
 

BLS WORKING PAPERS 
 
 
U.S. Department of Labor 
U.S. Bureau of Labor Statistics 
Office of Productivity and Technology 
 
 
 
 
 
 
 
 

 
Productivity Measurement: Does Output Choice Matter? 

 
 

 

 

 

 

 

 

Lucy P. Eldridge and Susan G. Powers 
U.S. Bureau of Labor Statistics 

 

Working Paper 603 
July 21, 2023 
 

 

 

 
 
 

 



Produc�vity Measurement:  Does Output Choice Mater? 

Lucy P. Eldridge and Susan G. Powers 

July 21, 2023 

U.S. Bureau of Labor Sta�s�cs 

Office of Produc�vity and Technology 

All views expressed in this paper are those of the authors and do not necessarily reflect the 
views or policies of the U.S. Bureau of Labor Sta�s�cs.  

The authors would like to express their apprecia�on to Mat Russell, Corby Garner, Chris Sparks, 
and Jay Stewart of the Bureau of Labor Sta�s�cs Office of Produc�vity and Technology for 
helpful comments and sugges�ons. We are par�cularly grateful to Corby Garner and Ashwin 
Ravi of the Bureau of Labor Sta�s�cs Division of Major Sector Produc�vity for their assistance in 
producing the unique data set required for this project. 



Firms produce goods and services by combining inputs of labor, capital, energy, materials, and 

purchased services. How efficiently these inputs are converted into outputs is captured in 

measures of produc�vity. However, there are different ways to measure output, and each has 

advantages and disadvantages for evalua�ng produc�vity. The three output concepts that are 

commonly used are: value-added, sectoral output, and gross output. These output concepts 

vary by whether the goods and services counted are limited to those produced for final 

consump�on by consumers, or whether they include goods and services purchased by firms as 

inputs for further produc�on. The choice of which output concept to use depends on the 

ques�on of interest, as well as the availability and �meliness of data. 

In this paper, we discuss these alterna�ve concepts of output and show how they are related. 

We then discuss the implica�ons of using the different output concepts for measured 

produc�vity growth. To illustrate the differences, we construct and evaluate produc�vity 

measures based on alterna�ve output concepts for the US manufacturing sector and selected 

industries within manufacturing. Finally, we explore whether industry contributions are 

impacted when total factor productivity (TFP) is measured using three alternative output 

concepts. We use a U.S. Bureau of Labor Statistics (BLS) experimental production account for 

the U.S. manufacturing sector to investigate how output choice impacts analysis of industry 

contributions to manufacturing sector TFP.  

Defining Productivity and Output 

Produc�vity growth relates the growth in output to the growth in the inputs used in the 

produc�on process. Labor produc�vity (LP) growth compares the growth in output to the 

growth in labor input and captures gains in output that are not a result of addi�onal hours 

worked. Labor produc�vity growth can occur due to changes in capital investment, purchased 

materials and services, economies of scale, worker skills and technologies used in produc�on. 
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Labor produc�vity is o�en used to evaluate labors’ marginal product and is compared to trends 

in compensa�on.1 Labor produc�vity growth is commonly expressed as: 

(1) 𝐿𝐿𝐿𝐿 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ =  𝑂𝑂𝑂𝑂𝑔𝑔𝑂𝑂𝑂𝑂𝑔𝑔 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ − 𝐿𝐿𝐿𝐿𝐿𝐿𝑔𝑔𝑔𝑔 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ

Total factor produc�vity (TFP), also referred to as mul�factor produc�vity (MFP), compares 

output to a combina�on of mul�ple inputs used in produc�on. Inputs in produc�on can include 

capital (machinery and equipment, computers, structures, intellectual property products, 

inventories, and land), labor, energy, materials and purchased services. Because TFP measures 

the growth in output that is not a result of using addi�onal inputs, TFP is o�en considered an 

indicator of technological progress. TFP measures reflect the effects of technical change, 

increases in general knowledge (for example, new scien�fic findings), adop�on of beter 

management techniques, and improved organiza�onal structure.2 Total factor produc�vity is 

commonly expressed as the difference between the growth rate of output and the weighted 

aggregate of the growth rates of each input in the produc�on process: 

(2) 𝑇𝑇𝑇𝑇𝐿𝐿 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ =  𝑂𝑂𝑂𝑂𝑔𝑔𝑂𝑂𝑂𝑂𝑔𝑔 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ −�𝑠𝑠𝑖𝑖    𝐼𝐼𝐼𝐼𝑂𝑂𝑂𝑂𝑔𝑔 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ𝑖𝑖
𝑖𝑖

where 𝑠𝑠𝑖𝑖 is the cost share weight for each input i. This model was developed by Robert Solow in 

1957 and assumes constant returns to scale, implying that the value of output equals the total 

cost of all measured inputs and cost shares sum to one. 3   

Produc�vity es�mates can be computed using any one of three output concepts: gross output, 

sectoral output, or value-added output. The choice of which output concept affects which 

inputs are explicitly included in the calcula�on of TFP. Given the rela�onship among outputs, 

inputs, and produc�vity, it is clear that how we define output will facilitate the examina�on of 

different analy�cal ques�ons.  
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Output Definitions 

The broadest measure of output is gross output. Gross output is the total value of goods and 

services produced by all firms in an industry or sector, regardless of whether they are sold 

directly to consumers or sold to other firms to become an input for further produc�on. In this 

case, an output is counted when it is sold and then counted again in the value of the product it 

was used to produce. Thus, a measure of gross output for an economy will count the value of an 

output mul�ple �mes if that item is used in produc�on by other firms. It is important to be 

aware of this double coun�ng.   

By contrast, value-added output is a more narrowly defined concept of output that removes the 

value of all purchased intermediate inputs from the value of gross output. As such, value-added 

output reflects only the addi�onal value of transforming intermediate inputs into outputs. 

Value-added output for the aggregate economy equals the sum of value-added by each firm and 

can also be measured as the value of goods and services that are sold to final consumers.   

Sectoral output, which lies between gross output and value-added output, is equal to gross 

output less only those intermediate inputs produced within that industry or sector, i.e., 

intrasectoral transac�ons. Intermediate inputs used in produc�on that are purchased from 

outside the industry are not removed. Thus, sectoral output represents the value of output 

leaving the sector or industry.4 By excluding transac�ons within an industry or sector, sectoral 

output measures output as if the industry or sector were ver�cally integrated.5   

These three measures of output have a direct mathema�cal rela�onship, as illustrated in Figure 

1. Sectoral output equals value-added output plus the intermediate inputs of energy, materials,

and services purchased from outside the industry or sector. Gross output equals sectoral output

plus the remaining intermediate inputs purchased from within the industry or sector. Using

nominal data, gross output will be greater than sectoral output, which is greater than value-
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added output. However, the rela�onship between real trends of these three measures will 

depend on trends in intermediate inputs, as well as price change. 

 

Figure 1. Integrated Output Measures 

Labor and Capital Input is equal to: 
 
Value-Added Output 

plus 
Energy, Material and Service 

Inputs purchased from Outside 

is equal to:  
 
Sectoral Output 

plus 
Energy, Material and Service 

Inputs purchased from Within 

is equal to: 
 
Gross Output 

 

 

If we are measuring the total economy, the number of inputs coming from outside the economy 

declines and sectoral output and value-added output measures converge. The difference 

between value-added output and sectoral output at the economy level will depend mostly on 

the size of imported intermediate inputs. However, if we are measuring the output of a very 

detailed industry, we expect most of the inputs to be coming from outside of the industry.  

Thus, for detailed industries gross output and sectoral output will be closely aligned.  

 

Value-Added Output and Productivity 

 

Value-added output can be measured directly using data on consump�on and therefore is 

�melier than data that require informa�on on purchased inputs. With less demanding data 

requirements, the value-added output concept is the most common output measure employed 

for measuring produc�vity and can be produced at a higher frequency than produc�vity 

sta�s�cs based on other output concepts.6 Value-added labor produc�vity growth (LPVA) is 
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calculated as the percent change in the ra�o of value-added to hours worked and can be 

approximated as the growth in value-added output less the growth in hours worked: 

 

(3)                 LPVA  growth  =  Value-added Output growth – Hours Worked growth 

 

Value-added labor produc�vity more closely reflects an industry’s ability to translate labor hours 

into final income. Labor produc�vity - output per hour worked - constructed using value-added 

output is o�en used as an indicator of changes in the standard of living.7 However value-added 

output, by subtrac�ng out intermediate inputs, is sensi�ve to biases in intermediate input 

prices (both import prices and within-industry transac�on pricing). This simple and easy-to-

calculate produc�vity measure does not tell the whole story. To account for the importance of 

capital in produc�on, a value-added TFP growth measure (TFPVA) is calculated as  the percent 

change in the ra�o of value-added output to a weighted sum of labor and capital inputs and is 

approximated as the growth in value-added output less the share weighted sum of growth in 

labor and capital:8   

 

(4)                 TFPVA  growth  =  Value-added Output growth - (𝑠𝑠𝐾𝐾𝑉𝑉𝑉𝑉𝐾𝐾/𝐾𝐾̇   +  𝑠𝑠𝐿𝐿𝑉𝑉𝑉𝑉𝐿𝐿/𝐿𝐿 ̇ ) 

 

where K is capital input, L is labor input, and 𝑠𝑠𝐾𝐾𝑉𝑉𝑉𝑉 and 𝑠𝑠𝐿𝐿𝑉𝑉𝑉𝑉 are cost share weights for capital and 

labor; the dot nota�on on the inputs denotes growth. No�ce that energy, materials, and 

services are absent from this model because they are not a component of value-added output; 

all intermediate inputs of energy, materials and services have been removed from the measure 

of output. Given the assump�on of constant returns to scale, the value of output will equate to 

the summed costs of capital and labor and the cost shares will sum to one.     

 

Sectoral Output and Productivity 

 
Sectoral output equals gross output less intrasectoral transac�ons—that is, purchases of 

intermediate inputs that were produced by other firms in the industry or sector. Sectoral output 
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is a par�cularly useful output concept because it describes output in rela�on to capital, labor, 

and  intermediate inputs purchased from firms outside an industry, rather than only capital and 

labor inputs. In addi�on, by removing the value of intrasectoral transac�ons, sectoral output 

avoids double-coun�ng inputs purchased and used for produc�on within the same industry or 

sector.  Total factor (TFPSO) and labor produc�vity (LPSO) based on sectoral output are expressed 

as:   

 

(5)     TFPSO  growth = Sectoral Output growth –  

(𝑠𝑠𝐾𝐾𝑆𝑆𝑆𝑆𝐾𝐾/𝐾𝐾̇  + 𝑠𝑠𝐿𝐿𝑆𝑆𝑆𝑆𝐿𝐿/𝐿𝐿̇  + 𝑠𝑠𝐸𝐸𝑆𝑆𝑆𝑆𝐸𝐸/𝐸𝐸̇ ′ + 𝑠𝑠𝑀𝑀𝑆𝑆𝑆𝑆𝑀𝑀/𝑀𝑀̇ ′+  𝑠𝑠𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆/𝑆𝑆̇ ′) 

 

(6)     LPSO  growth  =  Sectoral Output growth  -  𝐻𝐻𝑔𝑔𝑂𝑂𝑔𝑔𝑠𝑠 𝑔𝑔𝑔𝑔𝑔𝑔𝑤𝑤𝑤𝑤𝑤𝑤 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ  

 

where 𝐸𝐸′, 𝑀𝑀′, and 𝑆𝑆′ are energy, materials and purchased services inputs, respec�vely, adjusted 

to remove intrasectoral transac�ons of energy, materials, and  purchased services inputs;  𝑠𝑠𝐾𝐾𝑆𝑆𝑆𝑆,  

𝑠𝑠𝐿𝐿𝑆𝑆𝑆𝑆,  𝑠𝑠𝐸𝐸𝑆𝑆𝑆𝑆,  𝑠𝑠𝑀𝑀𝑆𝑆𝑆𝑆, and 𝑠𝑠𝑆𝑆𝑆𝑆𝑆𝑆 are cost share weights for capital , labor and the adjusted intermediate 

inputs – energy, materials and purchased services; again, the dot nota�on on the inputs 

denotes growth. These cost share weights will sum to one and the weights on capital and labor 

in the sectoral output model of TFP will be smaller than those in the value-added model. 

