Productivity

in the 

Textile Industry
For presentation at the

North American Productivity Workshop

at Union College

June 20, 2002

Susan Christoffersen, Ph.D.
Anusua Datta, Ph.D.

D.K. Malhotra, Ph.D.
Philadelphia University
Philadelphia University

School House Lane & Henry Ave

Philadelphia, PA 19144

Christoffersens@Philau.edu
http://faculty.philau.edu/christoffersen
Motivation

“Tell Me What’s Going On” – Marvin Gaye

The Textile Industry

News regarding the difficulties facing textile firms proliferates yet, despite the disappointments, there is also hope.

· employment is declining in the textile sector 

· production is increasing

· firms are going out of business in large numbers 

· new efficient and innovative firms are entering

· increasing volume of imports 

· volume of exports is also increasing

James Levinsohn and Wendy Petropoulos of the National Bureau of Economic Research (NBER) calculated these rates based on plant level data collected by the Census Bureau.  

· turnover in the apparel industry has been considerably higher 

· textile rates do not significantly diverge from the overall manufacturing rates.



Table 1: Rates of Plant Entry and Exit
	
	Gross Rate of Entry
	Gross Rate of Exit

	Textiles

	1972-77
	26%
	32%

	1977-82
	31%
	32%

	1982-87
	20%
	38%

	1987-92
	28%
	31%

	

	Apparel

	1972-77
	42%
	44%

	1977-82
	48%
	43%

	1982-87
	25%
	55%

	1987-92
	49%
	46%


Undeniably disappointing news is frequently broadcast regarding the declining levels of employment in the textile industry. 

While not minimizing in any way the hardship this represents, employment losses are consistent with evolving production technologies.

Chart 1:
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Employment trends in textiles do not diverge terribly from other manufacturing sectors. 

Mean for Job Creation=8.3, Job Destruction=10.33

Chart 2:
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Reflects general shift to service v. manufacturing economy.

Technological progress affects how labor is employed in industry. 

· Labor use has been cut in half

· Materials, Purchased Services and Energy use have doubled

· Since 1996, both Productivity and Capital Services have increased about 10 % with the remaining inputs declining about 10 % (Bureau of Labor Standards).
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Textile production - the continual adaptation of higher technology.
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The overriding barometer of how well the high tech strategy is working: 

the impact on productivity

· Compared to the apparel industry, textiles has had twice the rate of productivity growth

· the productivity growth of the textile industry has outpaced productivity growth of all manufacturing sectors

· According to Cline (1990), productivity gains, not import penetration, have had the largest impact on employment in the textile industry.  
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So the industry is doing great?  Well, despite the improvements, it remains one of the sectors with the lowest productivity.

Can the textile industry improve productivity?

Using the total factor productivity index of textile firms, this study will assess the impact of investments in R&D, IT, capital and labor.  

Our objective is to develop a model that will measure the relative impact of the various investments on productivity using both industry (2 digit) and sector (4 digit SIC) level data.  

R&D investment is problematic 

· uncertain pay-off

· difficult to project the profitability of potential inventions

· new products and processes must divert productive resources towards implementation. Such adjustment costs for R&D related projects are estimated to be seven times the adjustment costs of investment in new plant and equipment.

IT is problematic

· extremely long lags

· not fully appreciated

Productivity Literature

Productivity studies (Mairaisse and Griliches, 1990) often cover a large sector of the economy, such as the manufacturing sector. These studies then report the impact of aggregate levels of capital investment on the overall manufacturing productivity of the economy. 

· Based on this evolving area of methodological approaches(Levinsohn & Petrin, 2001), increasing access to data, we feel a sectoral or plant level analysis is a fruitful area of research.
· The contribution of technology to increased output, productivity and the stock market valuation of a firm has been shown to be significant in many industry studies, however the textile industry has been neglected. 

The importance of technology was first recognized when estimates of production functions initially showed unacceptably large residuals; that is, output was greater than one would have expected from given inputs of labor and capital  (Abramovtz, 1956, Kendrick, 1956, and Solow, 1957).

These residuals were later attributed to technological growth; greater output was due to the more efficient deployment of those inputs as a result of technological change. (Denison, 1962 and Griliches & Jorgenson, 1967). 

Then in the 1970’s there was a slowdown in productivity growth that could be explained by diminishing returns to science and technology. Thus the relationship between productivity and technological growth was understood to be positive but with a diminishing horizon (Nordhouse, 1972 & 1989, Olson, 1982, Scherer, 1983, and Baily & Chakrabati, 1988). 

Denny, Fuss and Waverman (1981) have shown that for large, capital-intensive industries, cost savings can result from realization of scale economies and increased competition, besides technical change.  

Recent studies on productivity growth for the U.S. have also identified information technology (IT) as an important source of productivity gain through lower transactions cost and improved market information. For the textile industry the potential for IT investment lies in “supply-chain management” and “quick response” which helps lower costly inventory build-up.

This is one of the most complex yet vital issues in today’s business world (Griliches, 1998).

