hog exports to pork
exports. First, assume live hogs are marketed at a weight of 235 1b®. Second, assume that the
conversion factor from live hogsto product weight (ie., carcassesthat are broken into sub-primal cuts
but not deboned) is57 percent. With these assumptions, we can add together the potential pork from
live hogs that were exported to the United States, with the actual pork that was exported.

The pattern of U.S. hog slaughter (Figure 2.13) contrasts, especially during 1996 and 1997, with
Canada’'s. Thisisespecialy notable because an increasing share of U.S. daughter isfrom exports of
Canadian live hogs. When Canadian-origin hogs are deducted from U.S. daughter, U.S. slaughter
actualy fell by about 6 percent in 1996 from 1995. Comparing this to, especially the western
Canadian pattern, underlinesthe structural changethat istaking placein western Canada. Thisisthe
only time in this century that western Canada increased its hog production when U.S. production
declined and grain prices were high. Traditionaly, western Canada expanded grain production in
these circumstances and reduced hog production.

Figure 2.12 Tota Canadian Exports of Pork and Hogs as Pork (1980-1998)
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8Asindicated, live hog exports include weanlings as well as market hogs. The point of the exercise here
isto estimate the potential amount of pork that could have been produced in Canada (the pool mentioned above)
that is available for domestic consumption and/or export. 1n other words, thisis a representation of the amount of

pork that could have been produced in Canadaif all the hogs born here were raised and slaughtered here.
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Figure 2.13 USHog Slaughter (1980-1998)
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The U.S. appears to be continuing its consistent 3 1/2 to 4 year hog cycle. However, within this
ongoing cyclical structure, structural changes are occurring. These changes have resulted in more
hogs being produced in capital intensive operations and in former fringe areas. Virginia, North
Carolina, Texas, Oklahoma, Colorado and Utah, while traditional concentrations of production in
lowa, Illinois and Ohio have declined. Thisisin part because the mid-west has aternatives, such as
soybeans, asis the case for Ontario. On the other hand, the fringe areas have fewer alternatives,
integrators are ableto focus on quality control, some have relatively low labour costs, some have few
environmental restrictions. Labour costs may or may not continue to be an advantage in some of the
fringe areas, but it is becoming clear that environment is an issue with which hog industries
everywhere need to come to grips.

-17 -



2.5. Canada’s Contribution to Market Risk

Adding Canada s live hog exportsto its domestic daughter gives asense of Canada s share of North
American production. This represents an important fact in putting the Canadian hog industry into
an appropriate perspective to analyse market risk. For example, a 20 percent increase in the number
of hogs produced in Canada for a given year would represent only a 3.6 percent increase in North
American production. Before going further, it is important to put a 20 percent increase into
perspective. Since most of the hog expansion is occurring in Western Canada, and Western Canada
represents about 45 percent of total Canadian production, a 20 percent Canadian increase is
equivalent to a44 percent increase in the West. On a sustained basis, this rate of expansion means
that Western Canada would double its output every two years and two months. Thisisaratethat is
unlikely to occur.

To turn to the estimation of price effects, most estimates of demand for pork suggest that the price
elagticity of demand is between -0.5 and -1.0. Thismeansthat a20 percent increase in Canadian hog
production would lower North American prices by between 3.6 percent and 7.2 percent if all of the
additional pork was sold in the North American market. Thus, if hog prices were at $180/ckg, the
maximum effect of a 20 percent per year increase in Canadian production would be to reduce them
to around $168/ckg. Thisisnot an effect that should threaten the economic viability of efficient hog
producers.

Even that level of price depression would result only if al the additional pork stayed in North
America. As shown above, thisisfar from the case because of the growing importance of the off-
shore export market. Therefore, it is easy to conclude that a substantial increase in Canadian
production by itself would have little impact on hog prices.

This, of course, takesinto account only one small factor - Canadian production - that can affect hog
prices. Asthe past few months have shown, many other factors affect prices, not the least of which
isthe level of US production, demand in Asia and demand in North America. In fact, all of these
factors may affect prices more than Canadian production. Witness the effect of the expansionin US
production of over 8% in 1998. This represents amost 10 million hogs, or about 1.85 billion |bs of
pork on acarcass basis. It isamajor factor that drove down North American hog prices. It and the
reduction in Asian imports are the magjor sources of risk in thisindustry. Moreover, this anaysis
treats the market asa“commodity” market and does not take into account the possibility of product
differentiation based on quality, service or consistency characteristics. If itispossibleto differentiate
Canadian product, then the effects of additional Canadian supply on prices will be even lessthan are
estimated here.
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3.0. Comparing Costs of Producing Hogs

The previous section showed that there is a growing export demand for pork, that Canada, at least
at the farm production level, has had some of the fastest production growth in recent years and that
some competitor countries have had increasing problems maintaining their competitiveness. Will
Canada continue to be competitive in the future? In this section, this question is addressed from a
production cost perspective, by comparing costsin Holland, Denmark, Chile, Argentina, the US, and
Canada. This comparison is based on standardized budgets for specific production systems, not on
costs from a sample of farms’. The intent is not to develop an investment prospectus but rather to
show systemic cost differences across regions.

Thisapproach and its assumptions hasanumber of implicationsfor the resultswhich should be clearly
understood by the reader:

1. The assumptions about the performance of the various production systemsdrivetheresults
onrelativetotal costs of production among the systems. Thus because we assumethat larger
operations are able to wean more pigs per sow per year, this contributes to alower cost for
larger systems. Whether, in reality, larger operations have better weaning performanceis a
matter that needs to be investigated..

2. What makes the difference in costs across countries and regions is their relative factor
prices. In other words, since we assume that the same production system is used in each
jurisdiction, differencesin pricesof feed, labour, capital and building materialsarewhat cause
one jurisdiction’s costs to be different from another’s. What the standardized production
modelsdo for the analysisisto provide amethod of weighting factor pricesin waysthat make
them germane to hog production.

3. Only major categories of cost are included. The categories include: labour, capital,
buildings and feed. A number of costs such as marketing, manure disposal, veterinary and
medical costs, which are unique (often within the control of the manager) to the individual
farm, are not included. Therefore, the totals are less than for actual operations. Thisis
because our primary focusis on the factors that make regions different. If oneisconsidering
investing in the industry in a specific region, the other costs need to be investigated. A
particularly complex issue is environmental management, which is addressed in the next
section.

The cost analysis begins below with a description of the production systems that formed its basis.

