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Introduction
This report presents an overview of Indiana’s assets in the orthopedic devices manufacturing industry and is designed to aid key stakeholders, such as patients, physicians, orthopedic device manufacturers, venture capitalists, and health policy makers, make informed decisions. The specific objectives of this paper are to:

a) identify Indiana’s key orthopedic devices players, and provide an overview of their important dimensions of success,

b) identify key orthopedic device manufacturers headquartered outside the State of Indiana, and review their important dimensions of success, and,

c) determine Indiana’s position in this global competitive life sciences market, and provide recommendations for future growth.

The paper is comprised of three key sections. The first section focuses on Indiana’s orthopedic devices industry. This section assesses Indiana’s position on many different parameters relative to the other states in the U.S., and reviews the key business indicators for Indiana’s major players, which are Zimmer Inc. and Biomet Inc. The second section focuses on orthopedic devices manufacturers that are headquartered outside the state of Indiana. The final section reviews important trends that could shape the industry in the future.

Indiana’s Orthopedic Devices Industry
Companies in the state of Indiana continue to compete globally and international trade plays a significant role in the economic development of the state. Based on data from the U.S. Census Bureau’s Foreign Trade Division, Indiana’s major exports have been in the automobile manufacturing industry and the life sciences industry (INCONTEXT Newsletter, Sept/Oct 2004). Table 1 provides an overview of the top exports for the state in 2004. It is evident from this data that seven of the top 12 exports were related to automobile manufacturing, while the remaining five were related to the health care sector. It is also interesting to note that the orthopedic device manufacturing industry ranked 12th in exports in 2004, generating $358 million. For additional information about Indiana’s exports of orthopedic products, please refer to the 2003 special report by Davidson and colleagues entitled “Indiana is Hip: Indiana, U.S., and World Trade in Orthopedic Products” (Davidson, 2003). 
Table 1: Indiana’s Top Exports in 2004 (millions $)
	Product/Good
	Economic Value

	Gear Boxes for Motor Vehicles
	1,497

	Automobile Compression-Ignition Internal Combustion
	1,113

	Parts & Accessories for Motor Vehicles
	859

	Lab Reagents
	543

	Parts & Accessories of bodies for Motor Vehicles
	473

	Passenger Vehicles
	461

	Motor Vehicles for the transportation of goods
	445

	Insulin & its salts
	444

	Glycosides
	403

	House / Camp trailers
	367

	Retail Medications
	359

	Artificial Joints with corresponding parts & accessories
	358


Indiana is home to several companies that are closely affiliated with the global orthopedic devices industry. Table 2 provides an overview of the players that are part of Indiana’s orthopedic devices industry. It is interesting to note that 57 percent (eight out of 14) of these players are located in Warsaw, Indiana; a region known as the ‘orthopedic belt’ or the ‘Warsaw belt’.
Table 2: Indiana’s Orthopedic Device industry players
	Orthopedic Device Manufacturer
	Location in Indiana

	Allied OSI Laboratories Inc.
	Indianapolis

	American Limb & Orthopedics Company
	South Bend, Valparaiso, Elkhart

	Biomet Inc.
	Warsaw

	Circle City Medical Inc.
	Indianapolis

	Coretech Inc.
	Warsaw

	DePuy Products Inc. (Johnson & Johnson)
	Warsaw

	Hanger Prosthetics & Orthotics (Hanger Orthopedic Group Inc.)
	Batesville, Elkhart, Evansville, Fort Wayne, Hammond, Indianapolis, Merrillville, Michigan City, New Albany, Portage, St. John, Terre Haute

	Instrumedical Technologies Inc.
	Warsaw

	OMC Precision Products
	Indianapolis

	Rayco Steel Process Inc.
	Warsaw

	Sroufe Healthcare Products Inc.
	Ligonier

	Sun Metal Products Inc. 
	Warsaw

	Symmetry Medical Inc.
	Warsaw

	Zimmer Inc.
	Warsaw


Table 3 provides an overview of the key areas or products for each of these companies.

Table 3: Key areas of focus for Indiana’s Orthopedic Devices industry players
	Orthopedic Device Manufacturer
	Foot
	Knee
	Hip
	Spine
	Elbow
	Shoulder

	Allied OSI Laboratories Inc.
	x
	
	
	
	
	

	American Limb & Orthopedics Company
	x
	x
	
	x
	x
	

	Biomet Inc.
	
	x
	x
	x
	x
	x

	Circle City Medical Inc.
	x
	x
	
	
	x
	x

	Coretech Inc.
	
	x
	x
	x
	
	

	DePuy Inc.
	
	x
	x
	
	x
	x

	Hanger Prosthetics & Orthotics
	x
	x
	x
	x
	
	x

	Instrumedical Technologies Inc.*
	
	
	
	
	
	

	OMC Precision Products
	
	
	
	x
	
	

	Rayco Steel Process Inc.*
	
	
	
	
	
	

	Sroufe Healthcare Products Inc.
	x
	x
	
	
	
	x

	Sun Metal Products Inc.**
	
	
	
	
	
	

	Symmetry Medical Inc.
	
	x
	x
	x
	
	

	Zimmer Inc.
	
	x
	x
	x
	x
	x


* manufacture machining tools
** manufactures wheels & rims for wheelchairs

It is evident from Table 3 that Indiana’s manufacturers of orthopedic devices are evenly distributed with regard to area of focus. Over 60 percent manufacture devices for the knees, over 50 percent manufacture devices for the spine, and over one-third manufactured devices for the hip, foot, shoulder, and elbow. It is important to note that two companies, Instrumedical Technologies Inc. and Rayco Steel Process Inc., only manufacture machining tools for orthopedic devices (Instrumedical Technologies Inc., Sept 2004; Rayco Steel Process Inc., Sept 2004). Similarly, Sun Metal Products Inc. only manufactures wheels and rims for wheelchairs (Sun Metal Products Inc., Sept 2004).
These firms make Indiana a very important state in terms of the production of surgical appliances and supplies. Table 4 shows the situation of firms in the overall medical devices industry (North American Industrial Classification System Code 339113) for 2002, according to the U.S. Census.