Industry Level Estimation

Productivity measures the growth in output not explained by the growth in inputs. A typical production function for a firm can be written as:



f(q, x) = 0,






(1)          where q is a vector of outputs, and x is a vector of all inputs. TFP is measured as the ratio of aggregate real output (Q) divided by aggregate real input (X), as TFP=Q/X. The instantaneous rate of growth of TFP is then given by
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Equation (1) is estimated using level values for the dependent and independent variables:

TFPt =    a10 + a11 Outputt+ a12 KLRatiot+  a13 R&D-Intensityt 

   + a14 Import Competition+ a15 ITKRatiot + (1t



(1)

 TFP is the total factor productivity index for the textile industry at the 2-digit level; Output measures real output, KLRatio measures capital intensity; R&D-Intensity is the ratio of R&D employment to total employment or  alternatively R&D expenditure as a share of total output. Import Competition is the captured by the ratio of imports to exports or the ratio of imports to domestic production. Finally, ITKRatio measures the value of real IT capital as a share of total capital.


R2 and t-values may be high simply because of common trends in the dependent and independent variables. In order to ascertain that the results from the above model are not spurious we estimate equation (2) in terms of growth rates.  
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Estimation results follow.

Table 1: Dependent Variable LNTFP Level Effects:
	
	(1)
	(2)

	Intercept
	2.025
	0.604

	
	(17.51)**
	(1.70)*

	
	
	

	LNQ
	0.378
	0.717

	
	(9.91)**
	(7.95)**

	
	
	

	KL Ratio
	0.855
	0.778

	
	(11.02)**
	(8.07)**

	
	
	

	IM-EX Ratio


	0.0025

(2.9)**
	0.0016

(2.13)**

	
	
	

	RDEmpl-ratio
	
	3.148

	
	
	(2.18)**

	
	
	

	ITCapital-Ratio
	
	-0.0002

	
	
	(-2.68)**

	
	
	

	R2 (adj.)
	0.98
	0.98


  Note: Figures in parentheses represent t-statistics

Both models have a high overall significance of 0.98 and all coefficients are significant at the 5% and 1% level.

· Positive correlation between KL Ratio (capital-labor ratio) and TFP - indicates increased capitalization and downsizing have a positive impact.

· Coefficient of Import Competition, measured as the ratio of Imports to Exports – indicates although the impact is small, increased competition forces domestic firms to become more efficient.

· RDEmp, measures the share of R&D employment to total employment – shows investment in human capital improves productivity.

· ITCapital, measures the extent to which investment in computers and software improves productivity. The coefficient value is small but significantly negative. This result seems to be in keeping with other studies in textiles, which find no significant relationship between investment in information technology and growth. 
Level Effects: Estimates using Import Penetration and R&D Expenditure

Table 2: Dependent Variable lnTFP

	
	(1)

	Intercept
	1.233

	
	(3.49)**

	
	

	LnQ
	0.586

	
	(8.72)**

	
	

	KL Ratio
	0.430

	
	(4.83)**

	
	

	IM-PEN
	0.0011

	
	(0.176)

	
	

	
	

	 
	

	RDExpd
	0.132

	
	(2.99)**

	
	

	ITCapital-Ratio
	-0.0052

	
	(-2.20)**

	
	

	Adj. R2
	0.99


Import Penetration (IM-PEN): the ratio of imports to domestic production.

R&D Expenditure (RDExpd): An issue with using R&D employment is that it may not reflect the effect of R&D capital on productivity growth. However, the data on R&D expenditures was fraught with problems. We estimated the missing values by fitting a non-linear regression line through the available data. This variable was then used in the above regression.

The results in Table 2 are comparable with those in Table1. The log of output, and capital-labor ratio are all positive and significant. R&D measured in expenditure terms is also significant and positive. Import penetration although positive is not significant. The effect of IT capital remains negative and significant.

MODEL: Dependent Variable: 
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	(1)
	(2)

	Intercept
	0.001
	0.001

	
	(1.59)
	(1.79)
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	-0.0074
	-0.0086

	
	(-1.98)**
	(-2.4)**

	
	
	

	R2 
	0.65
	


The growth rates estimates indicate that the results from the level effects are robust. The coefficient for output (Q) growth and growth rate of capital intensity (KLR) remain positive and significant. When measured in growth terms the coefficient of output measures scale effects. The value is positive but less than 1. This indicates that an increase in capital intensity is associated with an increase in productivity. The effect of the growth in R&D employment is positive but not significant. The effect of the growth in IT-capital investment on productivity remains negative.  The cost of investment in computers etc. may outweigh the returns in the initial stages. The coefficient for import penetration (Im/Q)is negative but insignificant. However, when measured as the ratio of imports to exports, import competition is positive but insignificant.
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Note that in Chart Four, seven of the nine sectors experienced productivity gains.  Broadwoven cotton mills (cotton, not wool) and yarn and thread mills were only 95% and 97% as efficient as a decade ago, attributable to excess capacity.  The other sectors all experienced productivity gains during the decade preceding NAFTA.  This is an important observation for the debate over trade protections. Advocates of free trade argue that protections foster inefficiency, allowing the industry to stand behind tariff walls rather than adjust to the competitive pressures of an increasingly global economy.  The textile industry has continually achieved efficiency gains while tariffs and quotas were in place. 

Thank you for your attention,  and

I welcome your comments and suggestions.