*The budgets are based on work done by Hurt, Boehlje and Hale at Purdue University
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3.1.  Production Systems

As indicated above, the same production systems are assumed to be implemented in all countriesin
this study, namely: three site farrow to finish (TSFF) operations for operations of 600 sows or more.
A 180 sow farrow to finish operation with asingle siteisaso included. Defining a standard set of
productions processes was considered important in order to make the data comparable across
jurisdictions. The system is varied using five different sizes of operation: 180 Sow, 600 Sow, 1200
Sow, and 3000 Sow. Details on the characteristic of the production system and on the technical
coefficients related to herd composition and productivity, are based on the studies by Hurt, Boehlje
and Hale, and Hurt and Zering published by the Purdue Cooperative Extension Service in 1995.

The operations are designed as high investment, totally confined farrow-to-finish swine units.

Genera technologies include:

. al-in/al-out production

. less than 21 day weaning with two week age variation

. split-sex and phase feeding

. physica separation of pigs by room and age group and separation by building phase for
greater bio-security

. high quality genetics, and

. artificia insemination

Appendix 3 details the assumptions and data used, as well as the results of the cost analysis.

3.2.  Cost Comparisons

In this section, interregional comparisons are made of total cost and its various components on a per
market hog basis. Again, we point out that the“total” isthetotal of the componentsincluded. They
do not include marketing costs, veterinary and medicine or manure disposal cost. All of these are
largely unique to the farm operation and not to the jurisdiction. Manure disposal is sometimes seen
asacost and sometimes as areturn depending upon the situation. While more will be said about this
in section 4.0, the most important point is that operations that are set up in a sustainable fashion
(where the operation produces enough feed for the hogs to produce enough manure to provide
nutrientsfor the feed) would likely see manure asavauable asset. Thosethat are not set up thisway
likely see manure disposal as acost. Again, thisisalocal issue, not one of jurisdiction.

In order to avoid political boundaries, where possible economic regions form the basis for the
comparisons. Thusfor Western Canada and the US, costs are reported on aregional basisthat make
sense from an economic (climate, grain price) perspective. For Eastern Canada, costs are cal culated
for Ontario, Quebec and the Atlantic provinces because political boundaries are roughly consistent
with economic differences.

3.2.1. Comparing Labour Costs
Asindicated in the appendix, the assumptions about |abour employed by each size of production unit
has a mgjor impact on unit (ie. per market hog) labour costs (Appendix Table 3.17 and Figure 3.1).
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In general, the larger the size of operation the lower the labour cost. Thisisaresult of the assumed
improvement in labour productivity in the model operations. The largest operation employs 11
people compared to 1.5 for the smallest, aratio of about 7.5:1, while the number of market hogs
produced by the largest operation is more than 20 greater than the smallest. In genera, the estimated
labour cost per market hog of the smallest operation is between three and four times greater than the
largest operation.

Figure 3.1  Labour Costs

Labour Costs per Market Hog
(1200 Sow )

Denmark

= I I I I I
Netherlands ]

Chile [
Argentina

Western Prairies |

Eastern Prairies

Ontario
Quebec

Maritimes

US Mountain

US South East |
US East Corn Belt
US West Corn Belt |

0 2 4

Wage costs clearly make adifference. Asexpected, the European countries have the highest abour
costs. Infact, European labour costs are about twice those of North America, and North American
costs are about twicethosefor South America.. Within North America, labour costsinthe Maritimes
are estimated to be the lowest, while the Western Prairies and the Western States are the highest.

3.2.2. Comparing Feed Costs

Feed costs per hog are not highly correlated to the size of operation. However, they are highly
correlated with feed prices. Western Canada enjoys a very significant advantage in feed costs over
al the competitor regions. This is consistent with the argument that removing Canada’s former
Western Grain Transportation subsidy conferred asignificant livestock cost advantage for the Prairie
provinces. Ontario, Argentina and the US Western Corn Belt are next at $15-20/hog higher cost.
It isinteresting to notethat, whilefeed costsin Quebec and the Maritimes are higher than the Prairies,
Ontario and the US corn belt, they compare quite favourably to the US Southeast and the Mountain
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states. Denmark and Netherlands have the highest feed cost per pig. Thisis, of course aresult of
the European Union’sCommon Agricultural Policy, whichresultsinartificially highfeed priceswithin
the EU.

Findly, it is of note that because of Chile’ srelatively high feed prices, it loses the advantage of low
labour costs, mentioned above.

Figure 3.2  Feed Costs

Feed Costs per Market Hog
(1200 Sow)
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3.2.3. Depreciation and Interest Costs

Depreciation costs include both facilities and equipment. Construction costs (and, therefore,
depreciation) are very smilar in each of the Canadian regions, somewhat lower (but similar across
regions) in the US, a little higher in South America, and much higher in Holland and Denmark
(Appendix Table 3.19 and Figure 3.3).
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Figure 3.3  Depreciation Costs

Depreciation Costs per Market Hog
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After addressing depreciation costs, it isinteresting to seethe pattern of interest costs. Several things
are apparent (Appendix Table 3.20 and Figure 3.4). Firgt, interest costs are highest in Argentina,
followed by the two European countries. Thisis not surprising given the interest rates used in the
analysis. Asaresult, the advantage Argentinaenjoyed in labour costsis substantially over-shadowed
by interest costs. Thisisat least partially reflective of the risk inherent in investing in what has been
an unstable economy. Second, much of the difference that occurred in depreciation between the US
and Canadais made up in interest cost; Canada’ s lower interest rate largely offsetsits dightly higher
building costs. Fundamentally, there is not much difference in interest costs in North America
because of this.
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Figure 3.4  Interest Costs

Interest Costs per Market Hog
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3.2.4. Comparing Total Costs

Appendix Table 3.15 and Figure 3.5 contain estimated total costs per market hog for each
jurisdiction. Note again that “totals’ are for only the categories of cost that are included in the
analysis. They do not include marketing expenses, breeding stock, veterinary and medical costs, or
manure disposal.

Figure 3.5 Total Costs per Market Hog

Total Costs per Market Hog
(1200 Sow Operation)
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When al the costs are totalled, there is a clear cost advantage for the Canadian Prairies. Aswe
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have seen, thisismainly because of Western Canada s advantagein feedgrain prices. Ontario and the
US Corn Belt are next lowest, followed by the “new” production areasin the US, the Maritimes and
Argentina

It isinteresting to note that much of the current US expansion of hog production isin the Mountain
states and recently was in the South East. According to our analysis, neither has a particular cost
advantage in hog production. This underlines the suspicion of many people that the main attraction
of these areasis space and lax environmental controls. But the experience to date in North Carolina,
growing concerns everywhere about the environmental impacts of hog production, and growing
concerns about food safety suggest quite strongly the folly of producing a product where it should
not be produced.

On the other hand, the major reason for Argentina s ranking in these estimates is its high cost of
capital. If it can continue to manage its economy with stability so its interest rates fall, it can be a
force to reckon with in the future. Unfortunately, we were unable to obtain comparable costs for
Brazil for this study. However, from the information we were able to obtain, it would appear that
Brazil is currently alower cost producer than Argentina. Expansion in the Central-West part of the
country will likely bring costs there even lower, but not as low as the Canadian Prairies.