 

For both value-added and sectoral output concepts, changes in labor produc�vity can be due to 

technological progress, increased capital intensity, greater economies of scale, improved 

management techniques, and changes in the skills of the labor force. The key difference 

between the two concepts is that sectoral output-based labor produc�vity includes the effects 

of subs�tu�ng other inputs (EMS) for labor, whereas value-added labor produc�vity does not.9 

Sectoral-output-based labor produc�vity will therefore grow with increased outsourcing of 

labor and purchases of intermediate inputs because the reduc�on of labor will not be off-set by 

a reduc�on in output. In the value-added model, outsourcing of labor has a smaller effect on 

labor produc�vity because the subs�tu�on of purchased services for labor reduces both output 

and labor input. 10 This, in part, explains why different output concepts are useful for answering 
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different ques�ons.11 Value-added labor produc�vity more closely reflects an industry’s or 

sector’s ability to translate labor hours into final income, while sectoral-output-based labor 

produc�vity measures the efficiency with which an industry transforms labor hours into 

output.12     

 

Gross Output and Productivity 

 

Total factor produc�vity measures using a gross output concept relate output growth to the 

growth in all inputs of produc�on including capital (K), labor (L), and all intermediate inputs of 

energy (E), materials (M), and purchased services (S). TFP measures based on gross output 

provide a way to observe shi�s among all inputs in produc�on, by presen�ng a complete 

accoun�ng of inputs used in produc�on regardless of where they are produced. Thus, including 

all intermediate inputs in the produc�on model provides a way to shed light on shi�s between 

primary inputs and purchased intermediate inputs – from within and outside the industry – that 

accompany efficiency gains. 13 Because gross output includes the purchase of output for further 

produc�on within an industry, both output and input values are increased by the same amount 

– the value of outputs purchased for use as inputs within the industry. This double coun�ng can 

obscure the rela�onship between output and inputs and the resul�ng measurement of 

produc�vity for the aggregate economy.14  Gross output is more appropriate when measuring 

industries that use negligible amounts of inputs from within the same industry. 

 

Total factor produc�vity (TFPGO) and labor produc�vity (LPGO) based on gross output are 

commonly expressed as: 

 

(7)  TFPGO  growth  =  Gross Output growth  - 

 (𝑠𝑠𝐾𝐾𝐺𝐺𝑆𝑆𝐾𝐾/𝐾𝐾̇   +  𝑠𝑠𝐿𝐿𝐺𝐺𝑆𝑆�̇�𝐿/𝐿𝐿  +  𝑠𝑠𝐸𝐸𝐺𝐺𝑆𝑆�̇�𝐸/𝐸𝐸  +  𝑠𝑠𝑀𝑀𝐺𝐺𝑆𝑆𝑀𝑀/𝑀𝑀̇   +  𝑠𝑠𝑆𝑆𝐺𝐺𝑆𝑆𝑆𝑆/𝑆𝑆̇ ) 

 

(8)        LPGO  growth  =  Gross Output growth   -  𝐻𝐻𝑔𝑔𝑂𝑂𝑔𝑔𝑠𝑠 𝑔𝑔𝑔𝑔𝑔𝑔𝑤𝑤𝑤𝑤𝑤𝑤 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ  
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where 𝑠𝑠𝐾𝐾𝐺𝐺𝑆𝑆,  𝑠𝑠𝐿𝐿𝐺𝐺𝑆𝑆,  𝑠𝑠𝐸𝐸𝐺𝐺𝑆𝑆,  𝑠𝑠𝑀𝑀𝐺𝐺𝑆𝑆, and 𝑠𝑠𝑆𝑆𝐺𝐺𝑆𝑆 are cost share weights for capital, labor, energy, materials 

and purchased services which sum to one; the dot nota�on on the inputs denotes growth.15 

Given the assump�on of constant returns to scale, the value of gross output will equate to the 

summed costs of all inputs - capital, labor, energy, materials and purchased services.   

 

Relationships Among Productivity Measures 

 

Because there are direct rela�onships among the three output measures, there are also direct 

rela�onships among the produc�vity measures constructed using these three output measures.  

These rela�onships are well known, but it is useful to provide a brief summary.16 

 

Total Factor Productivity Relationships 

 

From our output defini�ons above, we know that gross output is equal to value-added output 

plus intermediate inputs. It follows that the rela�onship between gross and value-added TFP 

measures is a func�on of the ra�o of intermediate inputs to gross output. This rela�onship can 

be described as follows:17  

 

 (9) TFPGO  growth    = (  𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑉𝑉𝐴𝐴𝐴𝐴𝑉𝑉𝐴𝐴 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

 )    x  TFPVA growth 

 

        = (1 −  𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝐺𝐺𝐼𝐼𝑉𝑉𝐴𝐴𝑖𝑖𝑉𝑉𝑂𝑂𝑉𝑉 𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝑂𝑂𝐺𝐺
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

) x TFPVA  growth 

 

Clearly, gross TFP will have a propor�onally smaller change than value-added TFP because 

nominal value-added output is less than nominal gross output. The difference between the TFP 

growth rates will increase as intermediate inputs increase (for example, due to an increase in 

outsourcing) rela�ve to gross output.18  
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Similarly, gross output TFP can also be defined rela�ve to sectoral output TFP. We know gross 

output is equal to sectoral output plus those intermediate inputs purchased from within the 

respec�ve industry or sector, i.e., intrasectoral transac�ons. Thus, the difference between the 

rate of growth of sectoral TFP and the rate of growth of gross output TFP depends on 

intrasectoral inputs rela�ve to gross output:19  

 

(10)     TFPGO  growth  =  (  𝑆𝑆𝑉𝑉𝑆𝑆𝑂𝑂𝐺𝐺𝐺𝐺𝑉𝑉𝑉𝑉  𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂 
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂 

 )    x  TFPSO growth 

 

      = (1 −  𝐼𝐼𝐼𝐼𝑂𝑂𝐺𝐺𝑉𝑉𝐺𝐺𝑉𝑉𝑆𝑆𝑂𝑂𝐺𝐺𝐺𝐺𝑉𝑉𝑉𝑉 𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝑂𝑂𝐺𝐺
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂 

) x TFPSO growth 

 

For narrowly defined industries with few intrasectoral transac�ons, sectoral TFP growth will be 

close to gross TFP growth. As we move from detailed to more aggregated industries or sectors, 

more inputs will be considered intrasectoral and the share of intrasectoral inputs to gross 

output will increase. As a result, gross output TFP growth will diverge propor�onately further 

from sectoral output TFP growth. For example, if firms within an industry become less ver�cally 

integrated over �me, they will rely on more inputs from outside their firm but from within their 

industry. Thus, purchases of intrasectoral inputs will increase and the difference between 

sectoral TFP and gross TFP will also increase.  

 

Finally, sectoral output can be expressed as value-added plus intermediate inputs purchased 

from outside the industry or sector. Thus, by combining equa�ons (9) and (10) and rearranging 

terms, the rela�onship between value-added TFP growth and sectoral TFP growth can be 

expressed as: 20 

 

(11) TFPSO  growth  =  ( 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑉𝑉𝐴𝐴𝐴𝐴𝑉𝑉𝐴𝐴 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂
𝑆𝑆𝑉𝑉𝑆𝑆𝑂𝑂𝐺𝐺𝐺𝐺𝑉𝑉𝑉𝑉 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

 ) x TFPVA growth  

 

                                       = (
(1− 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

𝐺𝐺𝐼𝐼𝐺𝐺𝐼𝐼𝐼𝐼 𝑂𝑂𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 )

 (1− 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐺𝐺𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝐺𝐺𝐼𝐼𝐺𝐺𝐼𝐼𝐼𝐼 𝑂𝑂𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 )

 ) x TFPVA growth 
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From (11), we see that measures of sectoral TFP growth will exhibit a propor�onally smaller 

change than value-added TFP growth. This rela�onship is a func�on of the rela�ve shares of 

intrasectoral transac�ons in gross output compared with the share of total intermediate inputs 

in gross output. As we move from detailed industries to more-aggregate levels of the economy, 

intrasectoral transac�ons increase while purchases of intermediate inputs coming from outside 

the sector fall. For the most aggregate economic sectors, value-added TFP growth approximates 

sectoral TFP growth.21   

 

Conversely, as the share of intermediate inputs from outside the sector grows, the difference 

between growth of value-added TFP and growth of sectoral TFP will also increase. When 

outsourcing increases, for instance, total intermediate inputs increase while intrasectoral 

transac�ons do not, and value-added TFP will grow faster than sectoral TFP. As a result, there is 

greater vola�lity in value-added TFP compared to sectoral TFP measures in response to changes 

in the degree of outsourcing and consump�on of intermediate inputs. 

 

In summary, the growth in the three related TFP series maintain a predictable ordering, such 

that, given the absolute value of each growth rate:  

 

                      | TFPGO  growth |  < | TFPSO growth |  <  | TFPVA growth | 

 

 

Labor productivity relationships 

 

As with TFP, the rela�onships among the three labor produc�vity measures are directly linked to 

the growth in intermediate inputs, as described by equa�ons 12, 13, and 14.   

 

(12)    LPVA  growth = LPGO growth – growth in all intermediate inputs 

 

(13)    LPSO  growth = LPGO growth − growth in intrasectoral inputs 
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(14)    LPVA  growth = LPSO growth – growth in intermediate inputs from outside the sector 

 

Unlike the TFP measures, however, the order of the three alterna�ve labor produc�vity 

measures is not predictable. This can be explained by reviewing the differences in the output 

measures used to es�mate each of these labor produc�vity measures. Value-added labor 

produc�vity compares growth in real value earned by capital and labor inputs to growth in labor 

input; sectoral labor produc�vity compares growth in real value earned by capital, labor, and 

intermediate inputs from outside the sector to growth in labor input; and gross labor 

produc�vity compares growth in capital, labor and intermediate inputs purchased both outside 

and within a sector to growth in labor input.  

 

The order of the three alterna�ve labor produc�vity measures, then, depends on the rela�ve 

growth rates of capital, labor, and intermediate inputs purchases from within and from outside 

a sector. A decline in capital and labor input growth that is offset by larger increases in 

intermediate input purchases, whether from within or outside a sector, will result in value-

added labor produc�vity growing more slowly than sectoral and gross labor produc�vity. And, 

regardless of capital and labor input growth, the rela�onship between sectoral and gross labor 

produc�vity will vary depending on the rela�ve growth rates of intermediate input purchased 

from within versus outside a sector. 

 

Figure 2 below summarizes the rela�onships among the various elements of the integrated 

produc�vity growth model. 

11
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BLS Output and Productivity Model Choice 

 

To es�mate measures of produc�vity, it is important to have measures of both output and 

inputs that are consistently defined and independently measured. The output measure used 

will depend on several factors, including data availability and analy�cal purpose. In addi�on, the 

output measure selected from the growth accoun�ng model’s integrated system of outputs and 

inputs must be appropriate both for the level of economic aggrega�on under examina�on and 

the analy�cal purpose of the applica�on. In this sec�on, we discuss some of the output 

characteris�cs BLS considers before selec�ng the most appropriate output concept for use in 

developing produc�vity measures for specific purposes.   

 

Aggregate Productivity Measures 

 

The BLS uses value-added output for its business sector produc�vity measures, including the 

quarterly labor produc�vity measure, which is a Principal Federal Economic Indicator (PFEI). 

Value-added output is appropriate for highly aggregated sectors because most inputs are 

purchased from within the sector.22 And because value-added output is measured using data on 

consump�on (final demand of goods and services), the data are �mely and easily obtained. U.S. 

value-added output data (GDP) are available from the U.S. Bureau of Economic Analysis (BEA) 

shortly a�er the reference quarter for use in construc�ng BLS quarterly labor produc�vity 

measures. Because of the less demanding data requirements, value-added is the most 

commonly used output concept and is par�cularly useful for making interna�onal comparisons. 