� EMBED Excel.Chart.8 \s ���
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Sheet1

				Imports ($millions)		Exports ($millions)

		1972		1,345		603

		1973		1,423		926

		1974		1,407		1,284

		1975		1,107		1,157

		1976		1,392		1,399

		1977		1,489		1,345

		1978		1,855		1,466

		1979		1,834		2,130

		1980		2,034		2,488

		1981		2,482		2,326

		1982		2,225		1,766

		1983		2,615		1,560

		1984		3,536		1,541

		1985		3,665		1,462

		1986		4,219		1,786

		1987		4,799		2,038

		1988		4,544		2,505

		1989		4,787		2,803

		1990		4,888		3,636

		1991		5,375		4,101

		1992		5,843		4,467

		1993		6,161		4,687

		1994		6,534		5,151

		1995		6,965		5,696

		1996		7,169		6,177

		1997		8,369		7,081

		1998		8,779		7,180

		1999		9,029		7,528

		2000		9,989		8,598
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Sheet2

				NEW CAPITAL EXPD $'000		Number		K/L						K/L

		1987		2,027,700		672,000		3.02				1987		3.02

		1988		2,242,600		668,500		3.35				1988		3.35

		1989		2,276,800		652,700		3.49				1989		3.49

		1990		2,316,500		632,500		3.66				1990		3.66

		1991		2,109,400		597,900		3.53				1991		3.53

		1992		2,223,900		614,000		3.62				1992		3.62

		1993		2,449,900		610,000		4.02				1993		4.02

		1994		2,960,700		624,300		4.74				1994		4.74

		1995		2,878,500		606,800		4.74				1995		4.74

		1996		2,665,700		576,400		4.62				1996		4.62

		1997		2,691,704		391,899		6.87				1997		6.87

		1998		2,370,593		377,391		6.28				1998		6.28

		1999		2,231,330		356,750		6.25				1999		6.25
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Sheet3

				807-A Imports ($$$)

		1989		736,168,902

		1990		735,899,142

		1991		991,118,010

		1992		1,366,555,926

		1993		1,791,127,858

		1994		1,856,910,632

		1995		3,738,249,226

		1996		4,585,997,844

		1997		6,116,473,266

		1998		6,378,985,485

		1999		5,392,652,781

		2000		4,573,355,088
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Sheet1

		

		Multifactor productivity

				1987		1988		1989		1990		1991		1992		1993		1994		1995		1996

		SIC 221 - Broadwoven Fabric mills, Cotton.		100		97.1		98.5		99.5		98.5		90.9		91.3		96.7		101		95.7

		SIC 222 - Broadwoven fabric mills, manmade		100		98.1		100.2		101.2		102.8		105.7		107.8		113.3		116.3		114.7

		SIC 223 - Broadwoven fabric mills, wool		100.0		107.3		97.2		97.9		102.3		109.1		110.4		116.0		123.1		122.8

		SIC 224 - Narrow fabric mills		100		111.1		105.8		107.7		112.4		116.1		116		122.9		118.9		118.5

		SIC 225 - Knitting mills		100		98.2		107.3		104.8		109.7		111.3		113.1		116.7		117.6		118.8

		SIC 226 - Textile finishing, except wool		100		102.4		105.1		105.2		107.6		103.3		102.3		106.9		107.3		108

		SIC 227 - Carpets and rugs		100		99.8		101		97.8		98.2		104.8		106		106.7		109		107.6

		SIC 228 - Yarn and thread mills		100		96.4		99.1		99.9		95.4		93.2		95.1		99.6		103.2		97.1

		SIC 229 - Miscellaneous textile goods		100		100.2		101.6		101.2		97.9		99.6		99.8		103.3		102.4		102.1
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		MULTIFACTOR PRODUCTIVITY (INDEXES, 1996=100)

		Textile Mill products (SIC 22)

				and

		APPAREL AND RELATED PRODUCTS (SIC 23)

				SIC 22		SIC 23		OUTPUT PER UNIT of L

		1949		34.1		68

		1952		35.3		71.4

		1953		35.5		73

		1954		37		72.3

		1955		38.1		72.9

		1956		38.7		73

		1957		39.9		73.7

		1958		41.3		74.3

		1959		42.4		74.8

		1960		42.7		75.2

		1961		44.2		74.6

		1962		45.3		75.1		25.8

		1963		46.2		75.4		27.2

		1964		48		76.5		28.9

		1965		50		77.1		29.5

		1966		52.1		77.2		30.5

		1967		53.1		78.7		32

		1968		53.4		79.7		33.2

		1969		55		79.2		34.7

		1970		57.7		78.4		37.1

		1971		58.7		78.8		39.3

		1972		59.2		80.4		41.4

		1973		59.2		80.8		40.6

		1974		57.3		81.9		41.6

		1975		60.9		84.6		45.5

		1976		61.8		84.9		46.7

		1977		66.3		86.6		51.4

		1978		69		89.1		52.7

		1979		71.9		90.3		54.8

		1980		73.5		91.1		55.9

		1981		74.7		91.8		57.3

		1982		79.4		92.6		62.9

		1983		81.6		94.4		66.7

		1984		82.4		94.6		67.9

		1985		83.6		96.1		70.2

		1986		85.4		97.1		71.3

		1987		86.5		98.2		72.7

		1988		89.2		98.1		73.6

		1989		89.8		96.6		76.5

		1990		90.6		96.2		78.9

		1991		90.8		94.4		79.7

		1992		94.7		94		85.7

		1993		96.3		94.5		89

		1994		96.9		96.8		91.2

		1995		98.4		98.7		95.1

		1996		100		100		100

		1997		101.5		102.5		100.9

		1998		101		103.5		103.6

		1999		106.8		105.3		110.2
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Sheet1