An issue with which the Canadian industry needs to cometo gripsisthe size of itshogs. For reasons
that no one seems to be able to explain, the Canadian grading system discounts heavy carcasses and
Canadian carcasses average about 8 kg less than US carcasses.  This means that the fixed costs of
sow feed, capital, and labour, are spread over fewer kilograms of production in Canada than in the
US. Tothispoint, we have calculated costs per market hog. In Appendix Table 3.16 and Figure 3.6,
total costs are reported again, but per 100 kg of live weight. The Purdue models are structured on
the assumption that hogs are marketed at 245lbsliveweight. Thiswas used to convert costsin every
jurisdiction except Canada. For the Canadian regions, we assumed hogs are marketed at 235 |b., and
thisis used to convert the unit cost. Thisassumption isvery conservative; the difference in average
liveweightsis more than 20 Ib per hog. However, the budgets are based on fairly strict assumptions
and it was felt that they should not be “pushed” too hard in going outside their base parameters.
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Figure 3.6 Total Costs per 100 kg Live Weight

Total Costsper 100 kg live weight
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Even with this conservative assumption, thereis adifference of about $5 per 100 kg of livehog. The
best way to see the difference this makes is to compare the Maritimes, the US South East and US
Mountain Statesin Figures3.5and 3.6. InFigure 3.5, theMaritimes’ cost islower thanthe Mountain
states and about the same as the South East on a per hog basis. But when costs are expressed on the
basis of weight, then the Mountain states are about the same as the Maritimes and the South East is
quite a bit lower. Redigticaly, the difference is higher and, when added to the higher cost of
processing in Canadian packing plants because there are fewer kilograms over which to spread the
fixed costsof processing, it would appear that thishistorical aberration resultsinasubstantial dilution
of Canada s cost advantages.

4.0. Additional Considerations and Conclusions

The foregoing sections identified that there is strong potential for growth in export demand
for pork and that Canadaiswell positioned to take advantage of it because Canada’ s hog production
costs are favourable. But there are two additional factors that will affect the competitiveness of
Canada’ s pork industry. One is the competitiveness of the processing industry: the second major
component of the hog/pork complex has major implicationsfor overall cost competitiveness as does
farm production. The second factor has been alluded to several to at several pointsin the study - that
istherel ationship among hog production, pork processing, environmental protection, andfood safety.
Both of thesefactorswill be vitally important in the future and both deserve separate attention in this
study.
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4.1.  Competitiveness of the Processing Industry

In a recent George Morris Centre publication, the cost competitiveness of the Canadian pork
processing industry was analysed and found to be lacking. Table 4.1 isthe summary table from that
anaysis. Toexplainit, four factorswere anaysed to estimate their effects on the manufacturing cost
(cost not including the cost of hogs): plant size; number of shifts; wage costsand size of carcass. The
numbersin the table show the effect of each factor relative to the manufacturing cost of a plant with
capacity of 20,000 per week, working one shift with estimated Canadian wage costs and Canadian
carcass weights. The last column of the table can be interpreted as follows:

. increasing scale from 20,000 to 45,000 per week per shift would reduce manufacturing cost
by $8.74/100 kg of carcass.

. moving from one to two shifts would reduce cost by an additional $3.57/100 kg.

. reducing wage costs to the level estimated for the US would reduce manufacturing costs by

an additional $7.26/100 kg.

. increasing the average size of hog carcassin Canadato the same asthe US would reduce cost
by an additional $2.91/ kg.

Table 4.1. Effects on Tota Manufacturing Costs of Several Differencesin Structure

Cost Savings (Increases) from Base /100 kg
Factor
20,000/wk 30,000/wk 45,000/wk
Plant Size $7.50 $8.74
Two Shifts $6.14 $4.55 $3.57
40 % Wage Cost $8.10 $6.90 $7.26
Size of Carcass $3.74 $3.06 $2.91

The largest Canadian processing plant at the time the report was written was 32,000 per week on a
single shift and most were closer to 20,000. However, a number of changes in the structure of the
industry have been announced since. New or expanded plants that will eventually have scale
approaching 45,000 per week and/or operate on two shifts have been announced for Lethbridge and
Moose Jaw. Intercontinental Packers announced a significant expansion of their plant in Saskatoon
to moveto efficient scale. Fletchersin Red Deer are in the midst of a multi-million dollar expansion
that will move it to world standard capacity, and has aready moved to a double shift. Maple Leaf
Foods announced a new plant to be built in Brandon, and a prospective $30 million investment in
their Burlington plant to move it to second shift capacity.

If al or most of these investments are completed, the Canadian industry will be much stronger and
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more efficient than it was in the past and should be competitive with the US industry. This will
depend in part onthefinal outcome of the dispute between Maple L eaf and the UFCW on their |abour
contract. However, there should be no question that the injection of capital and capacity represented
by these developments should reduce manufacturing costs per unit of pork and if better 1abour
contracts can be developed, this will have a similar effect. If Canadian processors have lower
manufacturing costs, it follows that they will be able to bid more effectively against their US
competitorsfor hogsthat would otherwise have been sold to the US. Alternatively, lower processing
costs in Canada will assist in making the sector more cost competitive.

There is no information on the processing industry in South America, but it is clearly not as
industrialized asNorth America's. 1t will have alabour cost advantage, but aswe saw in the previous
section, it has a disadvantage in the cost of capital.

There is to date no publically available analysis of processing costs in Europe. However, it is
generdly known that European plants have lower capacity and slower line speeds than North
American plants. Conversationswith US researcherswho areinvestigating European processing cost
comparisons indicate that European processing costs are significantly higher than those in North
America.

This then suggests that both the cost of raising hogs and processing them is much higher in Europe
than in the Americas. This leads in turn to the question of why Denmark and Holland have been
major exporters of pork. The answer is the combination of excellent supply chain management
discussed in section 2.0, European protection and export subsidies that simultaneously inflate
European feed costs, keep North American product out of the European Union and provide the
impetus for European exports to third party countries. Thiswas well documented in a 1995 study
by Jensen, Voight and Hayes which estimated that if Denmark's protection was removed, it would
be a net importer of pork from Canada and the US.

As the world moves toward freer trade, especially with its growing environmental problems, we
believe Holland and Denmark will be a declining factor in the world pork market.

4.2.  Environmental and Food Safety Issues

Hogs and the environment are an increasingly controversial subject. This results in part from the
smdll of manure, but more substantively from concerns about manure leeching into ground or surface
water systems and affecting the health of humans and other species. At a superficia level
environmenta concerns should give an added advantage to Western Canada because of the space
avallablein Western Canada. But this begs most of the important issues; even Western Canada has
problems with manure disposal and its environmental impacts.