BLS also publishes es�mates of TFP growth for business sectors using value-added output.23 

With labor and total factor produc�vity measures based on the same measure of value-added 

output, it is possible to decompose the labor produc�vity measures into contribu�ons coming 

from capital intensity, labor composi�on and TFP.   

 

However, value-added produc�vity measures do not provide a way to explain shi�s between 

primary and imported inputs or other purchases from outside the business sector, as does the 
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sectoral model. Presen�ng the trends in offshoring, as well as purchases of inputs from the 

government and nonprofit sectors can provide useful informa�on about economic trends and 

would provide a bridge between the value-added and sectoral produc�vity series.24   

 

Industry Productivity Measures 

 

For industry level analysis, including the manufacturing sector and 3- and 4-digit NAICS 

manufacturing industries, the BLS uses sectoral output to es�mate labor produc�vity and TFP 

growth. 25 The sectoral output concept best represents the value of output leaving a par�cular 

industry. Compared to a value-added approach, sectoral output TFP provides a more complete 

picture of the sources of growth by showing the contribu�ons of energy, materials and 

purchased services inputs, in addi�on to capital and labor.26 In addi�on, as intermediate inputs 

become a more important part in the produc�on process, the produc�vity measures using the 

sectoral output will reflect the growth that results when intermediate inputs are subs�tuted for 

labor.27 Again, when both produc�vity measures use the same output concept, it is possible to 

relate labor and total factor produc�vity.28   

 

The BEA/BLS integrated industry produc�on account uses a gross output approach to measure 

industry produc�vity because it provides a complete accoun�ng of inputs used in produc�on 

regardless of where they are produced. Including all intermediate inputs in the produc�on 

model provides a way to shed light on shi�s between primary inputs and purchased 

intermediate inputs from outside and within the industry. 

 

Although gross and sectoral output measures both include intermediate inputs, sectoral output 

is less sensi�ve to shi�s in industry structure due to mergers and split offs than gross output. 

For example, suppose a single plant restructures into two plants such that all of the output of 

plant A is consumed by plant B. In this case, industry gross output (and inputs) increases by the 

output of plant A, whereas sectoral output for the industry (correctly) does not change. This is 

because any outputs produced for consump�on within a single plant are not reported to the 
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U.S. Census Bureau as outputs or inputs.29 However, a�er the restructuring into two separate 

plants, the output that is produced by one plant and consumed by the other is now explicitly 

reported as output in both plants, as well as repor�ng the input produced. Because labor 

produc�vity measures do not account for purchased materials and services as inputs, this 

double coun�ng is par�cularly problema�c. Therefore, it is not advised to measure labor 

produc�vity using gross output.   

 

Comparing Productivity Measures in U.S. Manufacturing  

 

BLS publishes labor and total factor produc�vity measures for industries and subsectors of the 

U.S. business sector.30 We illustrate the impact of using different output measures on related 

produc�vity measures by construc�ng value-added  and gross output measures for the 

manufacturing sector and nineteen roughly 3-digit NAICS manufacturing industries.31 The 

methodology used to construct these measures is consistent with the sectoral output 

methodology used for official BLS produc�vity measures. 32 

 

Data 

 

Table 1 illustrates the data sources used in construc�ng the various measures for the 

manufacturing sector and for the underlying manufacturing industries. BLS published measures 

of labor and total factor produc�vity for the manufacturing sector and manufacturing industries 

use the sectoral output model. In addi�on, the BLS measures exclude the output of households 

and nonprofit ins�tu�ons to remove known sources of bias; thus, our value-added and gross 

output models also remove these components.33 Output measures for all three models are 

based on value of shipments data from the Census Bureau, as well as data on inputs used in 

produc�on (BEA energy, materials, and services). Data on intangible outputs are obtained from 

BEA.  
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Note that all three approaches use the same es�mates of labor and capital services. The labor 

input for labor produc�vity measures is the hours worked by all persons produced by the BLS 

Produc�vity Program. By using hours worked as the labor input measure, labor produc�vity can 

be decomposed into its component sources of growth, including TFP, capital per unit of labor 

input or capital intensity, and the effect of labor composi�on.34 For our TFP es�mates, we use 

labor input measures defined as hours worked adjusted for differences in age, educa�on, and 

gender, and based on the same methodology as the BLS published indexes of labor input.35 

Capital input is measured as the flow of capital services from physical capital stock and 

intellectual property assets.36 The capital input measures we use to construct our 

manufacturing sector and industry TFP measures are consistent with BLS published data but 

have been adjusted to allow for consistency among the three output concept models.37  

 

For the TFP models, we use consistent measures of total intermediates and intrasectoral 

transac�ons in the gross output and sectoral output approaches; there are no intermediate 

inputs in the value-added model. Addi�onal informa�on on the data and methods used to 

construct the value-added and gross models is available in the Appendix.38     
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Table 1.  Data Sources by Type of Measure 
 

Industry Aggregate Value-Added Sectoral Output Gross Output 
 
 
 
 
Manufacturing Sector 

 

Total Factor Productivity 
 
Output – BLS estimate of 
value-added output for the 
manufacturing sector, 
constructed as a chained 
superlative index (Tornqvist) 
of three-digit NAICS industry 
value-added outputs.  
 
 
 
Capital and Labor – BLS 
 
 
 
 
Labor Productivity   
 
Value-added output estimate 
and BLS hours of all persons 

 

Total Factor Productivity 
 
Output –  BLS estimate of 
sectoral output for the 
manufacturing sector, 
constructed as a chained 
superlative index 
(Tornqvist) of three-digit 
NAICS industry outputs 
adjusted to remove 
manufacturing sector 
intrasectoral transactions. 
 
Capital and Labor – BLS 
 
Energy, Materials, and 
Services– BLS 
 
Labor Productivity   
 
Sectoral output estimate 
and BLS hours of all persons 

 

Total Factor Productivity 
 
Output –  BLS estimate of 
gross output for the 
manufacturing sector, 
constructed using a chained 
superlative index (Tornqvist) 
of three-digit NAICS industry 
gross outputs. 
 
 
 
 
Capital and Labor – BLS 
 
Energy, Materials, and 
Services – BLS 
 
Labor Productivity   
 
Gross output estimate and 
BLS hours of all persons 

 
 

 
 
 
 

NIPA Manufacturing 
Industries 

 
Total Factor Productivity 
 
Output – BLS estimates of 
value-added output for 
detailed manufacturing 
industries, constructed 
primarily using data from the 
economic censuses and 
annual surveys of the U.S. 
Census  Bureau and U.S. 
Bureau of Economic Analysis 
data on intermediate inputs. 1 
 
Capital and Labor – BLS 
 
 
 
 
Labor Productivity   
 
Value-added output estimate 
and BLS hours of all persons 

 
Total Factor Productivity 
 
Output - BLS estimates of 
sectoral output measures 
for detailed manufacturing 
industries, constructed 
primarily using data from 
the economic censuses and 
annual surveys of the U.S. 
Census Bureau. 1 
 
 
Capital and Labor – BLS 
 
Energy, Materials, and 
Services– BLS 
 
Labor Productivity   
 
Sectoral output estimate 
and BLS hours of all persons 
 

 
Total Factor Productivity 
 
Output – BLS estimates of 
gross output for detailed 
manufacturing industries, 
constructed primarily using 
data from the economic 
censuses and annual surveys 
of the U.S. Census Bureau.1 
 
 
 
Capital and Labor – BLS 
 
Energy, Materials, and 
Services – BLS 
 
Labor Productivity   
 
Gross output estimate and 
BLS hours of all persons 
 

 
1 Output in NAICS 323 is adjusted to remove the output value of households and nonprofit entities, for each type of output measure. 
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Empirical Results 

We es�mate the rela�onships between output, labor produc�vity, and total factor produc�vity 

for the manufacturing sector and 19 manufacturing industries using the three output measures.  

 

Manufacturing Sector: Output Measures 

 

Figure 3 illustrates the nominal output and input rela�onships for the manufacturing sector. 

 

Figure 3.  Output and Input Rela�onships in the Manufacturing Sector 
Billions of Current Dollars 

 
 
 

As shown in Figure 3, the current dollar data have a predictable rela�onship: value-added 

output is less than sectoral output and sectoral output is less than gross output. However, this is 

not necessarily the case for the growth rates of the three real output measures.39 Differences in 
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growth rates for the three measures depend on growth rates of intermediate inputs, as well as 

price change for output and intermediate inputs.   

 

Figure 4 presents trends in the three measures of real output for the manufacturing sector for 

the 1997 to 2021 period. From Figure 4, we see that real gross output for the manufacturing 

sector decreased at a 0.22 percent annual rate over the 2000-2021 period compared to a 1.20 

percent increase for value-added output, while remaining unchanged for sectoral output. In 

general, sectoral output and gross output behave similarly, while value-added output shows a 

very different trend. Although current dollar gross output is larger than sectoral output and 

value-added output, real gross output has been growing at the slowest rate over the 2000-2021 

period.    

 

Table 2  highlights the role that changes in intermediate inputs purchased within an industry 

versus from outside an industry may play in rela�ve growth trends of the alterna�ve output 

measures. Our data contain 2 complete business cycles, 2000-2007 and 2007-2019, and two of 

the U.S.’s most severe recessions, 2007-2009 and 2019-2020. The somewhat slower long-run 

growth of real gross output compared to real sectoral output in the manufacturing sector from 

2000-2021 reflects a decrease in real intermediate input purchases from within the 

manufacturing sector of 0.67 percent per year.40   
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Figure 4. Value-Added, Sectoral, and Gross Output Measures 
Manufacturing Sector, 1997-2021 
Index, 1997=100 
 

 
 
 
 
Table 2.  Growth in Output and Intermediate Inputs for the Manufacturing Sector, Selected 
Periods 
(Annual Percent Change) 
 

Time Period Real Value-
Added Output 

Real 
Sectoral 
Output 

Real Gross 
Output 

Real Intermediates 
Purchased Within 

the Industry 

Real Intermediates 
Purchased Outside 

the Industry 

2000-2021 1.20 0.00 -0.22 -0.67 -1.48 

2000-2007 2.60 1.18 0.69 -0.30 -0.33 

2007-2019 -0.06 -0.49 -0.52 -0.59 -1.30 

2019-2021* 4.00 -1.15 -1.54 -2.41 -6.43 

* Note that 2019-2021 is an incomplete business cycle. 
Source:  BLS Unpublished Manufacturing Production Account 
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From Figure 4, we also see real value-added output growing faster than sectoral output. This is 

due to a decline in the real value of intermediate inputs purchased from outside the sector, 

including purchases from service industries, the household and government sectors, or 

imported intermediates. Looking at the sub-period from 2000-2007, we see real imported and 

out-of-sector purchases of intermediate inputs were falling at an annual rate of 0.33.41 Thus 

from 2000-2007, real value-added output grew faster than sectoral output at a rate of 2.60 

compared to 1.18. In the more recent period from 2007-2019 this difference in growth rates 

narrowed, with real sectoral output declining at a rate of 0.49 and value-added decreasing at a 

rate of 0.06 percent. Real imported and out-of-sector purchases of intermediate inputs declined 

by 1.30 percent in this period.42 

 

Figure 4 also captures the impact of the Great Recession that began in the 4th quarter of 2007, 

lasted through the 2nd quarter of 2009, and resulted in a decline in all measures of 

manufacturing sector output. As shown in Table 3, real value-added output growth fell by 7.15 

percent per year from 2007 to 2009, while growth in real sectoral and gross outputs for the 

manufacturing sector fell 8.54 and 9.30 percent, respec�vely. The 2007-2009 decline in real 

sectoral output reflects the 7.15 percent drop in real value-added and a 10.19 percent drop in 

real intermediate inputs purchased outside the manufacturing sector. Gross output for the 

manufacturing sector fell by 9.30 percent over the 2007 to 2009 period, reflec�ng the drop in 

real value-added and a 10.59 percent decline in total real gross intermediate input purchases.  

