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Introduction


The Indiana hog industry represents a major contributor to the overall Indiana economy.  The Indiana hog industry contributed $738 million in farm cash receipts to the Indiana economy in 2004. This was 12 percent of the total farm cash receipts. Meat animal production is the third largest source of agricultural income in Indiana after corn and soybean contributing $962 million to farm income of which hog production accounts for 77 percent (Indiana Agricultural Statistics, 2004). 

Indiana had 3,200 hog farms with 3.2 million hog and pig in inventory in 2004 (National Agricultural Statistic Service). Restructuring has resulted in a decline in the number of hog operations in recent years and the number of hogs marketing in Indiana between 1980 and 2004 has experienced some fluctuations as well (Figure 1). 

 The Indiana hog industry employs 13,243 people ranging from input suppliers, producers, processors and businessmen. The industry generates an estimated of $446,291,407 of personal income and $2,926,818,630 of gross state product (2004).  This report documents trends in Indiana hog production, structure and the associated economic activities in terms of employment, income and value added associated with the industry.

Indiana Hog Production
                                                                                                                                                                                                                                                                                                                                                                                         

Indiana is a major hog producing state, ranking as the 5th largest hog producing state in 2004 (Indiana Agricultural Statistics 2004). The Indiana hog inventory
 was 3.2 million head in 2004.This was down 32 percent from 4.6 million head in 1980, reflecting a 24 year decline in annual inventory. The decline in the Indiana hog inventory is explained by the declined in breeding herd inventory because in the past years Indiana is increasing the number of pigs (in-shipments) brought into the state (Figure 2).
The Indiana hog inventory as a share of U.S. inventory increased between 1980 and 1991 from 7 percent to 8 percent. By 2004, however, the Indiana hog inventory as a share of U.S inventory had declined to 5 percent of total U.S. inventory (Figure 3). 
Total Indiana hogs marketed
 increased from 6.8 million head in 1980 to 7.7 million head in 1992. By 2003, however, the number of Indiana hogs marketed had declined to 6.7 million head (Figure 4). While the value of hog production in Indiana fell sharply from $540 million in 1998 to $444 million in 1999, the $560 million value of production in 2003 was only 10 percent below 2001 production of $616 million. There has been a slight upward trend in hog prices the past 5 years (Figure 5). 

Hog production is a statewide industry in Indiana with the inventory of hogs widely distributed across Indiana as most localities offer access to feed and markets for live hogs or pigs.  The larger concentrations of hog production are in the northern and central regions of the state (Figure 6). These areas offer grain access and are the regions where Indiana’s two primary slaughter plants are located. Furthermore, the price of grain in this part of the state tends to be a bit lower than it is nearer the Ohio River in the southern part of the state and Lake Michigan in the far northwest (Kane 1998). The 2002 U.S. census of Agriculture lists four Indiana counties among the top 100 hog producing counties nationwide.  These counties were Carroll, Clinton, Decatur and Montgomery. These counties provide producers with access to feed and allow producers ready access to the state’s large packing plants located in Carroll and Cass counties. 

The Indiana hog slaughter
 was 1.8 million pounds in 2003. The Indiana slaughter increased 59 percent from the early 1980s through 2003 with the strongest increase in the last half of the 1990s and early 2000s (Figure 7).  This increase coincided with the opening of the Indiana Packers Company’s plant in Delphi and the renovation of the slaughter facility in Logansport by IBP (Tyson Foods). The increase in slaughter was accompanied by increase in-shipments of pigs to Indiana.  Indiana in-shipments were 1.6 million in 2003, an increase of 66 percent from 1980. In- shipments are primarily feeder pigs brought into the state for finishing. From the total of 1.6 million in total in-shipments, 490 thousand hogs were brought for slaughter (Terry 2004). As with slaughter, the strongest growth occurred during the late1990s and early 2000s. In-shipments were primarily from North Carolina, Ohio and Canada (Indiana Agricultural Statistics 2003). These three locations can accommodate farrowing facilities but face higher production costs, especially feed and transportation cost, for finishing compared to Indiana, a major corn and soybean producing state (Hurt 2004). 