The most basic aspect of thisissue, aswas mentioned in Section 3.0, iswhether hog production can
be sustainable. To be sustainable, the industry needs to be land based - ie the manure from the
animalsisused to provide the nutrientsfor theland that feeds the animals. From this perspective, any
of the Canadian regions can be sustainable because of the amount of land that is available. Western
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Canada, for example, has 86 million acres of land available for crops - the total of the area under
crops and summer fallow. Only 540 thousand acres are currently being fertilized with hog manure.
This gives some idea of the size of the opportunity for sustainable production.

But the processes for doing this right are complex, still under development in most places, and the
costs of doing them depend on the individua situation. For example, an extremely large operation
located on relatively small acreage faces a high costs of manure storage and disposal because it may
need to move it over long distances. A more moderate size operation located on the land used to
produce feed could have alow or net negative cost if the manureisused to replace chemical fertilizer.
Moreover, as the conflict over environmental issues heats up, there may well be entirely new
processes developed (perhaps similar to the HACCP™ processes now being developed for food
safety). These will inevitably be different in different places because different soil and ecological
systems present different risks: thereisclearly no single set of processesthat will ensure minimization
of negative effectson the environment. The Canadian industry hasthe advantage over several existing
competitorsthat it has created few environmental problemsto date and can take aleadership position
by devising appropriate processes for various soils and eco-systems.

There are similar considerations about the broader issue of human health. As the hog population
grows, does the risk of disease that can be transmitted to humans also grow, and how much risk is
there that Canada could have a serious outbreak of disease as has occurred in Holland and Taiwan?
By definition disease risk grows with the size of population. Moreover, abasic paradox in disease
prevention is that the more successful anation is at eradicating a disease from an animal population,
the lessresistance the population hasif an outbreak of the disease occurs. But al of theanimal health
professionalswe talked to pointed out that the fact that the paradox isrelevant isasign of the success
of Canada’s disease prevention program. So, the relevant question is, how large is the risk?

One answer is that Canadian regulators work to maintain probabilities at less than one in 250 in
establishing protocols. Thereisaclear understanding in Canada about the importance of being free
of anima diseases in accessing world markets and in assuring consumer safety. Canada is
internationally recognized as aleader in developing and implementing international food safety and
animal health standards, devoting substantial resourcesto monitoring and testing for animal diseases.
We also contribute leadership to international bodies which take the lead in attempting to eradicate
diseases world wide. Thisisimportant because of the growing scope of international trade and the
fact that, if a country is free of a disease, usually the only way it can be contracted is to bring it in
from elsewhere. So, world wide eradication is in Canada's long term interest. For example, and
despite the recent outbreak in Taiwan, Canadian animal health personnel have been working closely
with Latin American countries to eradicate Hoof and Mouth, and it has nearly been accomplished in
severa countries. Similarly, Canada has assisted the US in attempting to eradicate pseudo-rabies,
again with growing success.

9 Hazard Analysis Critical Control Points (HACCP) is a performance based production control system
used by the food industry. It isa process which identifies where potential contamination can occur (critical control
points) and strictly manages and monitors these points to ensure that the processis in control, and that the safest
product possible is being produced for the market.
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Canada's animal health professionals are extremely competent in preventing the entry of disease. For
example, while the US has achieved regiona eradication of pseudo-rabies, Canada was extremely
cautiousin developing aprotocol for imports of live slaughter hog. In fact, that protocol, as aready
indicated, hasyet to be acted upon despite very considerableinternal and externa pressure. Similarly,
upon learning that Britain reduced its rendering standards a few years ago, thereby introducing the
risk of BSE, Canadaimmediately tracked down all breeding stock imported from Britain. Along with
any progeny, these animalswereimmediately daughtered to take away any possibility of introducing
BSE into Canadian herds. Thiswasdonein spite of very substantial criticism and somewhat negative
press coverage at the time. The result isthat thereis no hint of an outbreak in Canada.

In addition to some of the world's most stringent import regulations in the inspection of animals and
meat, Canada has a sophi sticated monitoring system through out the country. Thisincorporateslocal
animal health care providersin monitoring and reporting on heard health as well as mechanisms that
utilize rapid reporting of diseases and condemnations by both federal and provincial mesat inspectors.
In Ontario, for example, part of the weekly responsibility of al regional managers and the provincial
administrator in the meat inspection branch isto carefully review al health information for the week.
The inspection branch veterinarians are aso involved in monitoring information from veterinary
practitioners so the branch can quickly relate health problems in meat inspection to those in herds.

Canada has at least two advantages in addition to its management systems that keep disease risk at
very low levels. First is the size of the country, which has the advantage that a disease outbreak in
one area can be confined to that area and not spread to others. This helps prevent the spread of
disease and would allow, in most cases, for regiona protocols to be invoked by importing countries
inthe event of an outbreak. Second, Canadais bordered on three sides by oceans and on the fourth
by a nation that has very few disease problems. International trade with other countries enters
Canada at adefined set of pointsthat have strong customs processes. Thisassistsin pinpointing and
managing the risks. All of the foregoing contrasts to countries such as Holland, Taiwan and even
Denmark, which are small with extremely concentrated hog popul ations and more potential for entry
of diseases.

It would be the height of folly to conclude that there is no risk associated with disease in an
expanding Canadian hog population. However, by any standards, any foreseeable expansion would
leave Canada with much less concentration of population than most other countries and, therefore,
proportionately lower risk. Moreover, the system in place and the growing pressure by local
communitiesto assure that the industry conduct itself in an environmentally responsible way can lead
only to the conclusion that, while disease is a risk, it is so much less in Canada than in most
competitor countries that it probably becomes an opportunity for Canada.

Canadahasareal opportunity inthisareaif someor al of theindustry focus on how environment and
food safety can be used as the basis for differentiating some of our pork. Thislikely means that the
Canadian industry should consider the development of HACCP programs for food safety and
HACCP-like programsfor environmental protection. These need to beimplemented throughout the
supply chain and used in conjunction with Canada's favourable image around the world to command
a premium because our pork is produced with the appropriate processes.
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4.3. Conclusions

The study began with four objectives around which the evidence and anaysis was organized.
Conclusions are developed around each of the objectives below.