Table 4: Status of Medical Device Industry in 2002 (payroll, production wages, value added, shipments, 
capital expenditures in hundred thousands)
	Region/State
	Firms
	Employees
	Production workers
	Payroll
	Production

Wages
	Value Added
	Shipments
	Capital Expenditures

	U.S.
	1,845
	109,885
	64,964
	4,431,027
	1,851,778
	17,259,043
	24,515,091
	931,317

	Sum Top 11
	992
	75,860
	42,472
	3,140,475
	1,242,978
	12,892,882
	17,872,110
	672,070

	California
	256
	19,127
	11,315
	820,744
	329,088
	3,239,398
	4,283,170
	129,980

	Indiana
	39
	6,617
	4,286
	309,054
	152,988
	2,396,186
	2,806,462
	152,723

	New Jersey
	52
	8,755
	3,168
	327,945
	100,620
	1,486,126
	2,078,484
	67,396

	Pennsylvania
	108
	6,911
	3,533
	280,609
	90,399
	815,304
	1,567,173
	50,782

	Texas
	127
	7,038
	5,115
	264,406
	142,311
	907,022
	1,394,593
	46,399

	Ohio
	88
	6,212
	3,946
	237,116
	109,430
	798,185
	1,295,827
	37,993

	Florida
	120
	7,263
	2,870
	308,048
	79,238
	1,032,053
	1,275,880
	49,274

	Tennessee
	40
	4,020
	1,603
	187,394
	46,106
	781,733
	999,344
	73,742

	Massachusetts
	46
	3,613
	2,364
	154,958
	77,323
	602,262
	777,506
	23,613

	Michigan
	63
	2,972
	1,768
	138,748
	55,884
	462,908
	708,501
	16,454

	North Carolina
	53
	3,332
	2,504
	111,453
	59,591
	371,705
	685,170
	23,714


Table 4 compares Indiana to the U.S. and to 10 of the top producing states for this industry. We compare Indiana to these states on several dimensions. Indiana is one of the top performers in all these dimensions, but the state is head and shoulders above the others in terms of capital expenditures, productivity, and wages. Below are our specific findings:

• Indiana was the second largest state in terms of shipments with $2.8 billion in 2002. Only California shipped more. Indiana’s shipments were 11 percent of the nation’s shipments.

• Indiana was also the second largest state in terms of value added or production. Indiana’s production was $2.4 billion in 2002, second only to California, who had $3.2 billion.
• Indiana had the smallest number of firms (39) of any state, but had the third largest number of production workers (4,286). Indiana had the sixth highest number for overall employment (6,617).
• Indiana is a production-oriented state. Sixty-five percent of the state’s employees were in production jobs. Only Texas had a higher share of total employees in production.
• Indiana had the third largest payroll with a total of $309 million, behind California and New Jersey. For production workers, Indiana had the second highest wages paid ($153 million), behind California.

• Indiana was the top paying state for its workers. Whether you compare its payroll or production wages per its number of firms or its workers, Indiana turns up the number one state. Indiana paid its workers 16 percent more than the national average and its production workers about 25 percent more than the national average.
• Indiana workers were worth the higher wages. Shipments per worker were $424,129, about 90 percent higher than the national average. Value added per manufacturing worker was $559,073, which is more than twice the national average.
• Indiana employees were productive and well-paid because they have more capital to work with. Indiana’s capital expenditures of $152.7 million were the highest among the states, and amounted to 16 percent of the nation’s capital in this industry. The capital expenditure per firm was almost $4 million, which is more than twice that of any other state. The capital expenditure per employee of about $23,000 was about three times the national average and about $5,000 per worker more than the second highest state Tennessee.
We also compared Indiana to the U.S. and these 10 states on the changes in these key business statistics over the five-year period from 1997 to 2002. Table 5 contains the information for 1997, and Table 6 depicts the percentage changes. The specific findings are listed below:

• During this time period, Indiana’s capital expenditures increased by 202 percent, second only to Florida’s 216 percent. Nationally, capital expenditures increased by about 65 percent. Three states saw their capital spending fall: New Jersey, Texas, and Michigan.

• Indiana’s shipments increased (67 percent) faster than the nation’s (60 percent) and were the fifth fastest among these states. Florida and Pennsylvania stood out with the most rapid increases in shipments.

• Indiana’s 90 percent increase in value-added was in the middle of the pack of these states, though quite a bit faster than the nation’s increase of 73 percent. Florida and Pennsylvania led the nation on this parameter.
• Indiana’s payroll expenditures increased very conservatively at about 14 percent, well below the 50 percent increase for the nation.
• Indiana’s overall employment level was quite stable, growing by only four percent. The only state with slower employment growth was Texas, whose employment decreased. This is in sharp contrast to employment gains of 151 percent and 79 percent for Florida and Pennsylvania respectively. The nation’s employment in this industry increased by 30 percent.
• Indiana went from 33 firms in 1997 to 39 in 2002. That was an 18 percent increase, which was the third largest percentage increase behind Pennsylvania’s 218 percent increase and Tennessee’s 33 percent rise.
• Indiana kept its costs in line between 1997 and 2002. The state’s payroll per employee increased by only 10 percent over those years. In contrast, Michigan’s and Tennessee’s cost per employee increased by 37 percent and 32 percent respectively. Only two states had slower rising costs per employee than Indiana: Massachusetts and New Jersey.
• Indiana was the second fastest among these states when it came to productivity increases. Indiana’s shipments per worker increased by 40 percent, while nine other states saw increases of 28 percent or less. California was the only state to do better than Indiana with a 61 percent increase in shipments per worker.