The two primary Indiana slaughter plants, in Logansport and Delphi, have a combined slaughter capacity of 26,500 hogs per day. The plant in Delphi is in the process of increasing its slaughter from 12,500 hogs per day to 16,000 hogs per day. The increase in slaughter capacity will increase demand for hog marketings in Indiana. This will stimulate an increase in-shipment of pigs
 into the state.

Recent trends in the state’s pig crop
 (Figure 8) suggest that Indiana is in transition from a state with many farrow-to-finish hog operations to one that is dominated by finishing of pigs shipped in from outside the state. This is likely the result of a combination of factors. One, Indiana is a state with relatively plentiful off-farm employment opportunities that vie for the labor of farmers. Because farrowing is a labor- intensive activity many of the state’s hog producers have given up this segment of production to focus on more stable income from off-farm sources that also provides insurance benefits in many cases. Two, in 1998 and 1999 the U.S. experienced severely low hog prices. The result was either insolvency or near insolvency for many Indiana hog farmers. In order to continue producing many farmers were forced to liquidate their breeding stock. Subsequently many chose not to re-invest in that phase of the industry or have been unable to secure credit to do so. Third, being in an area where slaughter capacity exceeds production increases the returns to finishing and may be tilting the state’s allocation of production facilities toward more farrowing at least in the short run.

The Indiana hog industry has changed dramatically over the past 24 years at the farm level. The number of hog operations declined 87 percent, from 24,000 farms to 3,200 farms between 1980 and 2004 (refer to figure 9). During the same period the number of pigs per operation increased 80 percent from 192 pigs per operation to 984 pigs per operation (Figure 9). This industry restructuring resulted from adoption of new production technologies (such as all-in all-out management), segregated early weaning, batch farrowing, and automated feeding systems, that allowed farms to capture greater economies of scale. In addition, the recapitalization of farmland in the early 1980’s led many farm operators to need new sources of cash flow to remain solvent. Hog profit margins remained strong on average through the 1980’s and early to mid-1990s. State of the art production systems were relatively easy to replicate without harming the per unit profit margin and so hogs became a desirable enterprise to help reduce long-term debt and/ or bring new partners or family members into the farming operation (The Positioning Your Pork Operation for the 21st Century, Purdue Cooperative Extension Service Bulletin ID-210).


 The decline in the number of hog producers in Indiana is associated with industry restructuring. Small farms find it difficult to compete with larger operations because they cost of production do not generate sufficient income for the household. In 2003 the 3,300 hog farms in Indiana were different from the typical hog farm of the 1980s. In 2003 about 45 percent of all hog operations had fewer than 100 head accounting for about 1 percent of total inventory. The largest operations, 3 percent of all hog operations, had average inventories of more than 5,000 head, each accounting for 41 percent of total Indiana inventory (Figure 10).  

The U.S and Eastern Corn Belt Hog Production
In the U.S. hog industry hog and pig inventory has increased slightly in the past few years as has the value of U.S. hog and pig production. Between 1980 and 1986 the U.S. hog and pig inventory declined from 64 million head to 51 million head. After 1986 the U.S. hog and pig inventory has recovered slightly increasing from 51 million head to 61 million head in 2004 (Figure 11). While the value of production increased from $8.9 billion in 1980 to $9.7 billion in 2003. The value of U.S. hog and pig production has fluctuated since 1997 with a 2003 value of production of $9.7 billion, $2.8 billion below the 1997 value of production of $12.5 billion (Figure 12). 

The number of hog and pig marketed in U.S. increased 19 percent between 1980 and 2003, from 101 million head to 124 million head (Figure 13). The U.S hog slaughter increased 15 percent between 1980 and 2003, from 23 billion pounds to 27 billion pounds in total live weight (Figure 14). The total U.S. slaughter has been influenced by increased in-shipments of pigs from Canada to the U.S. Between 2001 and 2003 U.S live hogs imports from Canada grew from 5.3 million to 7.3 million (National Pork Producer Council 2004).  In 2004, 33 million head were total hog in-shipped in the United States. Between 1980 and 2004 the U.S. hog and pig in-shipments increased from 4.6 million head to 33 million head, it represents an increased of 86 percent (refer to figure 15). On the other hand, U.S. pig crop has remained relatively stable. In 2004, 102 million head were produced in the U.S. Between 1980 and 2004 the U.S. pig crop increased by less than 1 percent (Figure 15).