. To assess the international market potential for pork

The evidence shows that international demand for pork grew very rapidly until 1997, especialy in
Asia. The past two years have seen areduction in Asian imports, afact that is consistent with the
economic recession that is taking place there. Indications are that imports will recover with the
economy in that part of theworld. Infact, the USDA anticipatesfairly substantial growth in 1999.
The growth trend is expected to continue in the future because of substantial reductions in Asian
trade barriersand thelimited productive resourceswhich characterize some Asian countries. Thefact
that the most important growth isin Asia means that Canada has good market access. Moreover,
three of Canada's major historic competitors in the export market have recently faced major
competitive pressures. Holland and Taiwan because of disease; Holland and Denmark because
production growth has not kept up with import demand. Infact, Canadaisthe only major exporting
country which has had steady growth in hog production over the past severa years.

. To compare production costs for pork in Canadato other countries

Using standard budgets for three- and single-site hog production facilities, production costs were
compared for five regions in Canada, four in the US, Argentina, Chile, Holland and Denmark. All
five Canadian regions compared favourably in the cost estimates. But Western Canada shows the
lowest overal cost. Itsmajor advantageisin the cost of feedgrains. In fact the advantage conferred
by feedgrain pricesin the Prairiesis quite substantial. A second advantageis Canada’ sinterest rates.

Holland and Denmark are shown to have the highest production costs for hogs, by a substantial
margin. Their sources of cost disadvantage are several, including labour, interest, building costs and
feed.

South American costs are surprisingly high in the estimates. The South American a countries have
an advantagein labour costs. Their feedgrains are priced comparably to Eastern Canadaand the US.
Building and depreciation costs are somewhat greater, especialy in Argentina. The most significant
disadvantage is for Argentinawhose high rate of inflation has contributed to extremely high interest
rates.

The non-traditional US production regions in the southeast and west appear to have few cost
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advantages. Feed and labour are higher than the mid-west and remaining costs are comparable. As
aresult, these regions do not appear to have the competitive advantage that were found for Western
Canada.

. To assessthe potential effects of the changing structure of Canada’ s pork processing
industry on the relative competitiveness of the pork industry

The past year saw the largest influx of capital into the Canadian pork processing industry in at least
recent history. At least five new plants or expansions have been announce or started that will put the
industry at a very different level of cost efficiency. As shown in a 1997 George Morris Centre
publication, the Canadian industry was at a significant cost disadvantage before these changes. The
disadvantages arose from plants with insufficient scale, single shifts, high total labour costs, and
smaller Canadian carcasses. The new plants have the potential to remove or reduce the disadvantage
from plants, and even to enjoy a cost advantage over US plants. The industry is moving rapidly to
reduce the difference in carcass weights.

Along with the already existing advantage Canada enjoys in hog production costs, the structural
changes taking place in the processing industry mean that Canada’'s total costs will become
increasingly competitive. Thismeansthat Canada has the opportunity to reduce the flow of live hogs
moving into the US and increase Canada s share of world pork export markets.

. To address the potentia impacts on Canada s competitiveness of issues such as
environment and food safety.

Consumers around the world place increasing value on product that is produced with processes that
are friendly to the environment and that provide safe food. Canada has several potentia advantages
in these areas. They include:

. relatively new production facilities that have to date avoided the negative
consequences of Europe, Taiwan and the US southeast.

. an extremely large land base that alows outstanding management of production
practices and that minimizes the risk of spreading disease or other sources of human
health risk.

. geography that contributes to ease of disease protection.

. one of the best disease prevention and monitoring systemsin the world.

. industry participants who are already advanced in thinking about development of

HACCP and similar processes that can provide the opportunity for differentiating
Canadian pork in world markets on its environmental and health characteristics.

To date, al of thisis opportunity that has yet to be exploited for Canada. What is required is for
concerted efforts by Canadian supply chainsto take advantage of the opportunity. But to put Canada
in perspective, severa of its competitors have clearly pushed their pork industries to or toward
apparent limitsin environmental and safety terms. The US industry appears to be mainly avoiding
the issues by expanding production in areas that are relatively high in cost. South America has the
same opportunity as Canada, but isfar behind in developing a basic infrastructure.
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4.4.  Canada’s Overall Competitiveness

Putting thisinformation together, it would appear that Canada is on the brink of being one of, if not
the most cost competitive pork producersintheworld. It aready has competitive production costs.
It isin the process of enhancing the competitiveness of the processing industry. Some competitors
face mgor problemsin maintaining their position. The Canadian industry has the natural and human
resources that can provide the means to produce pork safely with environmental responsibility. In
fact, if the appropriate processes are developed, it is likely that these factors could be a source of
price premium from those target markets which value these characteristics, a part of the market that
isgrowing. In alarger sense, Canadais poised to take advantage of these factors at the very time
world demand is growing because of falling trade barriers and rising prosperity in some parts of the
world.

However, competitivenessis not just about cost - if so no onewould drivealLexusor Mercedes. So
thereare some qualifiersthat need to be acknowledged in this scenario. Most obviousisthefact that
if the Asian economies sustain a prolonged period of recession, the opportunities will be smaller for
Canadaand its competitors, and it will bedifficult for al producing areasto sustain production. This
is particularly true because so much capital has been invested in hog production over the past few
years. The current capital base is large and very efficient, and was geared for continued growth in
the Asian market. If that growth is not sustained, then resources invested in hog production will not
likely earn profits based just on domestic demand. While there is little likelihood of a prolonged
period of low prices like those of November and December of 1998, neither is there likely to be a
prolonged period like 1996/97 unless international markets regain their buoyancy.

Second, clearly Western Canada’ s advantage results from feedgrain prices, but the magnitude of its
cost advantage suggests that the feedgrain market in Western Canada may not arbitrage efficiently.
When viewed in the context of the other regions, feedgrain costs appear to be lower than what would
be consistent with amarket characterized by economic efficiency. If the Canadian feedgrain market
becomes more efficient, this advantage may be reduced.

Third, if the Canadian industry fails to undertake the hard work and complexity required to develop
HACCP and environmental processes that allow it to differentiate its product in world markets (ie
makeit aLexus or Mercedes), then al Canadawill haveisacost advantage. If Canadaiswilling to
make the effort to develop identity preserved product that responds to what many customers want
with respect to food safety, the natural environment, as well as product quality characteristics, then
it will likely gain amuch larger competitive advantage than that conferred by its cost advantage.
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Appendix to Section 2.0

Asian Market Profile and World Import Trends

Table 2.1. Changes in Committed Tariff Equivalents for Pork.
1995 2004 Rate of Reduction
Japan
fresh and chilled 5.0% 4.3 % 14 %
frozen 5.0% 43 % 14 %
cured 10.0 % 8.5% 15%
Korea
fresh and chilled 29.6 % 22.5% 24 %
frozen 37.0% 25.0 % 32 %
Philippines
fresh and chilled 100.0 % 40.0 % 60 %
frozen 100.0 % 40.0 % 60 %
Thailand
al pork 60 % 40 % 33%
Source: GATT/WTO
Table 2.2 Real GDP Rates in Japan and Korea
Percentage change from previous period
Country i g P P
1993 1994 1995 1996 1997 1998
Japan 0.3 0.6 15 3.9 0.9 -2.5
Korea 5.8 8.6 8.9 7.1 55 -15
Source: IMF World Economic Outlook, 1998.
Table 2.3 Projections of World Pork Imports
World Pork Import Projections ('000 tons)
1% | 4% 7%
1999* 5,303 5,460 5,618
2000* 5,356 5,678 6,011
2001* 5,409 5,906 6,431
2002* 5,463 6,142 6,882
2003* 5,518 6,387 7,363
2004* 5,573 6,643 7,879
2005* 5,629 6,909 8,430