		INDUSTRY		JOB CREATION (+VE)		JOB DESTRUCTION (-VE)		NET CHANGE (NET)		JOB REALLOCATION (SUM)

		FOOD (20)		8.5		9.4		-0.9		17.9

		TOBACCO (21)		4.9		7.8		-2.8		12.7

		TEXTILE (22)		7		9.9		-3		16.9

		APPAREL (23)		10.7		14.6		-3.9		25.2

		LUMBER (24)		11.7		14.2		-2.5		25.8

		FURNITURE (25)		9.5		11.2		-1.7		20.7

		PAPER (26)		5.9		6.6		-0.7		12.5

		PRINTING (27)		8.5		8.6		0		17.1

		CHEMICALS (28)		6.5		7.5		-0.9		14

		PETROLEUM (29)		6.1		8.1		-2.1		14.2

		RUBBER (30)		10.2		10.1		0.1		20.3

		LEATHER (31)		8.7		13.7		-5		22.4

		STONE, CLAY, GLASS (32)		8.8		11.6		-2.8		20.4

		PRIMARY METALS (33)		6.1		9.9		-3.8		16

		FABRICATED METALS (34)		8.8		11.1		-2.3		20

		NONELECTRICAL MACHINERY (35)		9.3		11.1		-1.8		20.5

		ELECTRICAL MACHINERY (36)		9.1		10.3		-1.2		19.5

		TRANSPORTATION (37)		8.5		9.9		-1.4		18.4

		MISCELLANEOUS (39)		9		10.7		-1.7		19.6

		`		8.3052631579		10.3315789474		-2.0210526316		18.6368421053
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		Textile Mill Products (SIC 22)

		Real Sector output, input Quantities, and Multifactor Productivity (Indexes, 1996=100 )

				CAPITAL SERVICES		LABOR HOURS		ENERGY		MATERIALS		PURCHASED SERVICES		MULTIFACTOR PRODUCTIVITY

		1949		67.4		179.2		50		39.2		29.2		34.1

		1952		71.9		181.7		56.6		49.3		37.7		35.3

		1953		69.7		180.3		55.8		52.7		38.9		35.5

		1954		68.8		159.7		50.6		45.3		35.4		37

		1955		68.4		167.8		56.1		52.7		40.9		38.1

		1956		68.6		163.4		56.3		51.9		40.8		38.7

		1957		67.5		152.4		52.9		49.1		40.9		39.9

		1958		64.9		141.7		52.7		47.2		39.5		41.3

		1959		63.7		152.1		55.5		53.4		38.4		42.4

		1960		63.1		145.6		55.2		51.7		37.1		42.7

		1961		62.4		141.9		55.3		54.3		35.9		44.2

		1962		62.4		145.5		57.4		59.4		37.2		45.3

		1963		62.8		143.3		59.9		63		37.7		46.2

		1964		63		145.6		66.1		66.8		41.3		48

		1965		64.8		154		69		68.1		42.2		50

		1966		69		160.8		73.8		68.5		45.7		52.1

		1967		72.7		156.4		81.1		68.2		51.9		53.1

		1968		75.2		162.7		85.8		77.2		56.1		53.4

		1969		77.6		161.9		87.6		78.2		59.9		55

		1970		79.6		153.8		89.7		75.2		56.9		57.7

		1971		81.9		153.1		94.4		81.5		62.9		58.7

		1972		84.5		160.9		100.8		94.9		73.6		59.2

		1973		87.8		162		102		90.8		71.7		59.2

		1974		89.9		148.9		93.3		92.6		69.9		57.3

		1975		90.2		133.4		93.1		84.3		71.4		60.9

		1976		90		144		99.5		96.2		74.1		61.8

		1977		90.8		143.8		98.7		101		79.6		66.3

		1978		91.1		142.5		96.7		97.1		73.7		69

		1979		90.4		139.6		93.4		94.4		73.1		71.9

		1980		90		132.9		88		88.5		69.6		73.5

		1981		89.9		127.7		85.4		86.9		62.4		74.7

		1982		89.3		110.2		75.6		78.3		53.3		79.4

		1983		89.2		117.4		81.6		89.9		60.6		81.6

		1984		90.9		116.7		82.6		90.7		58		82.4

		1985		91.1		109.8		79.5		87.4		55.3		83.6

		1986		91.1		112.8		82.9		89		57.7		85.4

		1987		91.3		119.1		91.2		95.7		63.4		86.5

		1988		91.4		117.4		91.3		88.5		71		89.2

		1989		91.7		115.4		91.9		91.2		80.4		89.8

		1990		92.2		109.2		88.5		88.7		81		90.6

		1991		92.2		107.6		90.5		87.1		86.5		90.8

		1992		92.7		108.5		94.5		92.4		97.4		94.7

		1993		93.9		109.7		98.7		97.6		101		96.3

		1994		96.6		111.3		104.6		102		105.1		96.9

		1995		98.8		105.7		106.1		99.8		103.7		98.4

		1996		100		100		100		100		100		100

		1997		101.8		99.8		95.3		99		95.8		101.5

		1998		103.9		95.7		93.4		100.9		88.8		101

		1999		107.4		88.8		92.3		93		76.1		106.8
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Sic22-cs-lh-e-m-ps