Table 5: Status of Medical Device Industry in 1997 (payroll, production wages, value added, 
shipments, capital expenditures in hundred thousands)

	Region/State
	Firms
	Employees
	Production Workers
	Payroll
	Production Wages
	Value Added
	Shipments
	Capital Expenditures

	U.S.
	1,649
	84,644
	53,366
	2,962,463
	1,260,347
	9,965,450
	15,322,690
	564,628

	Sum Top 11
	855
	55,462
	33,759
	2,059,860
	834,055
	6,950,465
	10,546,046
	413,926

	California
	238
	11,994
	7,727
	431,709
	179,268
	1,391,576
	2,103,515
	80,865

	Indiana
	33
	6,384
	3,729
	270,989
	112,990
	1,259,357
	1,683,598
	50,527

	New Jersey
	53
	6,521
	3,160
	369,787
	104,449
	893,085
	1,276,888
	87,971

	Pennsylvania
	34
	3,854
	2,141
	121,449
	47,479
	281,651
	542,549
	20,584

	Texas
	111
	7,314
	5,069
	223,553
	107,866
	945,858
	1,491,017
	48,415

	Ohio
	85
	5,399
	3,701
	163,912
	85,015
	610,138
	935,959
	24,214

	Florida
	113
	2,898
	1,751
	94,888
	35,108
	252,136
	374,710
	15,593

	Tennessee
	30
	3,687
	2,203
	130,128
	55,595
	528,692
	838,281
	33,765

	Massachusetts
	45
	2,340
	1,240
	93,793
	36,490
	273,609
	359,235
	15,621

	Michigan
	62
	2,465
	1,274
	83,757
	31,013
	259,582
	469,592
	16,951

	North Carolina
	51
	2,606
	1,764
	75,895
	38,782
	254,781
	470,702
	19,420


Table 6: Percent change in key business indicators of the Medical Device Industry from 1997 to 2002

	Region/State
	Firms
	Employees
	Production Workers
	Payroll
	Production Wages
	Value Added
	Shipments
	Capital Expenditures

	U.S.
	12
	30
	22
	50
	47
	73
	60
	65

	Sum Top 11
	16
	37
	26
	52
	49
	85
	69
	62

	California
	8
	59
	46
	90
	84
	133
	104
	61

	Indiana
	18
	4
	15
	14
	35
	90
	67
	202

	New Jersey
	-2
	34
	0
	-11
	-4
	66
	63
	-23

	Pennsylvania
	218
	79
	65
	131
	90
	189
	189
	147

	Texas
	14
	-4
	1
	18
	32
	-4
	-6
	-4

	Ohio
	4
	15
	7
	45
	29
	31
	38
	57

	Florida
	6
	151
	64
	225
	126
	309
	240
	216

	Tennessee
	33
	9
	-27
	44
	-17
	48
	19
	118

	Massachusetts
	2
	54
	91
	65
	112
	120
	116
	51

	Michigan
	2
	21
	39
	66
	80
	78
	51
	-3

	North Carolina
	4
	28
	42
	47
	54
	46
	46
	22


The data in Tables 4, 5, and 6 clearly indicate that Indiana has been very competitive in this industry over the past several years. Of the 14 orthopedic devices companies in Indiana, only four are publicly owned. These include Biomet Inc., DePuy Inc., Hanger Prosthetics & Orthotics, and Zimmer Inc. Of these four, DePuy Inc., and Hanger Prosthetics and Orthotics are both part of their larger parent companies located outside Indiana. While DePuy is part of the Johnson & Johnson family headquartered in New Jersey (DePuy Orthopedics, Sept 2004), Hanger Prosthetics & Orthotics is part of the Hanger Orthopedic Group headquartered in Maryland (Hanger Orthopedic Group Inc., Sept 2004). Both these companies will be discussed in the section focused on non-Indiana orthopedic device companies. This section will focus on the two publicly-traded companies with headquarters in Indiana, Zimmer Inc. and Biomet Inc. 
Zimmer Inc.
Founded in 1927, the company specializes in the design, development, manufacturing, and marketing of reconstructive and spinal implants, trauma and related orthopedic surgical products (Zimmer Inc., Sept 2004). As part of its growth strategy, Zimmer acquired Switzerland-based Centerpulse AG in 2003. Centerpulse AG was the leader in the European reconstructive market and this acquisition has given Zimmer a strong foothold in Europe. Zimmer’s reconstructive orthopedics segment accounted for 76 percent of its global sales in 2003. By the end of 2003, Zimmer was ranked number one in the U.S. reconstructive device market with over $1.0 billion dollars in sales in that segment.
Biomet Inc.
Founded in 1977, Biomet specializes in the design and manufacture of implants (Biomet Inc., Sept 2004). Biomet’s growth strategy has also focused on acquisitions and the company acquired California-based Interpore International Inc. in 2004. Interpore was focused on providing innovative products for spinal surgery. Similar to Zimmer, the reconstructive orthopedics segment is very important for Biomet and accounted for 63 percent of its global sales in 2003. Biomet had the fourth largest market share in the U.S. reconstructive device market in 2003.
The next section provides an overview of the key business indicators for Zimmer and Biomet. Table 7 shows total assets of Zimmer and Biomet over the past four years. Total assets include both fixed assets such as property, plant, and equipment as well as current assets like cash, inventory, and accounts receivables. With the acquisition of Centerpulse in 2003, Zimmer’s total assets increased significantly to over $5 billion from under $1 billion in the previous year (Zimmer Annual Report, 2003; Zimmer Annual Report, 2002). Biomet, on the other hand, increased its total assets by relatively small increments over the past four years, and in 2003 had approximately a third of the total assets of Zimmer (Biomet Annual Report, 2003; Biomet Annual Report, 2002; Biomet Annual Report, 2001).