 

During the more recent 2019-2020 recession coinciding with the Covid pandemic, we see a 

smaller 3.73 annual percent decline in value-added output. During this ini�al pandemic impact, 

sectoral and gross output experienced more rapid declines of 7.02 and 6.79, respec�vely. The 

decline in sectoral output reflects the fall in value-added output and an 11.49 percent drop in 

real intermediate input purchases outside of the manufacturing sector. Slower gross output in 

manufacturing reflects an 8.90 percent decrease in total real gross intermediate input purchases 

as well as the accompanying decline in value-added output. Moving forward from this ini�al 
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pandemic period, the path to recovery from this 2019-2020 pandemic shock is yet to be 

determined.  

 

Table 3.  Growth in Output and Intermediate Inputs for the Manufacturing Sector, 
Recessionary Periods 
(Annual Percent Change) 
 

Recession 
Period 

Real Value-Added 
Output 

Real Sectoral 
Output 

Real Gross 
Output 

Real Intermediates 
Purchased Within 

the Industry 

Real Intermediates 
Purchased Outside 

the Industry 

2007-2009 -7.15 -8.54 -9.30 -10.96 -10.19 

2019-2020 -3.73 -7.02 -6.79 -6.31 -11.49 

 
Source:  BLS Unpublished Manufacturing Production Account 
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Manufacturing Sector: Productivity 

 

We now compare growth in productivity using the three output measures for the 

Manufacturing Sector. In table 4, trends in labor productivity, output, and hours worked under 

each measurement framework are presented for the 2000-2021 period in the manufacturing 

sector.43   

 

Table 4. Labor Productivity and Component Trends for the Manufacturing Sector, by Output 
Measure, 2000-2021 
(Annual Percent Change) 
 

Measure Value-Added Sectoral Gross 

Labor Productivity 2.86 1.64 1.42 

Output 1.20 0.00 -0.22 

Hours Worked -1.61 -1.61 -1.61 

 
Source:  BLS Unpublished Manufacturing Production Account 

 
 
 
Because we use the same labor input measure - hours worked - for each of the three labor 

produc�vity measures, differences in labor produc�vity are driven solely by the differences in  

output growth. From 2000-2021, hours worked declined 1.61 percent per year, resul�ng in labor 

produc�vity growing faster than output over this period. As with the three output measures, we 

observe labor produc�vity growing the fastest for the value-added model and the slowest for 

the gross output model. Figure 5 compares trends in labor produc�vity based on the three 

output measures.  
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Figure 5. Labor Produc�vity by Output Measure 
Manufacturing Sector, 1997-2021 
Index, 1997=100 
 

 
 
 
 
From Table 5, we no�ce that labor produc�vity measured using value-added output grows at a 

faster 5.84 percent annual rate during the 2000-2007 period, decelera�ng to 2.04 percent 

growth during the 2007-2009 Great Recession, and recovering at a 0.31 rate over the 2009-2019 

expansionary period. By comparison, the sectoral labor produc�vity measure exhibits a slower 

4.37 percent rate over the 2000-2007 cycle, a more extreme decelera�on to 0.51 in the 2007-

2009 cycle, and a slower 0.09 rate of recovery from 2009-2019. Gross output labor produc�vity 

has the slowest growth prior to the Great Recession with a 3.87 percent rate, and declining 

growth during the Great Recession years of 0.32, followed by a slightly faster 0.23 rate of 

recovery post 2009 than found using the sectoral labor produc�vity measure. Labor produc�vity 

measured using gross output reflects varia�on in the value of both within and outside the 

sector purchases of intermediate inputs over the business cycle periods, whereas sectoral labor 
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produc�vity reflects only varia�on in outside of sector purchases of intermediate inputs. In the 

2019-2020 downturn triggered by the Covid pandemic, value-added labor produc�vity 

increased sharply at a 3.99 percent annual growth rate. This reflects a 3.73 percent decline in 

real value-added output growth and a 7.42 percent decline in hours worked. Sectoral and gross 

labor produc�vity increased slightly with 0.44 and 0.68 percent growth, reflec�ng decreases in 

sectoral and gross output growth of 7.02 and 6.79 percent as well as the 7.42 percent decline in 

hours worked.   

 
Table 5. Labor Produc�vity by Output Measure 
Manufacturing Sector, Selected Periods 
(Annual Percent Change) 
 

Time Period Value-Added Sectoral Gross 

2000-2021 2.86 1.64 1.42 

2000-2007 5.84 4.37 3.87 

          2000-2001 0.48 1.88 1.29 

          2001-2007 6.76 4.79 4.30 

2007-2019 0.60 0.16 0.13 

          2007-2009 2.04 0.51 -0.32 

          2009-2019 0.31 0.09 0.23 

 2019-2021* 6.41 1.14 0.74 

          2019-2020 3.99 0.44 0.68 

          2020-2021 8.89 1.84 0.79 

* Note that 2019-2021 is an incomplete business cycle. 
Source: BLS Unpublished Manufacturing Production Account 

 
 
 
 
For the total factor produc�vity (TFP) comparisons, the differences among the TFP growth rates 

is driven by both the different growth rates of the alterna�ve output measures and by 

differences in the change over �me in intermediate inputs of energy, materials, and services. In 
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the TFP model, trends in labor and capital are the same for all three models. Table 6 shows 

trends in TFP, real output, and inputs under each measurement framework, for the 2000-2021 

period in the manufacturing sector.  

 
Table 6.  Total Factor Produc�vity and Component Trends for the Manufacturing Sector by  
Output Measure, 2000-2021 
(Annual Percent Change) 
 

Measure Value-Added Sectoral Gross 

TFP 1.03 0.59 0.41 

Output 1.20 0.00 -0.22 

Combined Inputs1 0.17 -0.59 -0.62 

Capital 1.64 1.64 1.64 

Labor -1.01 -1.01 -1.01 

Energy, Materials  
and Purchased  

Services 
 not applicable -1.48 2 -1.09 3 

 
 

1 Note that labor input is a combination of hours worked and a labor composition adjustment reflecting the effect 
of shifts in the age, education, and gender composition of the work force on the efficiency of the hours worked. 
2 This trend reflects purchases of intermediate inputs from outside the manufacturing sector, including imported 
intermediates. Sectoral energy, materials, and services growth rates for 2000-2021 are -5.68, -1.33, and -1.06, 
respectively.  
3 Gross energy, materials, and services growth rates over the 2000-2021 period are -5.64, -0.92, and  -1.09.   
 
Source: BLS Unpublished Manufacturing Production Account 

 

 
 
 
Value-added TFP, comparing value-added output to capital and labor inputs only, has the fastest 

growth rate at a 1.03 percent annual rate over the 2000-2021 period. Sectoral TFP grows at a 

0.59 percent rate, resul�ng from a 0.00 percent growth in output and a 0.59 percent decline in 

combined inputs, with energy, materials and services purchased from outside the 

manufacturing sector declining at a 1.48 percent rate. Thus, the slower growth of sectoral 

output rela�ve to value-added output is primarily responsible for the difference in TFP growth. 

These outside-the-sector intermediate inputs include purchases from all other sectors, including 

agriculture; mining, oil and gas; u�li�es; construc�on; trade; transporta�on and warehousing; 
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finance; and service sector industries, as well as imported intermediates and purchases from 

the household and government sectors.  

 

Growth in the gross output based TFP measure over the 2000-2021 period, at 0.41 percent per 

year, is slower than the 0.59 percent rate measured using sectoral output. This reflects the 

combina�on of slower growth in gross output accompanied by a similarly decreasing growth 

rate of combined capital, labor, and intermediate inputs used to calculate gross TFP. Total 

energy, materials and services purchased by the manufacturing sector decline at a slightly 

slower 1.09 percent rate than those intermediates purchased solely from outside the sector. 

This difference in energy, materials, and services growth was driven by the material inputs 

produced and consumed within the manufacturing sector that are included in the gross output 

model and excluded from the sectoral output model. Note that the nominal value of 

intrasectoral intermediate inputs declined slightly from 53 percent of total intermediates in 

2000 to 51 percent in 2021.   

 

Figure 6 compares trends in indexes of TFP based on the three output measures, using a 1997 

base year. From this figure, the decline in TFP during business cycle periods is par�cularly 

evident. As seen in Table 7, value-added TFP declines more steeply than sectoral and gross TFP 

during both the 2007-2009 Great Recession and the recent pandemic downturn beginning in 

2019. The faster slowdown in value-added TFP from 2019-2020 reflects a steep decline in real 

value-added output growth of 3.73 percent accompanied by a lesser decline in combined 

capital and labor input growth of 2.15 percent. By comparison, larger decreases in real sectoral 

and gross output growth of 7.02 and 6.79 percent are offset by decreases in combined capital, 

labor, and intermediate input growth of 6.18 and 6.27 percent, respec�vely, in this 2019-2020 

period. The larger 6.27 percent decline in combined capital, labor, and gross intermediate inputs 

reflects the inclusion of within sector intermediate input purchases that fell by 6.31 percent 

compared to a decline of 11.49 percent in outside the sector intermediate inputs, for 2019-

2020. 
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Table 7. Total Factor Produc�vity by Output Measure 
Manufacturing Sector, Selected Periods 
(Annual Percent Change) 
 

Time Period Value-Added Sectoral Gross 

2000-2021 1.03 0.59 0.41 

2000-2007  3.43 1.75 1.21 

          2000-2001 -3.36 -1.58 -1.03 

          2001-2007 4.01 2.05 1.41 

2007-2019 -0.84 -0.27 -0.20 

          2007-2009 -4.19 -1.91 -1.31 

          2009-2019 -0.15 0.07 0.02 

2019-2021* 0.55 1.70 1.30 

          2019-2020 -1.62 -0.89 -0.56 

          2020-2021 10.15 4.35 3.19 

* Note that 2019-2021 is an incomplete business cycle. 
Source: BLS Unpublished Manufacturing Production Account 

 
 
 
 
Looking at the annual trends, we no�ce that movements in gross output TFP and sectoral 

output TFP are similar, as is also found in their measures of output. Recall that the difference 

between sectoral output and gross output is the intermediate inputs consumed from within the 

industry.  
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Figure 6. Total Factor Produc�vity by Output Measure 
Manufacturing Sector, 1997-2021 
Index, 1997=100 
 

 
 
 
 
Figure 7 below presents the trends in total, within-industry, and outside the industry real 

intermediate inputs for the manufacturing sector, from 1997-2021. Focusing first on within-

industry intermediate inputs, we see that intrasectoral intermediate inputs exhibit cyclical 

movements that are similar to those found in the output measures. Use of intrasectoral 

intermediate inputs in manufacturing dips during the 2000-2002 period, followed by a large 

decline during the Great Recession years, 2007-2009, a shallow decline from 2015-2017, and a 

steep downturn beginning in 2018. However, growth rates for real intermediate inputs 

purchased outside the manufacturing sector exhibit some addi�onal year to year varia�on 

compared to within-industry intermediate inputs. In general, the trends in growth rate 

movements of outside the sector and within sector intermediates are similar.  
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Total intermediates, reflec�ng intermediate inputs purchased from within and outside the 

sector, has somewhat dampened growth rate movements compared to both within and outside 

the sector intermediate inputs. The gross TFP model reflects the growth rate movements of 

total intermediate inputs, i.e., intermediate inputs purchased within the manufacturing sector 

as well as intermediates purchased outside the sector. Because of this similar patern of 

movements in within and outside the industry intermediate input use, trends in sectoral and 

gross TFP are also similar.  