		Textile Mill Products (SIC 22)

		Real Sector output, input Quantities, and Multifactor Productivity (Indexes, 1996=100 )

												PURCHASED

				CAPITAL SERVICES		LABOR HOURS		ENERGY		MATERIALS		SERVICES

		1949		67.4		179.2		50		39.2		29.2

		1952		71.9		181.7		56.6		49.3		37.7

		1953		69.7		180.3		55.8		52.7		38.9

		1954		68.8		159.7		50.6		45.3		35.4

		1955		68.4		167.8		56.1		52.7		40.9

		1956		68.6		163.4		56.3		51.9		40.8

		1957		67.5		152.4		52.9		49.1		40.9

		1958		64.9		141.7		52.7		47.2		39.5

		1959		63.7		152.1		55.5		53.4		38.4

		1960		63.1		145.6		55.2		51.7		37.1

		1961		62.4		141.9		55.3		54.3		35.9

		1962		62.4		145.5		57.4		59.4		37.2

		1963		62.8		143.3		59.9		63		37.7

		1964		63		145.6		66.1		66.8		41.3

		1965		64.8		154		69		68.1		42.2

		1966		69		160.8		73.8		68.5		45.7

		1967		72.7		156.4		81.1		68.2		51.9

		1968		75.2		162.7		85.8		77.2		56.1

		1969		77.6		161.9		87.6		78.2		59.9

		1970		79.6		153.8		89.7		75.2		56.9

		1971		81.9		153.1		94.4		81.5		62.9

		1972		84.5		160.9		100.8		94.9		73.6

		1973		87.8		162		102		90.8		71.7

		1974		89.9		148.9		93.3		92.6		69.9

		1975		90.2		133.4		93.1		84.3		71.4

		1976		90		144		99.5		96.2		74.1

		1977		90.8		143.8		98.7		101		79.6

		1978		91.1		142.5		96.7		97.1		73.7

		1979		90.4		139.6		93.4		94.4		73.1

		1980		90		132.9		88		88.5		69.6

		1981		89.9		127.7		85.4		86.9		62.4

		1982		89.3		110.2		75.6		78.3		53.3

		1983		89.2		117.4		81.6		89.9		60.6

		1984		90.9		116.7		82.6		90.7		58

		1985		91.1		109.8		79.5		87.4		55.3

		1986		91.1		112.8		82.9		89		57.7

		1987		91.3		119.1		91.2		95.7		63.4

		1988		91.4		117.4		91.3		88.5		71

		1989		91.7		115.4		91.9		91.2		80.4

		1990		92.2		109.2		88.5		88.7		81

		1991		92.2		107.6		90.5		87.1		86.5

		1992		92.7		108.5		94.5		92.4		97.4

		1993		93.9		109.7		98.7		97.6		101

		1994		96.6		111.3		104.6		102		105.1

		1995		98.8		105.7		106.1		99.8		103.7

		1996		100		100		100		100		100

		1997		101.8		99.8		95.3		99		95.8

		1998		103.9		95.7		93.4		100.9		88.8

		1999		107.4		88.8		92.3		93		76.1
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		1988		1988		1988
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Sic22-so-cip-mfp

		Textile Mill Products (SIC 22)

		Real Sector output, input Quantities, and Multifactor Productivity (Indexes, 1996=100 )

				SECTOR		COMBINED		MULTIFACTOR

				OUTPUT		INPUTS		PRODUCTIVITY

		1949		26.5		77.7		34.1

		1952		30.6		86.8		35.3

		1953		31.4		88.6		35.5

		1954		28.9		78.1		37

		1955		32.6		85.7		38.1

		1956		32.6		84.2		38.7

		1957		31.8		79.7		39.9

		1958		31.2		75.5		41.3

		1959		34.5		81.5		42.4

		1960		33.6		78.7		42.7

		1961		35		79.1		44.2

		1962		37.6		82.9		45.3

		1963		39		84.5		46.2

		1964		42.1		87.5		48

		1965		45.4		90.8		50

		1966		49		94		52.1

		1967		50		94.2		53.1

		1968		54		101.2		53.4

		1969		56.2		102.3		55

		1970		57		98.8		57.7

		1971		60.2		102.5		58.7

		1972		66.5		112.3		59.2

		1973		65.8		111.2		59.2

		1974		61.9		108		57.3

		1975		60.7		99.7		60.9

		1976		67.2		108.9		61.8

		1977		73.9		111.5		66.3

		1978		75		108.8		69

		1979		76.5		106.4		71.9

		1980		74.2		101		73.5

		1981		73.2		98		74.7

		1982		69.3		87.4		79.4

		1983		78.3		95.9		81.6

		1984		79.3		96.2		82.4

		1985		77.1		92.2		83.6

		1986		80.4		94.2		85.4

		1987		86.6		100.1		86.5

		1988		86.4		96.8		89.2

		1989		88.3		98.3		89.8

		1990		86.2		95.2		90.6

		1991		85.8		94.5		90.8

		1992		93		98.2		94.7

		1993		97.7		101.5		96.3

		1994		101.5		104.8		96.9

		1995		100.5		102.2		98.4

		1996		100		100		100

		1997		100.7		99.2		101.5

		1998		99.2		98.2		101

		1999		97.8		91.6		106.8
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32.6