Indiana, Illinois, Michigan, Ohio, and Wisconsin make up what is often referred to as Eastern Corn Belt Hog Production (ECB) region. Hog production in the ECB has declined during the two and one-half decades as industry restructuring has increased the competitiveness of large scale, confinement operations, ones often difficult to site in the ECB due to high population densities. The ECB hog and pig inventory fell from 16 million head to 10 million head between 1980 and 2004 (Figure 16).  The value of production in the ECB however increased through the 1980’s to a high of $2,997 million before beginning a downward trend through the 1990’s to a level of $1,847 million in 2003 (Figure 17). 

Indiana’s hog and pig inventory is increasing as a share of ECB inventory. The value of Indiana hog and pig production also is increasing as a share of ECB production. Between 1980 and 2004 the Indiana hog and pig inventory share of total ECB inventory increased from 29 percent to 32 percent (Figure 18). Between 1980 and 2003 the value of Indiana hog and pig production increased from 27 percent to 30 percent of ECB production (Figure 19)

Economic Activity Associated with the Indiana Hog Production

Despite the fact that the number of pigs produced in Indiana is moving to larger size farms the number of operations is skewed to fewer number of farms. In 2004 eighty seven percent of all Indiana hog operations had fewer than 2,000 head.  Farms with 2,000-5,000 head represented 10 percent of all Indiana operation and farms with more than 5,000 head represented 3 percent of all operations (figure 20). 

The total cost of production budget for farrow-to-finish total confinement production per litter, is presented in Table 1. This table was developed assuming: a weaning average of 8.80 pigs minus 0.60 death loss and 0.40 for replacement. Sow death loss is 5 percent. Cull sow income is assumed $42.67 per litter (sow sold after 3 litters). The cost of production budget for feeder pig finishing per one head is presented in Table 2 assuming death loss is 4 percent. The basis of these two models comes from Livestock Enterprises Budgets for Iowa-February 2005.
Indiana Farrow-to-finish Production Budget 

The farrow-to-finish budget cost involves variable
 and fixed
 costs. Total variable cost per head is $74.82, which includes feed cost, veterinary & health, fuel, repairs & utilities, bedding, marketing, miscellaneous, interest on variable costs @ 6.6 percent for 5 months and labor cost @ $9.00 per hour. Feed cost per head is $49.97, which is 67 percent of the total variable cost and 53 percent of total variable and fixed cost per head at $95.14. In the farrow-to-finish system fixed cost per head, refers to machinery and facilities, boar depreciation and replacement, interest, and insurance on breeding herd @ 10 percent annually. The total fixed cost is $20.31 per head, which is 21.34 percent of the total combined variable and fixed cost.
In 2004 the Indiana hog industry produced an estimated of 4.7 million head. This production includes: inventory (ending inventory – start inventory) plus marketing minus in-shipments. By using our farrow-to-finish budget cost and based on the production level of 4.7 million head the estimated amount of 56 million bushels of corn were consumed as feed by the hog industry, at a cost of $109.4 million. An estimated of 801.14 million pounds of supplement and mineral was consumed by the hog industry, at a cost of $112.16 million. From Feed additives an estimated cost of $2.84 per head, giving us a total cost of $13.35 million. Adding all feed cost using the farrow-to-finish budget and a hog production of 4.7 million head estimated a total feed cost for the state of $234.91 million for 2004, and total cost of production, including both variable and fixed cost of $447.15 million.