Table 7: Total Assets of Zimmer and Biomet (millions $)
	
	2003
	2002
	2001
	2000

	Zimmer
	5,156*
	859
	745
	597

	Biomet
	1,672
	1,521
	1,489
	1,218


* post acquisition of Centerpulse AG
Table 8 reports the total number of employees, the number of sales representatives, the number of manufacturing facilities, and the number of countries in which products were distributed in 2003. Zimmer and Biomet combined for a total employment base of 11,500 in 2003. Although Zimmer had 30 percent more total employees than Biomet did, the two companies had the same number of sales representatives in 2003. While Zimmer had more manufacturing facilities compared to Biomet, the latter distributed its products in more countries in 2003 (Zimmer Annual Report, 2003; Biomet Annual Report, 2003).  
Table 8: Employment, Number of Manufacturing Facilities, & Global Product Distribution at Zimmer and Biomet in 2003
	
	# of employees
	# of sales representatives
	# of manufacturing facilities worldwide
	# of countries with product sales

	Zimmer
	6,500*
	2,000
	24
	80

	Biomet
	5,000
	2,000
	18
	100


* post acquisition of Centerpulse AG
Next we assess both top-line and bottom-line growth for these two companies from 2000 to 2003. Table 9 provides an overview of the total global sales for both Zimmer and Biomet over the past four years. Total 2003 sales for Zimmer were almost $2 billion while those for Biomet in the same period were approximately $1.4 billion (Zimmer Annual Report, 2003; Biomet Annual Report, 2003). Sales for Zimmer increased by 38 percent since 2002, which was partly driven by their acquisition of Centerpulse. Sales for Biomet increased by 17 percent during the same period. While sales for Zimmer increased by 32 percent between 2000 and 2002, those for Biomet increased by 29 percent over the same period. This indicates that even prior to acquiring Centerpulse AG, Zimmer’s sales were increasing at a higher rate (Zimmer Annual Report 2002, Zimmer Annual Report 2001, Biomet Annual Report 2002, Biomet Annual Report 2001).
Table 9: Total sales for Zimmer and Biomet (millions of dollars)
	
	2003
	2002
	2001
	2000

	Zimmer
	$1,901*
	$1,372
	$1,179
	$1,041

	Biomet
	$1,390
	$1,191
	$1,030
	$923


* post acquisition of Centerpulse AG 
While the difference in total sales in 2003 between Zimmer and Biomet was approximately one-half billion dollars, the difference in sales in Europe was far less. Table 10 provides an overview of the European sales for Zimmer and Biomet over the past four years. While Zimmer’s total European sales in 2003 were equivalent to $366 million, Biomet had sales equivalent to $332 million (Zimmer Annual Report, 2003; Biomet Annual Report, 2003). Once again, Zimmer had a higher growth in Europe over the previous year compared to Biomet (115 percent vs. 28 percent). It is interesting to note though that while 19 percent of Zimmer’s total sales in 2003 were in Europe, 24 percent of Biomet’s total sales in 2003 were in Europe.
Table 10: European sales for Zimmer and Biomet (millions of dollars)
	
	2003
	2002
	2001

	Zimmer
	$366*
	$170
	$133

	Biomet
	$332
	$260
	$237


* post acquisition of Centerpulse AG
Table 11 provides an overview of the sales within the United States in 2003. While Zimmer’s sales in the United States were over a billion dollars in 2003, Biomet had sales of just under a billion. Further, while U.S. sales for Zimmer accounted for 60 percent of their total revenue in 2003, U.S. sales for Biomet accounted for almost 70 percent of their total 2003 sales (Zimmer Annual Report, 2003; Biomet Annual Report, 2003). We were unable to obtain numbers for U.S. sales for Zimmer for years prior to 2003, and are therefore unable to make any longitudinal comparisons on this dimension.
Table 11: U.S. sales for Zimmer and Biomet in 2003 (millions of dollars)

	
	Total U.S. sales in 2003
	% of 2003 total sales

	Zimmer
	$1,152*
	60%

	Biomet
	$966
	69%


* post acquisition of Centerpulse AG
Table 12 presents the net income of Zimmer and Biomet over the past four years. In 2003, Zimmer had a net income of $346 million, while Biomet had a net income of $286 million (Zimmer Annual Report, 2003; Biomet Annual Report, 2003). While the difference in bottom-line between Zimmer and Biomet was only $18 million in 2002, this difference increased to $60 million the following year (Zimmer Annual Report, 2002; Biomet Annual Report, 2002).
Table 12: Net Income for Zimmer and Biomet (millions of dollars)
	