Source: USDA(1980-1998), George Morris Centre Projections (1999* -2005*)
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Appendix to Section 3
(Detailed Cost Calculations)

Herd Assumptions:

Table 3.1. Herd Assumptions
Size of Operations
180 Sow |600 Sow |1200 Sow 3000

Pigs Marketed per Litter 8.51 9.025 9.025 9.2
Litters/ Sow / yr 2.35 2.67 2.66 2.66
Pigs marketed per Sow 20 24.05 24.04 24.47
Market pigs 3600 14431 28853 73416
Sows 197 706 1412 3540
Boars 10 18 35 71

Hurt, et a did not include the 3000 sow operation, so herd assumptions for this size are based on
additional calculationsusing therelevant literature on existing operations of thissize, and also details
of other sizes given in the Purdue study.

Rations:

The base rations used in each of these operations are taken from the Purdue Study and are given in
average form in Table 3.2. These rations are used to calculate feed costs in the US and Eastern
Canada. Conversations with people in the hog industry in Latin America confirmed that they
represent rations actually fed in that region. Thusthey are aso used in the Latin American anaysis.

Table 3.2. Rations Used in the US and Eastern Canada
Feed type Unit Size of Operation
180 Sow 600 Sow 1200 Sow 3000 Sow
Corn bu / litter 95.4 95.18 95.18 95.18
Soybean Meal ton / litter 0.73 0.72 0.72 0.72
Other Feed cwt. / litter 251 25 25 25

Rations in Europe present a particular problem because of what isfed. Asaresult of the Common
Agricultural Policy (CAP), grain and soybean price relationships within the EU are distorted..
Farmersinthese countriesrarely usegrainsintheir feed. Rather, they use commercial feed mixesthat
contain high levels of products such astapioca. Ration contents change from time to time asrelative
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ingredient prices change. It is not relevant, therefore, in this study to use a corn or barley and
soybean meal based ration. Rather we use an average feed cost for various rations based on 1995
data. This may have two offsetting impacts for the comparisons. First, it may inflate them dightly
becauseitisa“retall” price compared to theimplicit ‘wholesale’ prices used in other regions based
on market pricesfor corn and soybean meal. On the other hand, we were unable to find comparable
feed cost datafor 1996 in Europe, while for the other countries feed prices are based on the average
of 1995 and 1996. Since 1996 included record high corn prices in world markets, this may
underestimate the feed price for Europe. Table 3.3 containsthe average feed intake for the European
models, as quoted by the EuroporC study.

Table 3. 3.  Ration used in Europe
Denmark Netherlands
Feed intake kg / sow / year 1071 1042.86
Feed intake piglets kg/sow/year 626.25 835.04
Feed intake finishing pigs kg/sow/year 4998.23 3642.23

Since Western Canada uses barley instead of corn, barley is substituted for corn in the base ration.
The ration used for Western Canadian production models is 85 percent barley and 13 percent
soymeal. Thisis considered equivalent to the corn ration used in the US and in Eastern Canada

Themain componentsof production costsare analysed in order to determinethe cost competitiveness
of different countries. These elements include: labour costs, feed costs, facilities and equipment
depreciation costs, and interest costs. All costs are reported in Canadian dollars. . The average
exchange rate during 1996 is used for the conversion. A series of assumptions are used to make the
costs comparable.

Labour Assumptions:

Estimated |abour requirements are based on the assumption that operations use the same technol ogy
in al countries, as defined in the Purdue Study. The resulting person equivalents for each size
operation are shown in Table 3.4.

Table 3.4. Use of Labour (person equivalents)
Size of Operation
180 Sow 600 Sow | 1200 Sow | 3000 Sow
M anager 1 1 1
JAssistant Manager 1 1 1 1
Production Assistant | 2 4
Production Assistant |1 0.5 2 2 5
Total 1.5 4 6 11
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In calculating labour costs, it is necessary to estimate both salaries and benefits. The data used to
estimate them do not account for benefits separately. Hence the assumption was made that the
proportion of salaries and wages are the same as the Purdue Study. Its basic labour cost structure
and the proportions are shown in Table 3.5.

Table 3.5.  Assumptions About Labour Cost Proportions

Salary Benefits | % of Benefit
Manager 40,500.00| 6,075.00 15
Assistant Manager 20,250.00| 3,037.00 15
Production Assistant | 19,125.00| 4,781.00 25
Production Assistant Il 14,625.00 3656 25

The Purdue study includes dataonly for Indiana. For our purposes, we need dataon severa regions.
The US Department of Commerce reported average agricultural wage ratesfor livestock workersfor
various states in 1990. To update them, we used information contained in a USDA/ERS study
(1995) on the rate of increase of agricultural wage rates from 1990 to 1994. Further, the inflation
rate was used as a proxy for the rate of increase until 1996. This gave the resulting labour costs
reported in Table 3.6. Note that to double check the validity of the procedure, we reproduced the
wage costs for 1996 from Hurt, et al. Our numbers are virtually identical to what they reported.
Hence we conclude that the procedure fairly represents US labour costs.

Table 3. 6.  Labour Costs in the US (US $, 1996)
(Sdlaries & Benefits)

Indiana & | Missouri & | N.Carolina Utah Michigan &
Ohio lowa Minnesota

Manager 46,575.00 | 46,360.04 | 42,490.73| 46,431.69 | 42,132.46
Assistant Manager 23,287.00 | 23,180.02 | 21,245.37| 23,215.85| 21,066.23

Production Assistant | | 23,906.00 | 23,795.91 | 21,809.86 | 23,832.69 | 21,625.96

Production Assistant 11| 18,281.00 | 18,196.88 | 16,678.13| 18,225.00 | 16,537.50

Labour costsin Canada were calculated by using information received from industry sourcesin each
province on minimum wage per hour for livestock workers, aswell as benefits. The minimum was
used to calculate the wage for Production Assistant |1, and the salaries for the other positions were
then calculated based on the respective proportions in the Purdue Study (as given in Table 3.5).