Indiana Feeder Pig Finishing Production Budget 

  
The Feeder Pig Finishing budget cost involves variable and fixed costs. Total variable cost per head is $92.60 which includes total feed cost, purchased pigs, interest @ 6.5 percent for 150 days, veterinary, marketing, fuel & utilities, manure application cost, interest on feed and other cost @ 6.5 percent, and labor @ $9.00 per hour. Feed cost per head is $51.71, which is 56 percent of the total variable cost and 49.7 percent of the combined total variable and fixed cost of $103.88. By feeder pig finishing fixed cost, we refer to cost of equipment and facilities, having a cost of $11.28 per head, which is 11 percent of the combined total variable and fixed cost.

In 2004 the Indiana total pig in-shipments were an estimated of 1.5 million, using our feeder pig finishing budget; we estimated that 14.55 million bushels of corn were consumed as feed by the hog industry with a total cost of $28.37 million. In terms of supplement and minerals an estimated of 213 million pounds was consumed as feed at a total cost of $29.82 million. In the feeder pig finishing budget an estimated of $3.00 for pre-nursery diet per head was estimated by the industry with a total cost of $4.5 million. In term of feed additives an estimated of $3.00 for head was estimated with a total cost of $4.5 million. Also an estimated cost $6.92 per head for feed processing & delivery was estimated, giving us a total cost of $10.38 million. Adding all feed cost using the feeder pig finishing budget and 1.5 million pig in-shipments estimated a total feed cost of $77.56 million, and a total cost of production of $155.82 million including both variable and fixed cost.

Indiana Hog Total Production Cost 

Adding both farrow-to-finish and feeder pig finishing production will estimate Indiana total hog production for 2004. After summing these two numbers, we will get an estimated total hog production of 6.2 million head annually, having a total cost for feed of $312.47 million. Other variable costs excluding feed for Indiana total hog production was an estimated of $178.16 million. For farrow-to-finish budget other variable cost items were estimated at $116.83 million for 4.7 million head these include: veterinary & health, fuel, repairs, utilities, bedding, marketing, miscellaneous, interest on variable costs @ 6.5 percent for 5 months, and labor costs. For feeder pig finishing budget, other variable costs items were purchased pig, interest @ 6.5 percent for 150 days, veterinary & medical, marketing, fuel, repairs, utilities, manure application, interest on feed, labor cost and miscellaneous at a sum cost of $61.33 million. 

The total estimated fixed cost for farrow-to-finish and feeder pig finishing production in the state was $112.37 million. For farrow-to-finish production, fixed cost are machinery and facilities, boar depreciation/ replacement, interest, insurance on breeding herd @ 10 percent annually with an estimated total production cost of $95.45 million for the estimated 4.7 million head produced. For the feeder pig finishing system, fixed costs are: facilities and equipment for an estimated total cost of $16.92 million per 1.5 million head produced. Total cost of production in the state of Indiana for 6.2 million head including both total variable and fixed cost was an estimated of $602.97 million.

Economic Activity Associated with the Hog Industry to the General Economy

The total economic activities of an industry can be separated into three categories direct, indirect and induced. The direct economic activities have to do with the sales, income and employment that are generated solely by the Indiana hog industry. Sales represent the total value of all the hog products that are sold by the industry. Income represents the salaries received by the people that are employed by the hog industry. 


The indirect economic activities are related to the hog industry’s purchases of materials and services from ancillary industries within the state. Examples of ancillary industries to the state’s hog industry include trucking firms that transport finished product, vendors of farm equipment and plant equipment, veterinary services, real estate agencies and financial institutions. The purchases by the Indiana hog industry represent sales to the vendors who provide their services and materials. The vendor’s sales are then allocated as income payments to their employees and to purchases from other vendors. The transactions between the hog industry and their vendors and between vendors of the vendors result in multiple rounds of linked economic activities.


The induced economic activities occur because the employees and business owners that spend at least some of their incomes on consumer goods and services within the state of Indiana. The purchase of food, television sets, air conditioners, vehicles and the like by people that earn their incomes through the hog industry and its vendors would then be credited as induced economic activities. 


The sum of the direct, indirect and induced economic activities make up the total economic activities related to Indiana Hog Industry. For this study, an Input-Output model for the state of Indiana was used to assess the interaction among sectors of economy of Indiana. Specifically IMPLAN (IMpact Analysis for PLANning) software was used to identify and estimate the value of the linkages of purchases and sales of commodities between industries, businesses and final consumers. A model using 2002 data (most recent available) was constructed for the state of Indiana and was utilized to measure the indirect and induced economic activities related to Indiana’s hog industry. The IMPLAN model contains the linkages between 509 sectors of the Indiana economy.