84.2
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Sic22-so-cip

		Textile Mill Products (SIC 22)

		Real Sector output, input Quantities, and Multifactor Productivity (Indexes, 1996=100 )

				SECTOR		COMBINED

				OUTPUT		INPUTS

		1949		26.5		77.7

		1952		30.6		86.8

		1953		31.4		88.6

		1954		28.9		78.1

		1955		32.6		85.7

		1956		32.6		84.2

		1957		31.8		79.7

		1958		31.2		75.5

		1959		34.5		81.5

		1960		33.6		78.7

		1961		35		79.1

		1962		37.6		82.9

		1963		39		84.5

		1964		42.1		87.5

		1965		45.4		90.8

		1966		49		94

		1967		50		94.2

		1968		54		101.2

		1969		56.2		102.3

		1970		57		98.8

		1971		60.2		102.5

		1972		66.5		112.3

		1973		65.8		111.2

		1974		61.9		108

		1975		60.7		99.7

		1976		67.2		108.9

		1977		73.9		111.5

		1978		75		108.8

		1979		76.5		106.4

		1980		74.2		101

		1981		73.2		98

		1982		69.3		87.4

		1983		78.3		95.9

		1984		79.3		96.2

		1985		77.1		92.2

		1986		80.4		94.2

		1987		86.6		100.1

		1988		86.4		96.8

		1989		88.3		98.3

		1990		86.2		95.2

		1991		85.8		94.5

		1992		93		98.2

		1993		97.7		101.5

		1994		101.5		104.8

		1995		100.5		102.2

		1996		100		100

		1997		100.7		99.2

		1998		99.2		98.2

		1999		97.8		91.6
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Sheet1

		Seasonally Adjusted										http://data.bls.gov/cgi-bin/dsrv						(Source)

		Industry : Textile mill products

		SIC Code : 22

		Data Type : ALL EMPLOYEES, THOUSANDS

		Year		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Average

		1939		1162		1172		1175		1159		1162		1144		1176		1198		1207		1265		1275		1227		1193.5

		1940		1211		1198		1153		1134		1125		1100		1139		1159		1188		1220		1241		1247		1176.25

		1941		1255		1275		1297		1322		1351		1355		1380		1374		1369		1366		1352		1341		1336.4166666667

		1942		1342		1338		1346		1361		1363		1350		1355		1341		1333		1329		1323		1325		1342.1666666667

		1943		1325		1323		1325		1321		1306		1306		1305		1289		1271		1264		1258		1247		1295

		1944		1232		1232		1221		1211		1206		1199		1195		1186		1180		1169		1166		1170		1197.25

		1945		1170		1155		1149		1138		1139		1142		1138		1127		1123		1117		1112		1155		1138.75

		1946		1176		1203		1226		1249		1265		1279		1288		1290		1299		1296		1297		1300		1264

		1947		1312		1310		1310		1309		1296		1273		1277		1272		1285		1300		1311		1324		1298.25

		1948		1334		1338		1352		1363		1363		1364		1345		1346		1321		1298		1285		1271		1331.6666666667

		1949		1239		1224		1193		1159		1155		1147		1146		1153		1180		1210		1216		1213		1186.25

		1950		1212		1215		1222		1231		1231		1236		1249		1284		1300		1305		1297		1289		1255.9166666667

		1951		1299		1307		1268		1276		1278		1266		1256		1210		1181		1174		1168		1172		1237.9166666667

		1952		1171		1157		1155		1151		1147		1133		1158		1165		1174		1177		1187		1185		1163.3333333333

		1953		1179		1179		1185		1183		1186		1181		1178		1156		1142		1119		1095		1076		1154.9166666667

		1954		1054		1051		1048		1049		1042		1041		1035		1038		1037		1036		1038		1038		1042.25

		1955		1042		1050		1052		1057		1045		1045		1044		1052		1048		1052		1057		1061		1050.4166666667

		1956		1064		1060		1053		1049		1045		1034		1013		1018		1012		1015		1013		1009		1032.0833333333

		1957		1008		1002		998		994		988		982		980		975		972		967		956		952		981.1666666667

		1958		934		926		915		908		903		906		910		917		921		924		930		931		918.75

		1959		934		937		942		945		948		950		953		952		954		950		943		941		945.75

		1960		944		942		943		940		938		935		928		923		912		902		898		891		924.6666666667

		1961		885		883		881		886		890		894		896		896		898		901		903		907		893.3333333333

		1962		908		908		905		905		905		905		901		901		900		899		896		895		902.3333333333

		1963		892		890		889		888		885		884		886		883		883		883		882		881		885.5

		1964		883		886		888		889		890		889		890		893		897		897		901		902		892.0833333333

		1965		907		910		913		920		920		921		928		928		934		937		943		947		925.6666666667

		1966		951		955		958		962		965		968		967		971		967		966		966		965		963.4166666667

		1967		966		956		955		951		950		953		950		957		961		966		967		971		958.5833333333

		1968		972		984		983		985		991		997		999		1002		1002		1003		1005		1004		993.9166666667