 

Figure 7. Real Intermediate Inputs:  Total, Within-Sector, and Outside-the-Sector 
Manufacturing Sector, 1997-2021 
(Annual Percent Change) 
 

 
 
 
 

Manufacturing Industries: Output 

 

We now turn to the 19 manufacturing industries and explore varia�ons in output, primary 

inputs (capital and labor), and use of intermediate inputs by industry. Table 8 presents the 2021 

shares of intermediate inputs rela�ve to gross output, as well as intermediate inputs from 
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within (intrasectoral transac�ons) and from outside each industry. We see that in 2021 total 

intermediate input as a share of gross output varies greatly across industries. A low share 

indicates that produc�on in an industry is more labor or capital intensive, such as in the 

Computer and Electronic Products industry where intermediate inputs were only 17 percent of 

gross output. Generally, manufacturing industries consumed intermediate inputs that were 

valued at over 50 percent of the value of gross output. Petroleum and Coal Products had the 

highest share of intermediate inputs at 79 percent. Other industries that used large quan��es 

of intermediate inputs include Motor Vehicles, Bodies and Trailers, and Parts, Food and 

Beverage and Tobacco Products; Primary Metals, and Paper Products. 

 

Table 8. Total, Within-Industry, and Outside-Industry Intermediate Input Purchases rela�ve to 
Gross Output, by Manufacturing Industry, 2000-2021 
 

 
 
 

Although the majority of these inputs are purchased from outside their own industry, thirteen 

of the nineteen manufacturing industries use at least 10 percent of intermediate inputs 
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produced by other firms within their industry. The Paper Products, Food and Beverage and 

Tobacco Products, and Motor Vehicles industries use the largest shares of within-industry 

intermediate inputs (intrasectoral transac�ons) while the Prin�ng and Related Support Ac�vi�es 

industry uses the fewest. The rela�onship between the share of intermediate inputs in output 

and the share of intrasectoral transac�ons in output depends on the level of ver�cal integra�on 

within an industry. By construc�on, the closer the intrasectoral transac�ons share of gross 

output is to zero, then the closer the sectoral output measure will be to gross output. 

 

Table 8 also illustrates how these shares have been changing over �me. No�ce that the total 

intermediate inputs share of gross output in the Computer and Electronic Products industry in 

2021 has decreased substan�ally over the 2000 to 2021 period, declining at an annual rate of  

5.76 percent per year. This industry experienced the largest decline in the share of intermediate 

purchases in the manufacturing sector. Intrasectoral inputs share of gross output in the 

Computer and Electronics Products industry has been declining on average 3.83 percent per 

year from 2000-2021, while the share of inputs from outside the industry has been declining 

6.74 percent per year. By comparison, in the Motor Vehicles industry, total intermediate inputs 

have been growing the fastest at 0.43 percent per year. Intermediate inputs consumed from 

outside the industry have been increasing by 0.81 percent per year, while the share of 

intermediate inputs consumed from within the industry has decreased by 0.69 percent annually. 

The Petroleum and Coal Products industry experienced the largest average annual increase in 

within-industry intermediate inputs of 2.11 percent, while inputs from outside the industry 

were declining. In the Plas�cs and Rubber Products industry we observe intermediate inputs 

from within the industry growing by an average of 1.32 percent per year over the 2000-2021 

period, while inputs from outside the industry are declining at a 0.03 percent rate.   

 

  

32



Manufacturing Industries: Productivity 

 

Figure 8 presents labor and total factor produc�vity growth rates over the 2000-2021 period for 

the 19 manufacturing industries using value-added, sectoral, and gross output measures.44 

Because all three approaches use the same measure of hours worked growth, the differences in 

labor produc�vity growth mimic the differences in output growth across the three concepts.  

 

As noted earlier, labor produc�vity based on gross output is complicated by double coun�ng 

output but only coun�ng the hours worked once, causing these measures to be upward biased 

and as a result, must be interpreted with cau�on. Fortunately, intrasectoral intermediate inputs 

are rela�vely small in manufacturing, limi�ng the extent of double coun�ng in gross output. For 

this reason, Figure 8 reveals rather similar growth in labor produc�vity based on gross and 

sectoral outputs in each of the nineteen manufacturing industries.  

 

We note that in most industries value-added TFP and labor produc�vity are growing faster than 

sectoral and gross output produc�vity measures. Recall from equa�on (5) that outsourcing will 

result in a faster increase in TFP measured using a value-added approach rela�ve to TFP 

measured using sectoral or gross output. Sectoral and gross output TFP will be impacted by 

both the decrease in labor input and the increase in intermediate inputs, resul�ng in less 

vola�le TFP measures than under a value-added approach. Finally, Figure 8 shows the rela�ve 

difference in TFP and LP growth over 2000-2021 by output measure, for each industry.   
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Figure 8. Produc�vity by Output Measure, 2000-2021 
Manufacturing Industries 
(Annual Percent Change) 
 

 
 
 
 
 
Table 9 presents manufacturing industry TFP growth rates by output measure for the 2000-

2007, 2007-2019, and 2019-2021 business cycles. At the industry level, sectoral and gross TFP 

measures tend to be similar because they differ only by the intermediate inputs produced and 

consumed within the industry. TFP based on the value-added model removes all intermediate 

inputs from the model, and as a result, value-added TFP may differ widely from sectoral and 

gross TFP. For the Manufacturing Sector, all three models show posi�ve growth in TFP for the 

2000-2007 and 2019-2021 business cycles followed by nega�ve TFP growth in 2007-2009.  

However, this patern is not present for all industries. For example, the Petroleum industry has 

slower or nega�ve TFP growth in the 2000-2007 and 2019-2021 business cycles than in the 

2007-2019 period. 
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Table 9. Total Factor Productivity Growth by Output Measure, Selected Business Cycles 
Annual Percent Change 
 

 
 
 
 

Manufacturing Industries: Examples 

 

The figures below illustrate the output and input rela�onships from 1997 to 2021 for three 

selected industries. Computer and Electronic Products (NAICS 334) experienced a decline in 

both within-industry and out-of-industry intermediate input purchases, while Motor Vehicles, 

Bodies and Trailers, and Parts (NAICS 3361-3363) experienced substan�ally faster growth in out-

of-industry intermediate input purchases than in within-industry intermediates; and Plas�cs and 

Rubber Products (NAICS 326) experienced faster growth in within-industry intermediate input 

purchases compared to outside-the industry intermediates.   

 

2000-2007 2007-2019 2019-2021* 2000-2007 2007-2019 2019-2021* 2000-2007 2007-2019 2019-2021*

31-33 Manufacturing Sector 3.43 -0.84 4.10 1.75 -0.27 1.70 1.21 -0.20 1.30

321 Wood products 2.51 -0.10 5.93 0.89 0.07 1.11 0.74 0.05 1.00

327 Nonmetall ic mineral products 0.04 0.44 3.87 0.13 0.25 1.83 0.08 0.22 1.67

331 Primary metals 1.33 1.83 -2.53 0.63 0.53 -3.06 0.49 0.45 -2.48

332 Fabricated metal products 1.44 -1.79 5.04 0.66 -0.67 1.80 0.57 -0.62 1.59

333 Machinery 3.78 -1.21 3.11 1.60 -0.44 1.82 1.42 -0.39 1.57

334 Computer and electronic products 12.14 3.49 2.46 6.50 2.41 2.30 5.81 2.24 2.16

335 Electrical equipment, appliances, and components 4.46 -0.27 2.67 1.71 -0.12 1.40 1.64 -0.10 1.20

3361-3363 Motor vehicles, bodies and trailers, and parts 5.91 -7.88 -6.52 1.92 -0.34 -0.03 1.54 -0.29 -0.06

3364-3369 Other transportation equipment 2.36 -1.44 -5.05 1.31 -0.50 -2.48 1.17 -0.47 -2.19

337 Furniture and related products -0.03 -0.06 -3.92 -0.10 0.03 -1.00 0.01 -0.04 -1.09

339 Miscellaneous manufacturing 3.37 0.44 0.82 1.59 0.13 1.12 1.46 0.24 0.79

311-312 Food and beverage and tobacco products 2.49 -2.08 12.58 0.71 -0.48 3.23 0.60 -0.45 2.71

313-314 Textile mills and textile product mills 2.16 -0.35 0.34 0.56 -0.14 0.62 0.61 -0.14 0.48

315-316 Apparel and leather and all ied products 3.03 -0.71 -22.54 -1.24 0.68 -7.71 0.44 0.06 -8.06

322 Paper products 2.25 0.13 7.21 0.87 0.04 2.38 0.72 0.04 1.87

323 Printing and related support activities 6.09 1.06 0.84 2.66 0.53 0.10 2.57 0.52 0.05

324 Petroleum and coal products 0.64 1.38 0.94 -0.08 0.18 -0.12 0.00 0.19 -0.15

325 Chemical products 1.92 -4.43 9.02 0.87 -1.85 3.64 0.76 -1.62 3.30

326 Plastics and rubber products 2.12 -0.49 18.76 0.61 -0.06 3.88 0.63 -0.07 3.58

TFP - Value-Added Output

* Note that 2019-2021 is an incomplete business cycle.
Source:  BLS Unpublished Manufacturing Production Account

TFP - Sectoral Output TFP - Gross Output 
NAICS Industry
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Figure 9 presents nominal output in the Computer and Electronic Products industry using the 

three output concepts. In this industry, nominal capital and labor inputs are increasing while 

nominal values of both within-industry and outside-of-industry intermediate inputs are declining 

over time. These capital, labor, and intermediate input growth paterns over �me are reflected 

in our three output measures. From our nominal data, we see that nominal value-added output 

(value of capital plus labor) increased at an annual rate of 1.6 percent, while nominal sectoral 

and gross output both declined at 1.2 and 1.7 percent respec�vely from 2000 to 2021. The 

current dollar value of intermediate inputs purchased outside the sector declined steadily at a 

rate of 5.6 percent from 2000 to 2007 and then rather drama�cally at an 11.5 percent rate from 

2007 to 2019 before returning to a posi�ve 1.8 percent rate from 2019 to 2021. Nominal 

purchases of intermediate inputs from within the industry (intrasectoral transac�ons) also 

declined from 2000 to 2007 at a 6.7 percent rate. From 2007-2019, within-industry intermediate 

input purchases declined at a slower 6.1 percent rate before growing at 3.0 percent from 2019-

2021. 
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Figure 10 displays the related real value-added, sectoral, and gross output measures for 

Computer and Electronic Products. Real gross output for the Computer and Electronic Products 

industry increased at a 0.3 percent rate over the 2000-2021 period, compared with a 5.4 

percent increase for real value-added output and a 0.8 percent increase for real sectoral output 

in this industry. This slower growth in real gross output compared to real sectoral output 

reflects both a 3.6 percent decline in real intermediate input purchases from within this industry 

and a much larger 8.2 percent decline in growth of real intermediate input purchases outside 

the Computer and Electronic Products industry. The current value of within-industry 

intermediates fell at a rate of 5.5 percent annually, while the price of within-industry 

intermediate inputs declined at a slower 2.0 percent rate. The faster growth in real value-added 

output compared to sectoral output can be explained in the same way, by examining growth in 

intermediate inputs. Recall that sectoral output differs from value-added output by the amount 

of intermediate inputs purchased from outside the industry.  