The value of hog output or sales in 2004 was $1,375,858,176. The industry employed 3,021 people and paid $109,394,440 in salaries (Table 4). After including the indirect and induced effects, the total economic effects attributable to the Indiana hog industry included an estimated $2,926, 818,649 in industrial sales, 13,243 jobs and personal income of approximately $446,291,410 million to the people of Indiana.

Table 1. Direct, Indirect and Induced Effects Attributed to Indiana’s Hog Industry

	 
	Output
	Employment
	Income

	Direct
	$1,375,858,176
	3,021
	$109,394,440

	Indirect
	$1,274,840,450
	7,092
	$247,556,943

	Induced
	$276,120,022
	3,130
	$89,340,027

	Total
	$2,926,818,649
	13,243
	$446,291,410


Source: IMPLAN

Table 5 presents the total economic activities obtained from IMPLAN separated into the National American Industry Classification System (NAICS) sectors (i.e., effects on the 509 sectors of the IMPLAN model were aggregated into their respective NAICS sector). The hog production sector and the hog processing sector are presented independent of their corresponding NAICS sector. The hog production and slaughter sector were responsible for about 39% of total employment.  The output for the production and slaughter sector was estimated at $ 1.9 billion, with labor income of $185 million paid to approximately 5,198 workers. The sector with the highest output, labor income and employment is the manufacturing sector. The hog processing effects are tabulated under this sector. The output is valued at approximately $1.6 billion with $138.6 million in wages paid to 3,599 workers. Jobs represented by the manufacturing sector represent 27 percent of all jobs attributed to the hog industry. The sector with the second highest output, labor income and employment is the agricultural sector. This sector includes the purchasing of grains and hog production. The output is estimated at approximately $690.9 million with $96.7 million in wages paid to 3,308 workers. Employment on agriculture related industries is 25% of all jobs attributed to the hog industry. A significant portion of jobs are also created on the retail trade, healthcare and social assistance, accommodation and food services, transportation and warehousing sectors which aggregately represent 48% of all jobs.

Table 2. Total Economic Effects Attributed to Indiana’s Hog Industry by NAICS Sector
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Agriculture

$690,963,914 $189,188,245 $96,721,393 3,308

Mining

$2,360,692 $700,660 $351,932 12

Utilities

$32,921,507 $21,757,762 $6,965,407 71

Construction

$8,797,840 $4,385,484 $4,224,837 106

Manufacturing

$1,623,427,524 $166,571,857 $138,650,568 3,599

Wholesale Trade

$94,653,152 $68,528,496 $37,924,108 754

Retail Trade

$38,733,234 $29,058,268 $17,562,862 818

Transportation and Warehousing

$79,916,778 $40,487,228 $31,460,252 792

Information

$15,076,964 $8,055,952 $4,345,348 94

Finance and Insurance

$61,849,360 $35,371,981 $18,545,515 399

Real Estate and Rental and Leasing

$75,099,301 $49,166,202 $12,595,850 533

Professional, Scientific and Technical Services

$22,992,447 $16,191,083 $13,436,735 326

Management of Companies and Enterprises

$16,007,964 $11,125,327 $7,601,540 107

Administrative / Support / Waste Management / Remediation Services

$15,311,552 $9,460,275 $7,761,845 333

Educational Services

$3,762,065 $1,984,414 $1,845,598 87

Healthcare and Social Assistance

$41,585,458 $25,433,247 $22,462,383 602

Arts, Entertainment and Recreation

$6,526,860 $3,932,894 $2,915,059 142

Accomodation and Food Services

$22,875,331 $10,618,930 $8,180,473 597

Other Services

$27,391,837 $11,753,174 $10,741,712 510

Public Administration

$46,564,851 $36,053,066 $1,997,989 51

TOTAL

$2,926,818,630 $739,824,545 $446,291,407 13,243


Issues Facing the Indiana Pork Industry

In 2003 the United States pork consumption account for about 42 percent of red meats and 50 percent of daily meat protein intake worldwide.  Pork consumption has varied slightly in the United States. Between 1960 and 2003 per capita consumption has declined 10 percent (USDA, ERS, 2004). The declines in pork consumption are commonly associated with higher prices (USDA, WASDE, 1998-2002) (Figure 21). 