		1969		1005		1005		1005		1002		1001		1004		1008		1000		1000		1000		1000		1001		1002.5833333333

		1970		1003		994		990		988		981		970		971		968		968		960		954		953		975

		1971		954		950		948		951		955		950		956		953		956		957		962		965		954.75

		1972		969		972		979		979		984		986		985		985		988		994		1001		1008		985.8333333333

		1973		1007		1014		1016		1015		1012		1013		1008		1006		1004		1004		1009		1007		1009.5833333333

		1974		1006		998		994		989		985		982		975		970		960		934		912		878		965.25

		1975		842		825		820		836		853		857		864		880		894		910		913		918		867.6666666667

		1976		925		929		928		931		928		923		919		916		914		908		905		905		919.25

		1977		905		907		912		916		915		915		915		909		907		909		909		907		910.5

		1978		908		907		905		901		900		897		897		896		896		896		895		895		899.4166666667

		1979		898		895		893		888		886		888		884		881		874		878		879		879		885.25

		1980		878		875		877		871		856		833		819		835		830		833		833		832		847.6666666667

		1981		833		831		829		827		828		829		835		826		823		812		807		798		823.1666666667

		1982		785		783		765		773		759		741		739		733		731		731		727		727		749.5

		1983		724		726		729		732		735		740		743		748		750		756		757		757		741.4166666667

		1984		761		760		759		759		756		752		749		744		739		731		725		722		746.4166666667

		1985		720		712		706		709		702		699		696		696		696		697		697		698		702.3333333333

		1986		698		700		701		700		701		702		701		704		704		705		709		710		702.9166666667

		1987		713		715		717		719		721		724		729		729		732		733		735		736		725.25

		1988		734		735		734		732		733		730		727		722		725		723		724		724		728.5833333333

		1989		726		727		728		726		725		723		720		718		714		713		710		708		719.8333333333

		1990		707		703		700		699		694		693		691		689		687		679		679		674		691.25

		1991		671		665		666		665		668		668		671		670		672		673		673		674		669.6666666667

		1992		672		673		673		674		673		674		675		675		676		675		676		677		674.4166666667

		1993		677		677		676		678		678		676		675		673		675		673		672		672		675.1666666667

		1994		673		673		673		674		674		676		677		679		678		680		682		682		676.75

		1995		680		680		679		679		672		666		659		658		653		648		645		640		663.25

		1996		633		637		632		627		627		626		625		625		622		623		620		620		626.4166666667

		1997		620		619		621		618		616		616		615		613		614		613		612		612		615.75

		1998		609		609		607		606		605		601		594		592		593		589		584		580		597.4166666667

		1999		578		574		570		568		564		560		556		553		549		546		545		543		558.8333333333

		2000		538		540		539		536		534		531		530		528		523		518		514		510		528.4166666667

		2001		505		496		494		489		480		472		471		465		459		454		446		442		472.75

		2002		440		439		437(p)		435(p)

		p : preliminary

		Seasonally Adjusted

		Industry : Textile mill products

		SIC Code : 22

		Data Type : PRODUCTION WORKERS, THOUSANDS

		Year		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Ann

		1939		1077		1087		1089		1073		1076		1060		1091		1111		1119		1179		1189		1139		1107.5

		1940		1123		1113		1068		1049		1041		1014		1053		1071		1101		1133		1156		1161		1090.25

		1941		1171		1190		1213		1236		1265		1271		1294		1290		1284		1281		1268		1258		1251.75

		1942		1258		1257		1265		1281		1284		1273		1278		1265		1258		1256		1251		1254		1265

		1943		1256		1252		1256		1252		1239		1239		1237		1222		1204		1200		1192		1183		1227.6666666667

		1944		1166		1167		1156		1146		1141		1132		1133		1123		1116		1105		1100		1106		1132.5833333333

		1945		1105		1093		1086		1076		1075		1077		1075		1061		1059		1051		1044		1088		1074.1666666667

		1946		1109		1131		1154		1177		1192		1204		1214		1215		1224		1221		1222		1223		1190.5

		1947		1234		1233		1233		1232		1219		1193		1201		1194		1205		1220		1230		1245		1219.9166666667

		1948		1252		1259		1270		1280		1281		1278		1262		1260		1236		1214		1201		1186		1248.25

		1949		1156		1140		1107		1077		1072		1064		1062		1070		1097		1125		1135		1129		1102.8333333333

		1950		1127		1130		1138		1146		1144		1150		1164		1197		1212		1216		1208		1199		1169.25

		1951		1209		1217		1176		1185		1186		1173		1164		1118		1089		1082		1077		1081		1146.4166666667

		1952		1080		1067		1065		1060		1057		1043		1068		1075		1085		1089		1096		1094		1073.25

		1953		1089		1089		1094		1093		1095		1089		1087		1064		1051		1027		1004		986		1064