	2003
	2002
	2001
	2000

	Zimmer
	$346*
	$257
	$149
	$176

	Biomet
	$286
	$239
	$197
	$173


* post acquisition of Centerpulse AG
Zimmer and Biomet had almost the same net income in 2000. While Zimmer saw a decline in net income in 2001, Biomet’s net income increased by 14 percent in the same period. Further, while Zimmer’s net income increased by 46 percent between 2000 and 2002, Biomet’s increase over the same period was 38 percent (Zimmer Annual Report, 2001; Biomet Annual Report, 2001).
It is important to determine the key revenue drivers that have contributed to the strong top-line and bottom-line growth of both companies. As stated earlier, the reconstructive orthopedics market is a significant segment for both players. Table 13 provides an overview of the extent to which these segments have contributed to the revenues of Zimmer and Biomet in 2003. Zimmer had over $1.5 billion in sales in the reconstructive orthopedics segment that comprises mostly of hip and knee implants, and Biomet’s revenues in this segment inched closer to the billion dollar mark (Zimmer Annual Report, 2003; Biomet Annual Report, 2003). 
Table 13: Major Revenue Drivers for Zimmer and Biomet in 2003 (millions of dollars)

	
	Reconstructive Orthopedics
	Other Products

	Zimmer
	$1,521*
	$380

	Biomet
	$868
	$522


* post acquisition of Centerpulse AG
Since the reconstructive orthopedics segment is important for both Indiana companies, we were interested in a longitudinal assessment of the revenues specific to this segment. Table 14 provides an overview of the revenues generated by this largest segment since 2001. Reconstructive orthopedics segment revenues for Zimmer increased by over 70 percent since 2001, largely driven by its acquisition of Centerpulse. Over the same period, segment revenues for Biomet increased by approximately 40 percent. Zimmer’s change in revenues from 2002 for this segment was 43 percent, while Biomet’s change in revenues from 2002 was 20 percent. In order to evaluate the impact of the Centerpulse acquisition by Zimmer, we also assessed the change in segment revenues between 2001 and 2002. Zimmer’s revenues associated with the reconstructive orthopedics segment increased by 20 percent from 2001 to 2002, while Biomet’s revenues for this segment increased by approximately 17 percent over the same period (Zimmer Annual Report, 2002; Zimmer Annual Report, 2001; Biomet Annual Report, 2002; Biomet Annual Report, 2001).  
Table 14: Revenues generated by the reconstructive orthopedics segment for Zimmer and Biomet from 2001 to 2003 (millions of dollars)
	
	2003
	2002
	2001

	Zimmer
	$1,521*
	$1,061
	$887

	Biomet
	$868
	$721
	$614


* post acquisition of Centerpulse AG

Table 15 provides an overview of the investment in research and development by Zimmer and Biomet from 2001 to 2003. Zimmer’s investment as a percentage of sales has seen a slightly larger decrease over the past three years compared to that for Biomet. However, it is important to note that Zimmer has consistently invested more in research and development since 2001 than Biomet has (Zimmer Annual Report, 2003; Zimmer Annual Report, 2002; Zimmer Annual Report, 2001; Biomet Annual Report, 2003; Biomet Annual Report, 2002; Biomet Annual Report, 2001).
Table 15: Research and Development Investment as a percentage of annual sales for Zimmer and Biomet
	
	2003
	2002
	2001

	Zimmer
	5.5%*
	5.9%
	6.1%

	Biomet
	4.0%
	4.2%
	4.2%


* post acquisition of Centerpulse AG
It is evident from the above discussion that both Zimmer and Biomet are large companies, with significant assets and a large employee base. Both of the companies have witnessed strong top-line and bottom-line growth over the past few years. Furthermore, both companies are among the leading manufacturers of orthopedic devices in the world. However, the market for orthopedic devices is very competitive and there are several large manufacturers that are headquartered outside Indiana. It is important to identify these players and assess their strengths and recent performance before drawing conclusions on Indiana’s orthopedic device industry. We attempt to do that in the next section.
Orthopedic Devices Industry outside the State of Indiana:

Although Indiana is home to two of the leading players in the global orthopedic devices industry, the industry also has several important players outside the state. Companies like Smith & Nephew, Stryker, Synthes, DePuy Inc., and Hanger Orthopedic Group Inc. are well established names in the global orthopedics industry. The following sections will provide an overview of these companies.

Smith & Nephew plc
Smith & Nephew was incorporated and listed on the London Stock Exchange in 1937 (Smith & Nephew, Nov 2004). The company, headquartered in London was also listed on the New York Stock Exchange in 1999. In 2001, the company became part of the FTSE – 100 index indicating that it was one of the top 100 companies traded on the London Stock Exchange in terms of market capitalization. Smith & Nephew is a global company that is engaged in the development and marketing of medical devices in three key areas: orthopedics, endoscopy, and wound management. In 2003, Smith & Nephew lost out in a bid to acquire Centerpulse AG, a Switzerland-based orthopedics device company that was ultimately acquired by Zimmer.
Stryker
Stryker was incorporated in 1941 and was listed on the New York Stock Exchange in 1997 (Stryker, Nov 2004). The company, which is headquartered in Kalamazoo, Michigan, is an important global player in the orthopedic implant and equipment market.