 

During the 2000-2021 period, real imported and out-of-industry purchases of intermediate 

inputs declined at a rate of 8.2 percent. This reflects an 8.3 percent decline in the nominal value 

of intermediate inputs from outside this industry and a 0.2 percent decline in the prices of 

these inputs. Because real intermediate input purchases from outside the industry fell 

significantly from 2000-2021, the growth rate of real sectoral output is less than that of value-

added output. From 2000-2007, real sectoral output was outpaced by nearly four times faster 

real value-added output growth; real value-added output grew at a 9.8 rate, compared to 2.6 

for real sectoral output during this period. Again, this can be explained by examining industry 

purchases of intermediate inputs by source. Real imported and outside the industry purchases 

of intermediate inputs declined at a 5.0 percent annual rate. This decline reflects nominal 

outside-the industry intermediates declining at a 5.6 percent rate while their prices declined at 

a 0.6 rate. From 2007-2019, real value-added output growth declined to 3.5, while real sectoral 

output growth also fell to 0.5. In this case, real imported and out-of-sector purchases of 

intermediate inputs declined at an annual rate of 10.9, with nominal out-of-sector intermediate 

input growth falling at an 11.5 percent rate and prices falling at a rate of 0.6 over the 2007-
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2019 period. The 2019-2021 period, encompassing the Covid pandemic and related massive 

federal economic support for industry production, saw slow but positive real output growth of 

2.2, 1.9, and 1.9 for value-added, sectoral, and gross output measures, respectively. Nominal 

purchases of intermediate inputs similarly grew positively, at a 3.0 percent rate for within-

industry intermediate inputs and a slower 1.8 percent rate for intermediates purchased outside 

the Computer industry. Within-industry intermediate input prices increased at a 1.0 percent 

rate, resulting in positive real within-industry intermediate input growth of 2.0, while outside-

the-industry intermediates experienced a larger 3.9 percent rate of price increase resulting in  

real outside the industry intermediate inputs declining at a 2.0 percent rate. This larger increase 

in price for intermediate inputs acquired outside the Computer industry reflects the effects of 

global production and shipping difficulties occurring during the initial pandemic years. 

 

Figure 11 displays the different trends in total factor productivity measures in the Computer 

and Electronics industry, derived using the alternative output measures, for the 1997-2021 

period. TFP based on value-added output has a higher positive trend of 6.2 percent in the 2000-

2021 period, compared to the slower TFP growth rates of 3.7 and 3.4 percent when measured 

using the sectoral and gross output models, respectively. Real value-added output increases at 

a 5.4 percent rate and is offset by declining combined capital and labor input growth of 0.7 

percent in this period. This compares to the sectoral and gross TFP measures where real output 

growth of 0.8 and 0.3 percent is offset by a drop in combined capital, labor, and intermediate 

input growth of 2.9 and 3.0 percent, respectively. In the gross model, total input growth is 

slower than in the sectoral model, reflecting the inclusion of intermediate inputs purchased 

within the industry that fell at a 3.6 percent rate. 

 

In our second industry example, Motor Vehicles, Bodies and Trailers, and Parts, we see that the 

patern of use of capital, labor, and intermediate inputs in the Motor Vehicles industry over �me 

differs markedly from the use of these inputs in the Computer and Electronic Products industry. 

In the Motor Vehicles industry, purchases of intermediate inputs from outside the industry 

increased in nominal value by 2.2 percent during the 2000-2021 period. Figures 12 and 13 
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portray the rela�onships between within and outside the industry intermediate input growth 

and output measures for the Motor Vehicle industry. The share of current dollar intermediate 

inputs purchased outside the industry, rela�ve to current dollar gross output, increased steadily 

in the Motor Vehicles industry, from 51 percent of gross output in 2000 to 61 percent by 2021. 

By comparison, in Computer and Electronic Products, the share of intermediate inputs 

purchased from outside the industry rela�ve to gross output declined substan�ally from 43 

percent in 2000 to 10 percent by 2021. Changes in nominal purchases of intermediate inputs 

from within the industry (intrasectoral transac�ons) were more similar between the two 

industries. Within-industry intermediate input purchases comprised 20 percent of gross output 

for the Motor Vehicle industry in 2000, falling to a low of 15 percent in 2009 before increasing 

again to 17 percent, and in the Computer industry, intermediate inputs purchased within the 

industry ini�ally comprised 16 percent of current dollar industry gross output and fell to 7 

percent of gross output by 2021. Nominal value-added output (value of capital plus labor) in 

Motor Vehicles is a much smaller share of nominal gross output than in Computer and 

Electronic Products. In the Motor Vehicles industry, nominal value-added as a share of nominal 

gross output is 28 percent in 2000, reaching a high of 29 percent in 2003. Following the Great 

Recession of 2007-2009, this share dropped to a low of 14 percent in 2009, before recovering to 

22 percent in 2021. By comparison, value-added as a share of gross output in the Computer 

industry climbed rela�vely steadily from 41 percent to 83 percent by 2021.  
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Figure 13 displays real value-added, sectoral, and gross output measures for the Motor Vehicle 

industry from 1997 to 2021. While real gross output for Motor Vehicles increased at a 0.5 

percent annual rate from 2000-2021, value-added output decreased at a rate of 3.9 and 

sectoral output grew at a 0.7 percent rate. The faster growth in gross and sectoral output 

growth rates than in value-added output during this period reflects the positive growth rate for 

real intermediate inputs purchased from outside the Motor Vehicles industry. We see that real 

intermediate inputs purchased within the industry declined at a 0.2 percent rate, as a result of 

a 0.7 percent growth in current dollar within-industry intermediate inputs and a larger 0.9 

percent price increase during this period. At the same time, purchases of real intermediate 

inputs outside the industry grew at a 0.5 percent rate. This 0.5 percent rate reflects a 2.2 

percent increase in the current value of outside the industry intermediate inputs and a 1.7 

percent increase in outside the industry intermediate input prices. Looking at output measures 

and sources of intermediate inputs in business cycle subperiods, however, reveals a different 

pattern. From 2000-2007, purchases of real intermediates from within and outside the industry 

declined, resulting in value-added output growth exceeding both gross and sectoral output 

growth. Real imported and outside of the industry purchases of intermediate inputs fell at a 

rate of 0.1, while nominal intermediates increased at a rate of 2.5 and their prices grew at a 

rate of 2.6 percent. Real sectoral output growth of 1.2 percent exceeded real gross output 
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growth of 0.9. This reflects a 0.4 percent decline in nominal purchases of within-industry 

intermediates and a slight decline of 0.01 percent in growth of within-industry intermediate 

prices. In the more recent 2007-2019 period, including both the Great Recession years and the 

recovery years following this recession, purchases of within and outside the sector intermediate 

inputs again showed positive growth as a result of strong growth in nominal intermediate input 

purchases and somewhat slower growth in prices. Both sectoral and gross output measures 

grew faster than value-added output as a result. Nominal purchases of intermediate inputs 

from outside the industry increased at a 2.6 percent rate while prices of these inputs increased 

at a 0.9 percent rate. The nominal value of intermediate inputs purchased from within the 

industry grew at a 2.4 percent rate and within-industry intermediate input prices increased at a 

slower 1.2 percent pace. During the 2019-2021 period, real value-added output declined by 7.7 

percent. Nominal purchases of both within and outside the industry intermediate inputs 

declined by 5.8 and 1.2 percent respectively. Within-industry intermediate input prices 

experienced a 2.0 percent growth rate while outside the industry intermediate input prices 

increased at a rapid rate of 3.4. As a result, real within and outside the industry intermediate 

input growth similarly declined by 7.7 and 4.4 percent per year. 

 

Figure 14 displays total factor productivity trends for the Motor Vehicle industry over the 1997-

2021 period. TFP based on value-added output grew at a steady annual 5.9 percent trend from 

2000 until the beginning of the Great Recession in 2007, when it plummeted as real value-

added output in the industry declined sharply, reaching a low point in 2009 before beginning to 

recover at 8.6 percent per year from 2009 to 2021. This dramatic decline in TFP based on value-

added output during the 2007-2009 recession reflects the movements of capital and labor 

inputs only, with capital input declining at a 2.3 percent rate and labor growth falling at an 

historic 18.6 percent rate in this period. With a 3.4 percent declining rate for the 2000-2021 

period, TFP based on value-added output has a slower trend growth rate than either the 

sectoral or gross output based TFP measures from 2007 to 2019. Over the entire 2000-2021 

period, real value-added output decreases at a 3.9 percent rate and is offset by declining 

combined capital and labor input growth of 0.5 percent. This compares to growth in sectoral 
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and gross TFP measures of 0.4 and 0.3 percent, respectively. Real sectoral output growth of 0.7 

percent is offset by combined capital, labor, and intermediate input growth at a 0.2 percent 

rate while real gross output growth of 0.5 percent is similarly offset by increasing combined 

input growth of 0.2 percent.  

 

Our final industry example is Plas�cs and Rubber Products. In this industry, we see that 

purchases of intermediate inputs produced within the industry have increased substantially over 

�me rela�ve to purchases of intermediates from outside the industry. As shown in Figure 15 

below, nominal value-added output is a rela�vely stable share of current dollar gross output 

from 1997-2021. Nominal value-added output increased at an average annual rate of 1.9 

percent from 2000-2021, while nominal sectoral and gross output both increased by 2.1 and 2.2 

percent, respec�vely. The current dollar value of intermediate inputs purchased outside this 

industry grew at a 2.1 percent rate while the value of intermediate inputs purchased from 

within this industry increased at a 3.5 percent rate. 
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Figure 16 presents real value-added, sectoral, and gross output measures for the Plas�cs and 

Rubber Products industry. Over the 2000-2021 period, real value-added output increased by 1.8 

percent per year, while real sectoral and gross output declined by 0.6 and 0.5 percent, 

respec�vely. Because gross output includes the value of intermediate inputs purchased within 

the industry, real gross output reflects the addi�onal growth of real intrasectoral transac�ons. 

Real within-industry intermediate inputs increased at a 0.9 percent rate, reflec�ng growth of 3.5 

percent points in nominal within-industry intermediate input purchases and a slower 2.6 

percent increase in within-industry intermediate input prices. Real value-added output grew 

faster than real sectoral output in this period, due to a 1.5 percent decline in purchases of 

intermediate inputs from outside the Plas�cs and Rubber Products industry. While nominal 

purchases of intermediate inputs purchased outside this industry increased by 2.1 percent, 

prices of out-of-industry intermediate inputs increased faster, by 3.7 percent.  

 

Looking at changes within business cycle periods, we see that real sectoral output declined at a  

0.6 rate while real value-added output grew by 0.8 percent from 2000-2007. Real imported and 

out-of-industry purchases of intermediate inputs declined by 1.1 percent, while nominal 

intermediates increased at a 3.5 percent rate and prices for out-of-industry intermediates 

increased by 4.6 percent. Real gross output declined from 2000-2007 by a rela�vely smaller 0.3 

percent, reflec�ng growth in within-industry real intermediate inputs of 3.0 percent. This 

growth in within-industry real intermediate inputs resulted from a 5.8 percent increase in 

nominal purchases of intermediate inputs accompanied by a 2.8 percent increase in the prices 

of these intermediate inputs. In the latest business cycle period, 2007-2019, real value-added 

output decreased at a 0.2 percent rate while real gross and sectoral output declined by 0.5 and 

0.6 percent, respec�vely. Real imported and out-of-industry purchases of intermediate inputs 

declined by 0.9 percent, reflec�ng nominal growth of 1.0 percent and price growth of 2.0 

percent. Real within sector purchases of intermediate inputs declined by 0.2 percent due to an 

increase in nominal within-industry intermediate input purchases of 1.8 percent and an increase 

in prices of 2.0 percent. Real value-added output during the 2019-2021 period accelerates at an 

18.5 percent annual rate, while both real sectoral and gross output growth decline at 0.4 
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percent rates. The decline in sectoral output reflects a large decline in outside the industry 

intermediate input growth of 6.4, resul�ng from a 4.1 percent increase in nominal purchases of 

intermediate inputs from outside the industry accompanied by an 11.3 percent growth in prices 

of these inputs. Within-industry intermediate inputs declined slightly at a 0.3 percent rate, 

reflec�ng a 5.7 percent increase in purchases of intermediate inputs within industries and a 

slightly faster 6.0 percent increase in the price of these inputs. 