Table 3.7. Labour Costs in Canada (C$)
(Sdlaries & Benefits)

Ontario Manitoba Alberta Quebec Nova Scotia

Manager 57,821.54 58,977.97 62,307.69 59,192.31 52,615.38
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Ontario Manitoba Alberta Quebec Nova Scotia
Assistant Manager 28,910.77 29,488.98 34,269.23 29,596.15 26,307.69
Production Assistant | 27,304.62 27,850.71 32,365.38 27,951.92 24,846.15
Production Assistant Il 20,880.00 21,297.60 24,750.00 21,375.00 19,000.00

Labour cost information on Chile was obtained through Gonzalo Castro, President of Progen Ltda
(Chile). Thelabour cost in Argentina, on a per sow basis, was cal culated based on a 50 sow farrow-
to-finish operation, using modern herd and resource management techniques. Thislabour cost was
later adjusted to derive ayearly salary and then an hourly rate which could be used in the current
study framework.

For the European countries, datafrom the EuroporC study were used, combined with the proportions
from the Purdue Study. The resulting labour costs are shown in Table 3.8.

Table 3.8. Labour Costs in Europe and Latin America (C$)
(Sdlaries & Benefits)
Netherlands Denmark Argentina Chile
Manager 75,000.00 85,500.00 28,339.40 23841.94
Assistant Manager 49,820.00 56,794.80 14,169.70 11920.97
Production Assistant | 47,000.00 53,580.00 13,367.64 11258.69
Production Assistant |1 35,720.00 40,720.80 10,127.00 8609.59

Feed Price Assumptions:

Asindicated above, theration is based on the Purdue Study, where a76% corn ration isused. North
Americaand Argentina are assumed to have the samerations for Corn and Soybean meal, except for
Western Canada where barley is substituted for corn. It is assumed that an 85% barley ration is
equivalent to the 76% corn ration.

USfeed costsby State were obtained through the NASS 1996 Annual Agricultural Price Report (July
1997). Inthispublication wasfound the annual cash grain pricesin each State. Soymeal priceswere
for a44 % protein meal, while the Canadian priceswere for a48 % protein meal. To correct for the
difference, we looked at the historical relationship between the two soymeal prices at Decatur in the
US, and adjusted the 44% protein price according to our findings. We increased the 1996 price of
the 44% meal by 5% to bring it to acomparablelevel with the 48% meal. Table 3.9 givesthe average
prices for 1996 and 1995.

Table 3.9. Feed Prices in the US
Corn Price (per bushel) | Soymeal Price (per cwt)
Ohio 3.21 13.36
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Indiana 3.19 13.36
Missouri 3.22 13.52
lowa 2.99 13.36
N.Carolina 3.52 15.52
Utah 3.25 19.97
Kansas 3.27 13.52
Nebraska 3.10 13.52
Michigan 311 12.93
Minnesota 281 12.93

Prices for the Western Prairies are represented by the average price for 1995-1996 in Calgary,
Alberta. Eastern Prairie prices are represented by the average prices for 1995-1996 in Brandon,
Manitoba. Pricesfor Ontario are taken from OMAFRA’s Ontario hog production budget. Quebec
prices are represented by average 1995-96 Quebec City prices, and Nova Scotia prices are
represented by average 1995-1996 Truro prices. Results are summarized in Table 3.10.

Table 3.10. Feed Prices in Canada (C$)
Barley Price (per tonne) |Soymeal Price (per tonne)

Western Prairies 151.00 340.00

Eastern Prairies 143.00 312.00

Corn Price (per tonne) |Soymea Price (per tonne)

Ontario 178.50 316.61
Quebec 201.97 315.71
Nova Scotia 226.00 336.57
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Asindicated above, average feed pricesfor Denmark and the Netherlands are taken from EuroporC’'s
estimates of total feed costsinstead of grain and soybean meal prices. Feed pricesareshownin Table
3.11.

Table 3.11. Feed Prices in Europe (C$/100kg)

Netherlands Denmark
Sow feed 31.93 36.21
Feeder pigs feed 49.23 47.77
Finishing pigs feed 33.86 34.88

Our data sources in Chile also provided feed prices on the basis of complete feed prices instead of
for corn and soybean meal prices (Table 3.12). The complete feeds are based on the same corn and
soybean meal components that were used in North America.

Table 3.12.  Feed Prices in Chile (C$/100kg, average 1995-1996)

Chile
Sow feed 31.57
Feeder pigs feed 37.53
Finishing pigs feed 34.79

Feed prices for Argentina are reported for the actual ingredients (Table 3.13)

Table 3.13. Feed Prices in Argentina (C$)
Corn Price (per tonne) |Soymea Price (per tonne)

Argentina 142 247

Depreciation Cost Assumptions:

Construction and equipment costs were calculated for each country. Based on the total amount of
investment and using the linear depreciation method, the amount of depreciation per market pig was
calculated. A period of ten years was assumed in al countries.

Sources of data used for construction costs are very different and various assumptions were made
to include thisinformation in the analysis. For instance, when the construction cost was given asa
range of dollar amounts per head, the minimum was assigned to the largest size of operations, and
the maximum cost was assigned to the smallest size of operations. The other sizes of operation were
assigned proportionately to cost levelsin the given range. This was based on the assumption that
larger sizes of operation are more efficient, which is the underlying assumption in the model used in
the Purdue Study also.
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Construction data were obtained only for four US states. For the purpose of the study, an average
of these costs was calculated, in order to be used in alater stage, when the total costs per pig are
calculated for each state. While the depreciation costs will not differ among these states, the total
calculated in thisway will be a more accurate estimate of total costs per pig, and a comparison can
be made.

Argentina represented a particularly difficult case. Conversations with hog producers in each of
Argentina, Chile and Brazil indicated that Argentina has the highest construction costs in Latin
America. However, wewere unableto find anyonewho isusing the kind of technology in production
that isassumed in thisstudy - largely because the industry there remains small and fragmented. Since
there was general agreement that construction costs were higher, the rather arbitrary decision was
made to increase the Chilean construction costs by 15% as a proxy for the Argentinian costs.

Interest Costs:

The study implicitly assumes that each operation in each jurisdiction isnew. The question then isto
estimate the cost of capital. There are various assumptions that can be made about whether capital
is financed with debt or equity, and what interest rate is used. The argument has been made in the
literature that equity capital has alower cost than debt capita in the case of family farm operations.
Frankly, with the current generation of farmers, this argument is hard to accept because most are as
astute with business management skills as the rest of the population. We doubt that the long run
expectation of earnings from owner’ s equity is below recent short term interest rates. Similarly, the
argument can be made that equity capital, especially institutional equity providerswant ahigher rate
than interest rates because of therisk that isentailed. The problemisto arrive at an interest premium
that iswidely representative of investors expectations.