Synthes Inc.
Synthes U.S.A. was founded in 1974 and soon became a major global player in the development of internal fixation devices for the surgical treatment of bone fractures. In 1999, the company merged with Stratec Holding Ltd to focus on orthopedic trauma activities. In 2004, Synthes-Stratec and Mathys Medizinaltechnik merged to form a global osteosynthesis company. In April of 2004, the company name was changed to Synthes Inc. (Synthes, Nov 2004).
DePuy Inc.
DePuy Inc. develops and markets products under several brands such as DePuy Orthopedics, DePuy Spine, and DePuy Ace. While the Orthopedics and Ace Divisions specialize in reconstructive orthopedics, the Spine Division focuses on the fusion of the spine and the correction of spinal deformities. DePuy Inc. is a significant component of the Medical Devices and Diagnostics Division of Johnson & Johnson (DePuy Orthopedics, Sept 2004).
Hanger Orthopedic Group Inc.
Hanger Orthopedic Group Inc. is headquartered in Bethesda, Maryland and develops orthotic and prosthetic devices. The company founded over a hundred years ago is listed on the New York Stock Exchange. Hanger Prosthetics & Orthotics has over 600 facilities in 43 states in the U.S. (Hanger Orthopedic Group Inc., Sept 2004).
The next section provides an overview of the key business indicators for these companies. Prior to assessing the recent performance of these players, it is important to determine their size relative to one another. Table 16 provides an overview of the total assets of these companies over the past four years. Similar to the previous section, our assessment of total assets includes fixed assets like property, plant, and equipment as well as current assets such as cash, accounts receivables, and inventory. It is very difficult to compare the numbers provided in Table 16. First, while the figures for Stryker, Hanger Orthopedics Group, and J&J’s Medical Devices and Diagnostics Group are provided in U.S. dollars, those for Smith & Nephew are given in U.K. pounds. Some of the figures for Synthes are given in Swiss Francs. Second, while we were able to obtain figures for the Medical Devices & Diagnostics division of J&J, we were not able to obtain exact numbers for DePuy Inc., which is one of their medical device groups.

It is interesting to note however that both Smith & Nephew and Stryker increased their respective total asset base by approximately 30 percent from 2000 to 2003. While Smith & Nephew had assets of £1.2 billion, Stryker had assets of $3.2 billion at the end of 2003 (Smith & Nephew Annual Report 2003, Stryker Annual Report 2003). Synthes’s total asset figures between 2000 and 2002 were provided in Swiss Francs, and the company’s asset base during this period was relatively constant at approximately 2.1 billion Swiss Francs (Synthes Annual Report 2002, Synthes Annual Report 2001). The company reported its 2003 total asset numbers in U.S. dollars, and had approximately $1.8 billion in assets at the end of 2003 (Synthes Annual Report 2003). Johnson & Johnson’s Medical Devices and Diagnostics Group increased their total assets by 26 percent between 2000 and 2003, and had approximately $16 billion in total assets at the end of 2003 (Johnson & Johnson, Nov 2004). We were however unable to obtain total asset numbers for DePuy Inc. Hanger Orthopedics Group had the lowest asset base with under a billion dollars in total assets at the end of 2003 (Hanger Orthopedic Group Inc., Sept 2004). The company’s total assets had remained relatively constant since 2000.    


Table 16: Total Assets of key Orthopedic Device Players outside Indiana (millions of U.S. dollars except Smith & Nephew, and some figures for Synthes) 

	
	2003
	2002
	2001
	2000

	Smith & Nephew*
	£1,245
	£1,234
	£1,095
	£960

	Stryker
	$3,159
	$2,816
	$2,424
	$2,431

	Synthes
	$1,821
	2,115**
	2,184**
	2,126**

	Hanger Orthopedics Group
	$740
	$712
	$700
	$762

	J&J Medical Devices & Diagnostics***
	$16,082
	$15,052
	$13,645
	$12,745


* all total asset figures are in millions of £. Amounts are in accordance with UK Generally Accepted Accounting Practices.
** total asset figures for 2000-2002 are in millions of Swiss Francs.

*** includes DePuy Orthopedics among several other business units
For readers who want to convert the foreign exchange values to U.S. dollars, we provide the following table. Table values are foreign currency units per U.S. dollar on June 30 of the specific years. During this time period, the dollar generally depreciated by 17.5 percent against the Swiss Franc and by 7.9 percent against the British Pound.

Table 17: Exchange Rates for the British Pound and Swiss Franc from 2000 to 2003

	Year
	British Pounds per USD
	Swiss Francs per USD

	2003
	0.607
	1.350

	2002
	0.653
	1.481

	2001
	0.707
	1.794

	2000
	0.659
	1.637


To understand both the top-line and bottom-line performance of these companies, the next section provides an overview of the revenues and profits/losses of these players over a period of four years. Table 18 provides an overview of the sales for these companies. The sales figures for Stryker, Synthes, and Hanger Orthopedic Group are all in U.S. dollars and are therefore directly comparable. Stryker had revenues of $3.6 billion in 2003, which were three times of those earned by Synthes (Stryker Annual Report 2003, Synthes Annual Report, 2003). Hanger Orthopedic Group had revenues of just over half a billion in 2003 (Hanger Orthopedic Group Inc., Sept 2004). Both Stryker and Synthes increased their respective sales by over 50 percent between 2000 and 2003. Stryker’s revenue growth over four years was 58 percent, while Synthes’s growth was 56 percent over the same period. Hanger Orthopedic Group had a sales growth of approximately 13 percent since 2000.

Smith & Nephew had sales of approximately £1.2 billion in 2003, and the company’s sales growth since 2000 had been relatively flat (Smith & Nephew Annual Report 2003, Smith & Nephew Annual Report 2002, Smith & Nephew Annual Report 2001). Johnson & Johnson’s Medical Devices & Diagnostics Group had sales of just under $15 billion in 2003, with a growth of 45 percent since 2000 (Johnson & Johnson, Nov 2004). We were, however, unable to obtain sales figures for DePuy Inc.
Table 18: Total Sales of key Orthopedic Device Players outside Indiana (millions of U.S. dollars except Smith & Nephew)