 

Figure 17 presents TFP measures for the Plas�cs and Rubber Products industry by output 

measure. From 2000-2021, value-added TFP increased at a 2.1 percent rate while sectoral and 

gross TFP both have slower trends of 0.5 percent. The 0.6 percent decline in real sectoral output 

is offset by a decline in combined capital, labor, and sectoral intermediate input growth of  

1.1 percent from 2000-2021. Similarly, falling  real gross output growth of 0.5 and decreasing 

combined capital, labor, and gross intermediate input growth of 1.0 percent results in a gross 

TFP growth of 0.5 percent. The similarity between sectoral and gross TFP results from the 

offse�ng effect of sectoral and gross intermediate inputs rela�ve to trends in real sectoral and 

gross output. Sectoral intermediate input declines at a 1.5 percent rate, while gross 

intermediate input declines at a 1.3 growth rate. Because both within and outside the industry 

intermediate inputs are included in gross intermediates, and real within-industry intermediates 

increased at a 0.9 percent rate while real outside the industry intermediates declined at a 1.5 

percent rate, we see a more moderate decline in gross intermediate inputs and a similar gross 

TFP value. 
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Industry Contributions to Manufacturing Sector Performance 

 

The manufacturing sector is an important part of the U.S. economy. Yet looking at the 

manufacturing sector as a whole can mask the varied performance of the many diverse 

industries that make up this goods-producing sector. An industry’s performance along with its 

rela�ve size will determine how the performance of an individual industry contributes to 

manufacturing sector performance. Evalua�ng industry contribu�ons to manufacturing sector 

performance reveals which industries are crea�ng a drag on the sector, and which are 

enhancing it. For example, in the manufacturing sector, TFP grew at an annual rate of 0.60 

percent per year from 2000-2021.45 Yet across industries within manufacturing, TFP growth 

ranged from an increasing rate of 3.87 percent in the Computer and Electronic Products 

industry to a declining rate of 0.47 percent in the Chemical Products industry.  

In this sec�on, we first present industry contribu�ons to manufacturing sector performance 

using the BLS published TFP and related data. We include a discussion of changes in industry 

average shares, or rela�ve size, and industry TFP growth. We also discuss the considerable 

varia�on in TFP across industries and industry contribu�ons to manufacturing TFP across 

business cycles. Next, we inves�gate how  industry contribu�ons are impacted when TFP is 

measured using three alterna�ve output concepts.  

 

BLS Industry Contribution Measures 

To determine how industries contribute to manufacturing sector produc�vity, we weight the 

TFP growth rates for each industry by the value of that specific industry’s share of sector output. 

The weights for each industry are the industry’s current dollar sectoral output share of the 

aggregate manufacturing sector’s sectoral output.46 The industry weights reflect not only the 

contribu�ons of the primary inputs – capital and labor – to produc�on but also the 

contribu�ons of the intermediate inputs – energy, materials, and purchased services. These 

industry weights will sum to a value greater than one since the numerator – the value of 
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sectoral output in each industry – will include intermediate inputs purchased from outside the 

industry, while the denominator includes only the value of intermediate inputs purchased 

outside the aggregate manufacturing sector. TFP growth in any one industry will tend to 

augment produc�vity growth in other industries that use other manufactured goods in their 

produc�on processes.47      

Figure 18 shows the rela�ve contribu�on of each industry to manufacturing sector TFP growth 

from 2000-2021 using BLS published data. The Computer and Electronic Products industry leads 

both in TFP growth and contribu�on to manufacturing sector TFP for this period. This result 

reflects not only the highest manufacturing industry TFP growth but a rela�vely large average 

industry share of 0.10 for the 2000-2021 period. By contrast, the Prin�ng and Related Support 

Ac�vi�es industry had a rela�vely strong TFP growth rate of 1.17 percent per year yet 

contributed only 0.032 percentage points to growth in manufacturing sector TFP due to a small 

0.03 industry share. The Motor Vehicles industry and the Paper Products industry experienced 

similar TFP growth rates of 0.53 and 0.52 percent respec�vely but made contribu�ons of 0.070 

and 0.020 percentage points to manufacturing sector TFP growth over the 2000-2021 period. 

This is because the Motor Vehicles industry’s share of sector output (0.12) is three �mes larger 

than the Paper Products industry’s share (0.04).  
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Table 10 presents each industry’s contribu�on to manufacturing sector TFP growth, industry 

average share, and industry TFP growth for 2000-2021. Combining industry TFP measures with 

informa�on on the industry’s share of manufacturing sector final demand enables those 

industries driving or detrac�ng from sector level TFP growth to be iden�fied in any given period.  
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Table 10.  Industry Contributions to Manufacturing Sector Total Factor Productivity Growth and 
Related Components, 2000-2021 
 

 
 

Industry Contributions  Across Business Cycles 

 

Looking at changes in industry contribu�ons, industry shares, and TFP growth across business 

cycles provides insights into how the manufacturing sector has evolved over the past 20 years. 

The 2000-2021 period includes three business cycles: 2000-2007, 2007-2019, and 2019-2021.48 

Table 11 presents each industry’s contribu�on to manufacturing sector TFP growth, industry 

average share, and industry TFP growth, across the last 3 business cycles.49  

 

Industry Contribution to 
Manufacturing TFP Growth

Annual Percent Change

Industry Share
Average

Industry TFP 
Annual Percent Change

31-33 Manufacturing Sector 0.60

321 Wood products 0.009 0.02 0.39

327 Nonmetall ic mineral products 0.009 0.03 0.37

331 Primary metals 0.006 0.05 0.15

332 Fabricated metal products -0.002 0.08 0.00

333 Machinery 0.038 0.09 0.48

334 Computer and electronic products 0.393 0.10 3.87

335 Electrical equipment, appliances, and components 0.019 0.02 0.63

3361-3363 Motor vehicles, bodies and trailers, and parts 0.070 0.12 0.53

3364-3369 Other transportation equipment 0.005 0.06 0.12

337 Furniture and related products -0.002 0.02 -0.08

339 Miscellaneous manufacturing 0.030 0.04 0.72

311-312 Food and beverage and tobacco products 0.049 0.18 0.24

313-314 Textile mills and textile product mills 0.003 0.01 0.20

315-316 Apparel and leather and all ied products -0.003 0.01 -0.37

322 Paper products 0.020 0.04 0.52

323 Printing and related support activities 0.032 0.03 1.17

324 Petroleum and coal products -0.009 0.13 0.07

325 Chemical products -0.081 0.16 -0.47

326 Plastics and rubber products 0.026 0.05 0.44

NAICS Industry

* Note that 2019-2021 is an incomplete business cycle.
Source:  BLS Published Data
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Table 11. Industry Contributions to Manufacturing Sector Total Factor Productivity Growth and 
Related Components, Selected Business Cycles 

 

Industry contribu�ons over the three business cycles are more varied and reflect changes in 

individual industry TFP growth rates and shi�s in industry shares. The Computer industry, with 

the highest TFP growth of any manufacturing industry during the 2000-2007 and 2007-2019 

business cycles, is the largest contributor to manufacturing sector growth in these periods. 

However, this industry’s average share of sector output is only fourth highest in 2000-2007 and 

sixth highest in 2007-2019. During the 2019-2021 period, encompassing the Covid pandemic 

years, the Food and Chemical industries’ contribu�ons to manufacturing final demand exceed 

those of the Computer industry, resul�ng primarily from large increases in TFP growth in both 

industries, compared to the previous cycle. Previously, the Food and Chemical industries ranked 

as the third and fi�h highest contributors to manufacturing TFP in the 2000-2007 cycle and the 

eighteenth and nineteenth highest, respec�vely, during the 2007-2019 cycle. With shares 

consistently among the top three industries since 2000, this varia�on in industry contribu�on by 

2000-2007 2007-2019 2019-2021* 2000-2007 2007-2019 2019-2021* 2000-2007 2007-2019 2019-2021*

31-33 Manufacturing Sector 1.74 -0.18 1.32

321 Wood products 0.024 0.000 0.010 0.03 0.02 0.03 0.90 0.13 0.20

327 Nonmetall ic mineral products 0.004 0.006 0.051 0.03 0.03 0.03 0.13 0.30 1.62

331 Primary metals 0.027 0.029 -0.205 0.05 0.05 0.05 0.66 0.54 -3.90

332 Fabricated metal products 0.051 -0.053 0.126 0.08 0.08 0.09 0.64 -0.62 1.46

333 Machinery 0.129 -0.037 0.171 0.09 0.09 0.09 1.53 -0.38 2.00

334 Computer and electronic products 0.738 0.217 0.240 0.13 0.09 0.08 6.59 2.48 2.84

335 Electrical equipment, appliances, and components 0.046 -0.001 0.046 0.03 0.02 0.03 1.60 -0.07 1.43

3361-3363 Motor vehicles, bodies and trailers, and parts 0.253 -0.032 0.037 0.13 0.11 0.13 1.92 -0.24 0.40

3364-3369 Other transportation equipment 0.079 -0.019 -0.110 0.06 0.07 0.06 1.40 -0.29 -1.85

337 Furniture and related products 0.000 -0.001 -0.011 0.02 0.02 0.02 -0.07 -0.01 -0.56

339 Miscellaneous manufacturing 0.061 0.008 0.056 0.04 0.04 0.04 1.48 0.13 1.57

311-312 Food and beverage and tobacco products 0.118 -0.084 0.607 0.17 0.19 0.20 0.69 -0.45 2.92

313-314 Textile mills and textile product mills 0.010 -0.001 0.008 0.02 0.01 0.01 0.56 -0.12 0.84

315-316 Apparel and leather and all ied products -0.011 0.003 -0.014 0.01 0.00 0.00 -1.42 0.84 -3.84

322 Paper products 0.036 0.001 0.078 0.04 0.04 0.04 0.87 0.05 2.15

323 Printing and related support activities 0.078 0.012 -0.004 0.03 0.02 0.02 2.59 0.57 -0.17

324 Petroleum and coal products -0.111 0.053 -0.020 0.10 0.16 0.12 -0.12 0.21 -0.16

325 Chemical products 0.144 -0.289 0.384 0.15 0.17 0.17 0.89 -1.69 2.22

326 Plastics and rubber products 0.033 -0.001 0.166 0.06 0.05 0.06 0.55 -0.02 2.88

* Note that 2019-2021 is an incomplete business cycle.
Source:  BLS Published Data

Industry Contribution to 
Manufacturing TFP Growth

Annual Percent Change

Industry Share
Average

Industry TFP 
Annual Percent ChangeNAICS Industry
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the Food and Chemical industries is driven by fluctua�on in these industries’ TFP growth across 

business cycles. 

Table 12 highlights the top five contribu�ng industries for each of the three business cycles. The 

Computer and Electronic Products industry was by far the largest contributor to manufacturing 

sector TFP growth in the 2000-2007 cycle. Its contribu�on was nearly three �mes as large as the 

second highest contribu�ng industry during this period, Motor Vehicles. Although TFP growth in 

the Computer industry falls by half in the 2007-2019 period, this industry con�nues as the top 

contributor with a smaller yet s�ll strong industry average share. The Petroleum and Coal 

products industry moves from least contribu�ng industry over the 2000-2007 period to second 

highest contributor in the 2007-2019 period, reflec�ng a jump in output share from 0.10 during 

2000-2007 to 0.16 in the 2007-2019 cycle, and a corresponding increase in TFP growth from       

a declining rate of 0.12 percent per year to an increasing rate of 0.21 percent. This reflects the 

historic increase in U.S. oil and gas produc�on from 2010 to 2020, as a result of the “shale 

boom” and increased fracking.50 The dynamics of the 2019-2021 post pandemic recovery period 

led to a redistribu�on of the top contribu�ng industries. The Food and Beverage and Tobacco 

Products industry becomes the top contributor in this period, with the strongest industry share 

of 0.20 and highest industry TFP growth of 2.92 percent annual growth. The Chemical Products 

industry moves to the second highest contribu�ng industry posi�on, with its typically high 

industry share and rapid TFP growth of 2.22 percent. The Computer industry, while s�ll a large 

contributor to sector level TFP during the 2019-2021 period, falls to third highest. The Plas�cs 

and Rubber Products industry moves to fi�h highest contribu�ng industry reflec�ng its posi�on 

as the industry with the second fastest TFP growth in this period. 
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Table 12. Top Five Contributors to Manufacturing Sector TFP Growth and Related 
Contribution Components in Selected Business Cycles  

 

 

Different Output Concepts and Industry Contributions 

 

As discussed above, choice of output measure has implica�ons for the measurement and 

interpreta�on of produc�vity. Here we compare industry contribu�ons to manufacturing sector 