		1954		964		961		958		959		953		953		946		950		948		947		949		950		953.1666666667

		1955		955		961		964		969		956		956		956		963		959		962		968		972		961.75

		1956		976		972		965		962		957		946		926		930		925		928		926		922		944.5833333333

		1957		920		915		911		905		901		895		893		887		885		879		868		864		893.5833333333

		1958		848		840		828		823		816		821		824		831		834		838		843		844		832.5

		1959		847		849		854		858		860		864		865		864		864		861		853		852		857.5833333333

		1960		854		852		853		851		847		845		840		833		823		814		808		801		835.0833333333

		1961		797		795		793		798		802		806		807		807		809		812		815		818		804.9166666667

		1962		819		817		816		816		816		816		812		811		809		807		805		803		812.25

		1963		800		797		798		796		794		792		794		791		790		791		790		789		793.5

		1964		791		794		796		796		797		796		796		799		803		803		805		806		798.5

		1965		810		814		816		822		822		822		829		830		833		836		841		844		826.5833333333

		1966		849		852		855		858		861		863		863		866		862		861		859		859		859

		1967		858		849		848		845		843		845		843		848		852		857		856		860		850.3333333333

		1968		861		872		872		874		879		883		886		889		888		888		890		888		880.8333333333

		1969		887		888		887		886		883		886		889		881		881		881		881		879		884.0833333333

		1970		880		873		869		867		861		851		852		849		849		841		836		836		855.3333333333

		1971		836		833		831		833		837		834		839		836		839		840		844		847		837.4166666667

		1972		851		854		862		863		865		867		866		866		867		873		880		886		866.6666666667

		1973		885		891		893		892		889		888		885		882		880		881		885		883		886.1666666667

		1974		880		873		869		865		862		859		852		847		837		813		791		760		842.3333333333

		1975		726		710		706		721		738		742		749		765		779		794		797		801		752.3333333333

		1976		807		811		809		813		810		804		800		798		796		790		785		787		800.8333333333

		1977		787		790		795		799		797		796		797		791		789		790		791		790		792.6666666667

		1978		790		790		788		785		784		782		780		779		780		780		781		780		783.25

		1979		782		779		777		773		772		774		771		767		761		764		766		766		771

		1980		767		764		764		760		745		722		709		725		720		722		723		722		736.9166666667

		1981		724		721		719		717		717		719		723		715		712		701		696		687		712.5833333333

		1982		674		673		655		663		649		633		632		627		626		628		623		623		642.1666666667

		1983		621		623		626		630		633		638		641		646		648		654		655		656		639.25

		1984		660		659		658		658		654		651		647		643		639		631		626		623		645.75

		1985		622		613		608		611		606		604		600		602		601		603		603		603		606.3333333333

		1986		604		605		606		605		606		607		605		610		609		612		615		617		608.4166666667

		1987		618		621		623		624		626		629		633		633		636		636		638		638		629.5833333333

		1988		639		640		638		636		635		633		630		625		628		626		627		627		632

		1989		629		630		631		628		627		624		621		619		616		615		611		610		621.75

		1990		608		605		601		600		595		593		591		591		588		581		582		576		592.5833333333

		1991		575		569		570		569		572		573		575		575		576		578		577		577		573.8333333333

		1992		576		576		577		577		576		578		577		577		579		577		577		578		577.0833333333

		1993		578		577		575		577		577		575		574		572		573		572		572		571		574.4166666667

		1994		572		572		572		573		574		574		575		576		576		577		579		578		574.8333333333

		1995		576		576		574		574		568		563		556		555		552		548		544		540		560.5

		1996		530		537		534		530		530		529		527		528		526		528		525		525		529.0833333333

		1997		526		525		526		524		523		522		522		520		520		520		519		520		522.25

		1998		517		517		515		514		513		510		503		501		501		498		494		491		506.1666666667

		1999		489		485		482		479		475		473		470		466		463		461		459		457		471.5833333333

		2000		448		451		451		448		447		445		445		443		439		433		430		426		442.1666666667

		2001		421		415		413		409		401		395		396		391		385		381		374		368		395.75

		2002		363		365		364(p)		362(p)
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				All Employees		Production Workers

		1939		1194		1108

		1940		1176		1090

		1941		1336		1252

		1942		1342		1265

		1943		1295		1228

		1944		1197		1133
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		1953		1155		1064
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		1955		1050		962

		1956		1032		945

		1957		981		894

		1958		919		833

		1959		946		858

		1960		925		835

		1961		893		805

		1962		902		812

		1963		886		794

		1964		892		799

		1965		926		827

		1966		963		859

		1967		959		850

		1968		994		881

		1969		1003		884

		1970		975		855

		1971		955		837

		1972		986		867

		1973		1010		886

		1974		965		842

		1975		868		752

		1976		919		801

		1977		911		793

		1978		899		783

		1979		885		771

		1980		848		737

		1981		823		713

		1982		750		642

		1983		741		639

		1984		746		646

		1985		702		606

		1986		703		608

		1987		725		630

		1988		729		632

		1989		720		622

		1990		691		593

		1991		670		574

		1992		674		577

		1993		675		574

		1994		677		575

		1995		663		561

		1996		626		529

		1997		616		522

		1998		597		506

		1999		559		472

		2000		528		442

		2001		473		396
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