	
	2003
	2002
	2001
	2000

	Smith & Nephew*
	£1,179
	£1,110
	£1,082
	£1,135

	Stryker
	$3,625
	$3,011
	$2,602
	$2,289

	Synthes
	$1,229
	$1,017
	$925
	$786

	Hanger Orthopedic Group
	$548
	$526
	$508
	$486

	J&J Medical Devices & Diagnostics**
	$14,913
	$12,583
	$11,191
	$10,281


* sales figures are in millions of £
** includes DePuy Orthopedics among several other business units
Table 19 provides an overview of the net income for the companies from 2000 to 2003. Similar to the sales figures, the numbers for Stryker, Synthes, and Hanger Orthopedic Group are provided in U.S. dollars and are therefore directly comparable. It is important to note that despite the large difference in 2003 sales between Stryker and Synthes, the two companies had almost identical net income figures for 2003. While Stryker’s net income increased by 105 percent since 2000, Synthes increased its net income by 56 percent over the same period (Stryker Annual Report 2003, Stryker Annual Report 2001, Synthes Annual Report 2003, Synthes Annual Report 2001). Hanger Orthopedics Group had a net loss in 2000 and 2001, and only modest profits in 2002 and 2003 (Hanger Orthopedic Group Inc., Sept 2004).
Smith & Nephew had a net income of £148 million in 2003, but had a decrease in net income of approximately 29 percent since 2000 (Smith & Nephew Annual Report 2003, Smith & Nephew Annual Report 2002, Smith & Nephew Annual Report 2001). Johnson & Johnson’s Medical Devices and Diagnostics group had a net income of $3.4 billion in 2003, with an increase of 99 percent since 2000 (Johnson & Johnson, Nov 2004). Once again, we were unable to obtain figures for DePuy Inc.
Table 19: Net Income of key Orthopedic Device Players outside Indiana (millions  of U.S. dollars except Smith & Nephew)

	
	2003
	2002
	2001
	2000

	Smith & Nephew*
	£148
	£112
	£130
	£208

	Stryker
	$454
	$346
	$267
	$221

	Synthes
	$444
	$396
	$348
	$283

	Hanger Orthopedic Group
	$16
	$24
	$-9
	$-14

	J&J Medical Devices & Diagnostics**
	$3,370
	$2,489
	$2,001
	$1,696


* net income figures are in millions of £
** includes DePuy Orthopedics among several other business units

We also assessed the investment in research and development (R&D) as a percentage of annual total sales for each of these companies. Table 20 provides an overview of the R&D expenses as a percentage of sales from 2001 to 2003. Smith & Nephew increased its investment in R&D from 4.7 percent of annual sales in 2001 to 5.7 percent in 2003 (Smith & Nephew Annual Report 2003, Smith & Nephew Annual Report 2002, Smith & Nephew Annual Report 2001). Investment in R&D at Stryker has fluctuated from 5.5 percent of annual sales in 2001 to 4.7 percent in 2002, and five percent in 2003 (Stryker Annual Report 2003, Stryker Annual Report 2002, Stryker Annual Report 2001). Synthes also increased its R&D investment from 4.7 percent of annual sales in 2002 to 5.2 percent in 2003 (Synthes Annual Report 2003, Synthes Annual Report 2002, Synthes Annual Report 2001). Johnson & Johnson’s Medical Devices and Diagnostics group had the highest investment in R&D with an excess of 6.5 percent of annual sales being invested in research over the past three years. It is important to note that the figures for R&D investment for J&J’s Medical Devices and Diagnostics Group include those for their Consumer Products Group (Johnson & Johnson, Nov 2004). We were unable to obtain figures for R&D expenses at Hanger Orthopedics Group. 
Table 20: Research and Development Investment as a percentage of annual sales for key Orthopedic Device Players outside Indiana

	
	2003
	2002
	2001

	Smith & Nephew
	5.7
	5.5
	4.7

	Stryker
	5.0
	4.7
	5.5

	Synthes
	5.2
	4.7
	n/a

	Hanger Orthopedic Group
	n/a
	n/a
	n/a

	J&J Medical Devices & Diagnostics*
	6.7
	6.6
	6.5


* combined figures reported for Consumer Products and Medical Devices & Diagnostics Groups
Key Trends Impacting the Orthopedic Devices Industry
The following are the top ten potentially significant factors or trends that we believe will influence this industry in the near future:

a) Age Structure of the U.S. Population
The aging of the baby-boomers, defined as those individuals born between 1946 and 1964 will significantly influence the growth of the life sciences industry. According to the U.S. Census Bureau projections, the 55-year-old to 75-year-old population is expected to grow 37 percent, to more than 64 million people, by the year 2014. Current estimates show that baby-boomers will represent about $1.1 trillion per year in direct healthcare spending by 2007. This number will continue to grow, keeping the U.S. orthopedic market growing at the rate of 12 to 15 percent annually. The rapid expansion of the elderly is expected to increase the diverse medical needs of the population and be one of the major sources of market growth during next years.