The recent improves in hog industry were partially due to advances in technology (McBride and Key, 2003; Boehlje, 1992). The hog industry became more specialized, whether it is farrowing, nursery or finishing operation. Other factors such us technology, prices, and regulations have also contributed to the structural change. The increase in size and specialization of hog farms allows the farmers to spread costs over a larger number of animals. In other words the large-scale of production lowered per unity cost of production and increased productivity (Hurt, 2001).

Also, technological advancement has increased litter size through better breeding techniques such as artificial insemination; allowing the farmers to increase production and therefore returns. In 2004 Indiana’s average pigs per litter was 8.9, an increase of 13 percent since 1988 when the average pigs per litter was 7.7 (Figure 22). An increase in average pigs per litter represents an increase in production and a reduction in cost because farmers will need less number of breeding stocks and space in the farm in order to produce the same number of pigs.

Vertical integration
 in the pork industry is an important driver of structural change because the big producers align with packers so that they can coordinate from input supplies to the final meat products. 25 percent of the hog industry is vertically integrated, although a greater part of pigs and cattle are marketed through some form of coordination between the producer and packer (Ohio State Extension and Purdue Extension Partnership 2002).

Small producers combine their resources with cooperatives or contracts with production and marketing to remain competitive and have access to new proprietary technology and the marketplace. By 2000 marketing and production contracts were applied to 60% of the Indiana hog industry so they can coordinate the movements of animals between producers and packers (Hurt, 2001).  

In order for Indiana producers to be competitive, they must keep updating their technology and be aware of new information. New information such as taste and consumer preference along with product attributions such as fresh, organic, frozen, antibiotic free, and so on are the keys to remaining in the market and/or increasing value.  This means that the communication among farmers and processors is very important in order to offer a safe, nutritious and high quality product (Otto and Lawrence, 2003).

Environmental regulations are putting pressure on farmers to move to areas that are less dense in population, and to states that have not traditionally had large pork industries and are not highly regulated (Hurt 2005). The pork producers will have to adopt good management practices and proper facilities in order to remain sustainable while keeping their neighbors happy (Otto and Lawrence, 2003). However as uniform manure management standards are implemented at the national level there may be expansion opportunities for states like Indiana with a large cropland base for manure utilization as a fertilizer (Foster 2005).
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Figure 6
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Figure 10
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[image: image21.emf]Figure 20. Indiana Number of Hogs and Pigs Operations 

(1993-2004)

-100

900

1900

2900

3900

4900

5900

6900

7900

8900

9900

10900

11900

199319941995199619971998199920002001200220032004

Year

Farms

Less than 2,000 Hd 2,000-5,000 Hd more than 5,000 Hd


Source: National Agricultural Statistics Service

Figure 21


[image: image22]
[image: image23.emf]Figure 22. Indiana average pigs per litter (1988-2004)
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�  Inventory December 1, 2004. Inventory includes inventory from a previous year plus pig crop plus in-shipments minus marketing minus farm slaughter minus deaths during the year.





� Hog marketed includes custom slaughter for use on farms where produced and state out-shipments, but excludes interfarm sales within the state.


� Slaughter is the number of hogs sold for processing in the state of Indiana.


� In-shipments are number of hogs brought in the state of Indiana including young pigs, breeding stocks and for slaughter.


� Pig crop is the number of pigs born in the state annually.


�  Variable cost is a cost that changes in proportion to a change in a company's activity or business (investopedia.com)


� Fixed cost is a cost that remains constant, regardless of any change in a company's activity (investopedia.com)


� absorption into a single firm of several firms involved in all aspects of a product's manufacture from raw materials to distribution
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