To address this issue, we assumed that the model operations are financed 60 percent by debt and 40
percent by equity. However, the same interest rate of prime plus two percent was used for both the
debt and equity portions.™ Also, the average interest charges for the life of the loan were calculated
only on 50 percent of the amount of initial investment. This isto represent the fact that

the principal on loansis paid down over time and that the asset becomes depreciated.

This cost element is also calculated on a per pig basis. The differences between countries and
states/provinces arereflected by thelong terminterest ratesused. Theinterest ratesfor the European
countries were taken by EuroporC, whereas the prime rate (during 1996) plus two percent was used
for the US, Canadaand Argentina. For Chile, an average of the 12 year |oans during 1996 was used.

! Based on earlier discussions with the client, we estimated capital costsin one run of the spread sheet
model at prime plus two for the debt portion, and prime plus 10 for the equity portion (the difference in interest
rates reflects the different cost of debt and equity financing). This procedure clearly raised capital costs over the
one shown in the study, and raised them most for Argentina, but it did not affect the relative standing. Since our
intent here is to represent relative costs, and especially since it islikely that each investor’s actual or imputed cost
is unique, we chose to adopt a standard of prime plus two for each country.
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Table 3.14.

Interest Rates by Country

Country Long Term Interest Rate
us 105 %
Canada 7.5 %
Argentina 20 %
Chile 6.7 %
Netherlands 7.2%
Denmark 8.3 %

Table 3.15. Total Costs by regions (per market hog)

Production Systems

180 Sow 600 Sow | 1200 Sow | 3000 Sow
JUS West Corn Belt 110.74 | 101.30 98.62 93.93
|US East Corn Belt 112.75]| 103.15[ 100.10 94.85
|US South East 12327 112.00| 109.40| 104.31
JUS Mountain 130.62 | 118.68| 115.85] 110.39
Maritimes 12344 | 11356| 111.24]| 106.77
[Quebec 120.65| 110.60| 107.99| 103.30
[Ontario 111.99 | 102.95 98.96 93.48
|[Eastern Prairies 97.76 87.43 85.26 80.58
\Western Prairies 101.37 92.04 89.70 84.61
Argentina 128.97 117.63 116.39 112.95
[Chile 137.38| 12110 120.08| 116.90
[Netherlands 181.75| 162.82| 159.33| 15257
[Denmark 18242 | 16299 159.00| 151.69

Table 3.16. Total Costs by regions per 100 kg live weight

Production Systems

180 Sow 600 Sow | 1200 Sow | 3000 Sow
\West Corn Belt 99.56 91.07 88.67| 84.44
[East Corn Belt 101.37 92.74 89.99 85.27
South East 110.82 100.69 98.36| 93.78
[Mountain 117.43 106.69| 104.15] 99.24
Maritimes 115.7 106.44| 104.26| 100.08
[Quebec 113.08 103.67| 10122 96.82
[Ontario 104.97 96.49 92.75| 87.56
|[Eastern Prairies 91.63 81.95 79.91 75.53
\Western Prairies 95.01 86.27 84.08] 79.30
Argentina 115.95 105.75| 104.64| 101.55
[Chile 123.51 108.88| 107.96| 105.10
[Netherlands 163.40 146.38| 143.24| 137.16
[Denmark 164.00 146.54| 142.95| 136.37
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Table 3.17. Labour Costs (per market hog)

Production Systems

180 Sow | 600 Sow [1200 Sow | 3000 Sow
[US West Corn Belt 11.91 9.75 7.07 4.08
|US East Corn Belt 12.34 10.10 7.32 4.23
|US South East 11.26 9.22 6.68 3.86
JUS Mountain 12.30 10.07 7.30 4.22
Maritimes 9.95 8.10 5.77 3.28
[Quebec 11.19 9.11 6.50 3.70
[Ontario 10.93 8.90 6.35 3.61
[Eastern Prairies 11.15 9.08 6.47 3.68
\Western Prairies 12.96 10.12 7.31 4.20
Argentina 5.34 4.35 3.10 1.76
[Chile 4.51 3.67 2.62 1.49
[Netherlands 18.80 13.60 10.06 5.91
|Denmark 21.43 15.50 11.47 6.73
Table 3.18. Feed Costs (per market hog)

Production Systems

180 Sow | 600 Sow [ 1200 Sow | 3000 Sow
[US West Corn Belt 77.36 72.44 72.44 71.06
|US East Corn Belt 80.54 75.43 75.43 74.00
|US South East 90.53 84.78 84.78 83.16
JUS Mountain 96.84 90.60 90.60 88.88
[Maritimes 90.43 84.77 84.77 83.16
[Quebec 82.06 76.92 76.92 75.46
[Ontario 75.79 71.01 71.01 69.66
[Eastern Prairies 59.11 55.48 55.91 54.42
\Western Prairies 62.91 59.05 59.52 57.93
Argentina 81.72 76.60 76.60 75.14
[Chile 115.62 96.14 96.17 94.49
[Netherlands 117.13 97.40 97.43 95.72
|Denmark 121.52 101.05 101.08 99.32
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Table 3.19. Depreciation Costs (per market hog)

Production Systems

180 Sow 600 Sow | 1200 Sow | 3000 Sow
JUS West Corn Belt 13.56 12.53 12.53 12.31
|US East Corn Belt 12.97 11.52 11.47 10.70
|US South East 13.49 11.86 11.83 11.24
JUS Mountain 13.49 11.86 11.83 11.24
Maritimes 16.28 15.04 15.05 14.78
[Quebec 19.34 17.87 17.87 17.56
[Ontario 18.38 16.75 15.71 14.13
[Eastern Prairies 16.65 15.38 15.39 15.12
\Western Prairies 18.00 16.63 16.64 16.35
Argentina 19.85 18.34 18.35 18.02
[Chile 17.26 15.95 15.95 15.67
[Netherlands 45.83 38.11 38.12 37.45
[Denmark 39.47 32.82 32.83 32.25
Table 3.20. Interest Costs (per market hog)

Production Systems

180 Sow 600 Sow | 1200 Sow | 3000 Sow
JUS West Corn Belt 7.91 6.58 6.58 6.47
|US East Corn Belt 6.90 6.09 5.87 5.92
|US South East 7.99 6.15 6.12 6.06
JUS Mountain 7.99 6.15 6.12 6.06
Maritimes 6.78 5.64 5.64 5.54
[Quebec 8.06 6.70 6.70 6.58
[Ontario 6.89 6.28 5.89 6.01
[Eastern Prairies 6.94 5.77 5.77 5.67
\Western Prairies 7.50 6.24 6.24 6.13
Argentina 22.05 18.34 18.35 18.02
[Chile 6.42 5.34 5.34 5.25
[Netherlands 16.50 13.72 13.72 13.48
[Denmark 16.38 13.62 13.62 13.39
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