b) Regulation
The Life Sciences industry is the most extensively regulated industry today. The U.S. Food and Drug Administration (FDA) have set high standards to ensure that the U.S. consumer is provided with high quality pharmaceutical products and medical devices. This however does have implications for manufacturers who have to meet these standards set by the FDA. The regulatory standards for medical products in Europe are more stringent than those in the U.S. thus implying that medical device manufacturers will need to spend time, resources, and money to be successful in the two largest markets. Research and Development is both time consuming and expensive, and manufacturers need to allocate their resources appropriately to meet market demand and remain profitable. Although the major two markets in orthopedic devices industry remain the United States and Western Europe, the Asian market has a significant potential for U.S. manufacturers, with Japan and China to be the most attractive countries. The regulatory system in each Asian country significantly differs. Japanese regulatory standards are considered even stricter than those in the United States and Western Europe, and the procedure of a new medical device registration at the Ministry of Health, Labor and Welfare is considered more bureaucratic. Medical devices regulation in China is still evolving; currently the State Drug Administration is the government body that regulates medical devices industry and has responsibilities similar to those of FDA. It is worth mentioning that at the moment neither of the two major companies in this industry with the headquarters in Indiana, Zimmer and Biomet, have significant presence on Asian market. 
c) Health Care Expenditures
Since the early 1990’s, there have been concerted efforts in the U.S. to control the sky-rocketing health care expenditures. The establishment of managed care has controlled these expenditures by placing limitations on reimbursement levels for specific products and services. As the medical needs of the U.S. population increase over the next 20 years, the medical reimbursement system will need to trade-off the provision of appropriate medical services to our seniors with increases in health care spending. 
d) Reimbursement for Medical Care
Although the U.S. Health Care System has two of the best reimbursement programs in Medicare and Medicaid, there are still a substantial number of individuals in the U.S. who are either uninsured or underinsured. With the expected expansion of the elderly population over the next 20 years, the pressure on the Medicare system will increase significantly. In 2004, the U.S. Congress approved of legislation that provides prescription drug coverage under Medicare to U.S. seniors. However, with the current dominance of Managed Care, the precise impact of this legislation is yet to be determined. The reimbursement for medical services in Europe is determined by the respective federal governments. Medical devices manufacturers will thus have to work closely with government authorities in Europe to ensure appropriate reimbursement levels for their products.
e) Business Taxes
The tax rates on manufacturing plants and processes significantly influence a company’s decision to manufacture products and devices. The United States has some of the highest business tax rates in the world, which has induced manufacturers to set up manufacturing plants in countries like Ireland and Puerto Rico, that have much lower rates.

f) Intellectual Property Rights
Protection of intellectual property enables manufacturers to gain exclusive rights to specific technologies through patents. These patents are critical to companies as they seek to recoup the significant investments in research and development. With average patent lives shortening due to delays in product approval, manufacturers are under increasing pressure in order to remain profitable.

g) Changes in Technology
With rapid improvements in technology, manufacturers constantly strive to stay ahead of the curve on innovation. The ability to make improvements using technological advances enables manufacturers to have first-mover advantages in the market. This is likely the most important factor that could impact the medical devices industry in the near future. As manufacturers improve on the existing technology in the market, the previous generation of products becomes obsolete very rapidly. Therefore in the medical devices industry, product lifecycles are often only a few months.
h) Consolidation of industry players
An attempt to achieve economies of scale, as well as the rising costs of marketing pharmaceutical products and medical devices, has forced consolidation among industry partners. For example, the pharmaceutical industry has seen a significant amount of consolidation among industry players in the past few years. The medical device industry has also witnessed consolidation, with the recent mergers between Zimmer and Centerpulse, and Johnson & Johnson and Guidant Corporation being prime examples.

i) Collaboration among industry players on research and development
The quest for innovation has led to a significant amount of convergence among different players in the industry. Pharmaceutical companies have recently begun collaborating with medical device companies to develop innovative technologies. Drug-eluting stents and resorbable orthopedic implants underscore the result of a converging industry.

j) Collaboration among industry players on commercialization of products
In addition to collaborating on research, industry players have also begun collaborating on the commercialization process for products by leveraging the strengths of other players. For example, Zimmer recently entered into a distribution agreement with Baxter Healthcare Corporation that allows Zimmer to market Baxter’s Infusor as part of a pain management kit for orthopedic surgical procedures. This agreement enables Baxter to leverage Zimmer’s strength in the orthopedic devices market.
Summary
The objectives of this paper were three-fold. First, to identify key orthopedic device players in the state of Indiana and review their dimensions for success; second, to identify the key players in this industry that are headquartered outside the state and review their key business indicators; and finally to determine Indiana’s position in this industry and provide recommendations for the future.
It is evident from the first two sections of this paper that while there are a handful of players in the orthopedic devices industry, Indiana’s companies are featured prominently among them. Zimmer and Biomet along with Smith & Nephew, Synthes, Stryker, and DePuy all had over a billion dollars in assets in 2003. Following the acquisition of Centerpulse, Zimmer is now the largest orthopedic devices manufacturer with over $5 billion in total assets. The most important element for Zimmer moving forward will be its ability to manage these assets effectively. It is also important to note that while Zimmer had the largest asset base, it did not have the highest annual sales. Stryker with over $3.6 billion in 2003 sales led in that category. Stryker also had the highest net income in 2003 and was very closely followed by Synthes in that category. Therefore, if annual revenues and annual profits are used as the key dimensions of success, then it is clear that while Indiana companies play an important role in this competitive industry, they are not yet the market leaders.
Both Zimmer and Biomet will need to have very focused strategies if they are to dominate this market in the near future. Specifically, Zimmer has two important growth dimensions that it needs to focus on in the near future. First, the company has dominated the reconstructive orthopedic device segment and over 75 percent of its 2003 revenues were generated from that one segment. Zimmer should continue to build on this position of strength in this segment. Second, with the recent acquisition of a European player, Zimmer’s position in the European Union (EU) has greatly improved. The company needs to leverage this strength more effectively to garner a greater market share within Europe. The expansion of the EU  in May 2004 provides Zimmer an additional potentially untapped market to establish itself as the premier company in reconstructive orthopedic devices.

With Zimmer having dominated the reconstructive devices segment and Biomet with significantly less assets to work with, will need to grow through the diversification of its portfolio into other areas. With the recent acquisition of Interpore, Biomet should aim to establish itself as a key player in the market for spinal surgery products. With almost 70 percent of its total revenue in the U.S., Biomet relies heavily on the U.S. market. The company needs to grow in other markets around the world in order to stay abreast of the competition. Finally, in 2003, Biomet had the lowest spending on research and development among all the key industry players. If the company is going to remain a major force in this industry in the future, it needs to increase its spending on R&D.  
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