TFP using experimental value-added, sectoral, and gross output measures developed using our 

research produc�on account for the manufacturing sector and industries.51 Recall that the BLS 

TFP data for manufacturing rely on a sectoral output defini�on. In this sec�on, we analyze 

differences among industry contribu�ons based on alterna�ve output concepts and discuss the 

underlying causes of differences in these measures. 
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To es�mate how an industry i contributes to manufacturing sector (MN) TFP, we construct 

weights for each industry as the industry’s current dollar output share of the manufacturing 

sector based on the output concept used. For example, when using the value-added framework 

to es�mate industry contribu�ons to sector (MN) TFP, we construct industry weights as the 

industry’s current dollar value-added output share of value-added for the manufacturing sector 

VAi/VAMN.52 In the gross output framework, weights for each industry are the industry’s current 

dollar gross output share of manufacturing sector gross output, GOi/GOMN.53 The gross output 

model double counts the value of intermediate inputs produced and sold within an industry, 

both when sold to another producer for use in produc�on and in the value of the producer’s 

final product. For this reason, the gross output model is seldom recommended for industry 

contribu�on analysis. In the value-added and gross output models, industry weights will sum to 

one. Within the sectoral framework, weights for each industry are the industry’s current dollar 

sectoral output share of sectoral output for the manufacturing sector SOi/SOMN.  As noted above 

in our BLS published measures, the industry weights in the sectoral output model will sum to a 

value greater than one because total factor produc�vity growth in any one industry will tend to 

augment produc�vity growth in other industries.54  

 

Figure 19 compares industry shares using the three different output concepts, for the year 

2019.  Note that because sectoral output shares will sum to a value greater than one, sectoral 

output shares tend to be larger than industry shares using the other two output concepts, for 

most industries. This is true throughout the 2000-2021 period. In addi�on, gross output for the 

manufacturing sector double counts the value of intermediate inputs and is quite large, 

resul�ng in gross output industry shares that are uniformly and substan�ally less than sectoral 

output shares.55 As evident in Figure 19, sectoral output shares are higher than value-added 

shares for sixteen of the nineteen industries in 2019. For example, the sectoral output share in 

Food and Beverage is much greater than the value-added output share in 2019. This can be 

explained by no�ng that Food and Beverage has the highest share of sectoral intermediate 

inputs among all manufacturing industries, at 30 percent, but only the third highest share of 

capital costs, at 12 percent, and second highest share of labor costs, at 11 percent, among 
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manufacturing industries in 2019. By comparison, the value-added share for the Computer 

industry is larger than the sectoral output share in 2019. In this year, the Computer industry has 

the third lowest share of sectoral intermediate inputs among manufacturing industries and the 

first and second highest shares of labor and capital costs, respec�vely, among manufacturing 

industries. Also note that as the rela�ve use of capital, labor, and sectoral intermediate inputs in 

an industry changes over �me, the rela�onship between sectoral and value-added output 

shares in an industry may vary. In the Computer industry, for instance, sectoral shares ini�ally 

exceed value-added shares over the 1988-2003 period. Then, as a result of a con�nuous, 

drama�c decline in outside-the-sector intermediate input purchases accompanied by more 

moderate varia�on in capital and labor costs, value-added shares become larger than sectoral 

shares over the 2004-2021 period.  Gross output shares similarly may be larger or smaller than 

value-added output shares, depending on the rela�ve shares of primary and intermediate 

inputs among the manufacturing industries. For 2019, gross output shares are larger than value-

added output shares in eight industries and smaller in eleven industries.   

 

 

 

 

 

 

53



  

54



Impact of Output Concepts 2000-2021 

 

We es�mate the contribu�on of individual industries to overall manufacturing sector TFP 

growth using each of the output concepts:  value-added, sectoral, and gross output. Figure 20 

summarizes the rela�ve contribu�on of each industry to manufacturing sector TFP growth for 

the 2000-2021 period as measured using each output concept. In general, in this longer �me 

period, the rankings of industry contribu�ons are similar.  
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However, for a few industries, the choice of output measure s�ll has a large impact on the 

es�mated contribu�on to manufacturing sector TFP growth. Table 13 compares manufacturing 

industry contribu�ons, shares, and TFP across the three alterna�ve output measures. Under the 

value-added output framework, the Motor Vehicles, Bodies and Trailers, and Parts industry is a 

drag on manufacturing sector TFP with a nega�ve industry contribu�on of 0.105. Conversely, 

using either the sectoral or gross output frameworks moves the Motor Vehicle industry from 

eighteenth to second highest contribu�ng industry with posi�ve contribu�ons of 0.058 and 

0.038 respec�vely. Thus, the impact of including intermediate input purchases on industry 

contribu�on measures is especially evident for the Motor Vehicle industry. This movement 

reflects both higher average industry share values and small but posi�ve growth in TFP when 

intermediate inputs are included, to some degree, in the output measure. This industry was the 

second largest user of intermediate inputs, the third largest user of within sector intermediate 

inputs, and the second largest user of outside the sector intermediate inputs in 2021.  

 

As illustrated in Figure 20, under the value-added output framework, Food and Beverage and 

Tobacco Products is the second most important contribu�ng industry to TFP growth with a 

contribu�on of 0.096. When using sectoral output to measure TFP, the industry falls to the third 

most important contribu�ng industry and the industry contribu�on to overall Manufacturing 

sector TFP declines to 0.053. This reflects the inclusion of intermediate inputs that are 

purchased from outside the industry in the calcula�on. Under the gross output model, that 

adds intermediate inputs produced within and outside the Food industry, the industry remains 

the third highest contribu�ng industry with a smaller posi�ve contribu�on of 0.032 to 

manufacturing sector TFP growth.  

 

Similarly, Plas�cs and Rubber Products is the third highest contribu�ng industry to 

manufacturing sector TFP growth, with a contribu�on of 0.081, under the value-added model. 

When intermediate inputs are considered by using either sectoral or gross output to measure 

TFP, this industry’s rank changes to seventh highest contribu�ng industry, with corresponding 

contribu�ons of 0.031 and 0.022. 
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Table 13. Manufacturing Industry Total Factor Produc�vity Growth and Related Contribu�on 
Components, 2000-2021 

 
 

The degree to which industry contribu�ons to manufacturing sector TFP vary by the choice of 

output concept is somewhat muted over an extended period of �me such as 2000-2021. This 

reflects the averaging of cyclical changes over a longer �me period. We next examine the effect 

of output choice on varia�on in TFP, industry shares and industry contribu�ons across business 

cycles.   
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Impact of Output Concepts across Business Cycles 

 

As noted in our earlier discussion of BLS published measures, contribu�ons to manufacturing 

sector produc�vity by individual industries may exhibit varia�on over shorter �me periods that 

is otherwise averaged out over the longer trend period. This varia�on reflects specific industry 

dynamics that impact industry TFP growth and the rela�ve size of the industry in the 

manufacturing sector. To determine the effect of output choice on shorter term varia�on in 

industry contribu�ons, we examine measures of industry contribu�ons based on value-added, 

sectoral, and gross output over selected business cycle periods.  

 

The degree of varia�on in any given industry’s contribu�on to manufacturing sector produc�vity 

growth is driven by industry TFP growth and industry share. Table 9 above presents TFP growth 

by output measure for each of the 19 manufacturing industries across three business cycle 

periods. As discussed above, for any given industry, TFP growth measured using gross and 

sectoral output tends to be similar while TFP growth measured using value-added output differs 

more widely.  

 

 Industry shares under the value-added, sectoral, and gross output measurement frameworks, 

respec�vely, are presented in Table 14 for these three business cycle periods.56 Industry shares 

change over �me as the value of the industry’s output rela�ve to sector increases or decreases. 

For example, sectoral and gross output shares for the Computer industry averaged 0.13 and 

0.10 respec�vely in the 2000-2007 business cycle, before declining rela�vely quickly to 0.08 and 

0.06 in the more recent business cycles. Using the value-added model, the share of the 

Computer industry was rela�vely stable over �me. Similarly with the Petroleum industry there is 

greater share vola�lity across business cycles using the sectoral and gross output models than 

with the value-added model.  
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Table 14. Industry Shares by Output Measure, Selected Business Cycles 
Share Averages for Selected Periods 

 
 

Table 15 and Figure 21 compare industry contribu�ons to manufacturing sector TFP across 

business cycles using the three output concepts. The data in Figure 21 are ranked using the 

2000-2007 contribu�on values from the value-added model. 

 

  

2000-2007 2007-2019 2019-2021* 2000-2007 2007-2019 2019-2021* 2000-2007 2007-2019 2019-2021*

321 Wood products 0.02 0.01 0.02 0.03 0.02 0.03 0.02 0.02 0.02

327 Nonmetall ic mineral products 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02

331 Primary metals 0.03 0.03 0.03 0.05 0.05 0.05 0.04 0.04 0.04

332 Fabricated metal products 0.07 0.07 0.07 0.08 0.08 0.09 0.06 0.06 0.06

333 Machinery 0.07 0.07 0.07 0.09 0.09 0.09 0.07 0.07 0.07

334 Computer and electronic products 0.12 0.13 0.13 0.13 0.09 0.08 0.10 0.07 0.06

335 Electrical equipment, appliances, and components 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.02 0.02

3361-3363 Motor vehicles, bodies and trailers, and parts 0.08 0.06 0.06 0.13 0.11 0.13 0.11 0.10 0.11

3364-3369 Other transportation equipment 0.05 0.07 0.06 0.06 0.07 0.06 0.04 0.05 0.05

337 Furniture and related products 0.02 0.01 0.01 0.03 0.02 0.02 0.02 0.01 0.01

339 Miscellaneous manufacturing 0.04 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03

311-312 Food and beverage and tobacco products 0.10 0.11 0.12 0.17 0.19 0.20 0.14 0.15 0.17

313-314 Textile mills and textile product mills 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.01

315-316 Apparel and leather and all ied products 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00

322 Paper products 0.04 0.03 0.03 0.04 0.04 0.04 0.04 0.03 0.03

323 Printing and related support activities 0.03 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.01

324 Petroleum and coal products 0.06 0.07 0.05 0.10 0.16 0.12 0.07 0.12 0.09

325 Chemical products 0.14 0.16 0.17 0.15 0.17 0.17 0.12 0.14 0.14

326 Plastics and rubber products 0.04 0.04 0.04 0.06 0.05 0.06 0.04 0.04 0.04

NAICS Industry

* Note that 2019-2021 is an incomplete business cycle.
Source:  BLS Unpublished Manufacturing Production Account

Value-Added Output 
Industry Shares

Sectoral Output 
Industry Shares

Gross Output 
Industry Shares
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Table 15. Industry Contributions to Manufacturing Sector Total Factor Productivity Growth by 
Output Measure, Selected Business Cycles 
Annual Percent Change 

 
 

In the 2000-2007 business cycle, the Computer industry is the highest contributor to 

manufacturing sector TFP growth while Motor Vehicles is the second  highest contributor, in all 

three output models. The Computer industry retains its posi�on as the greatest contributor to 

manufacturing sector TFP growth in the following business cycle period, 2007-2019. However, 

the contribu�on of the Motor Vehicle industry falls to among the lowest four contribu�ng 

industries and the Petroleum and Coal industry rises from least contribu�ng industry in the 

2000-2007 cycle to second highest contributor, in all three models, during the 2007-2019 

period. Industry TFP growth in all output models is typically slower in the 2007-2019 cycle that 

included the Great Recession than in the 2000-2007 period. Numerous industries that 

previously contributed posi�vely to manufacturing TFP growth instead have a nega�ve or 

diminishing effect in this second business cycle period, including the Chemical industry and the 

Food industry. In the s�ll incomplete 2019-2021 business cycle, the choice of output model has 

a larger impact on industry contribu�on than in the prior two cycles. Under the value-added 
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output model, the Chemical Products industry now ranks as the greatest contributor to 

manufacturing sector TFP, with the Food industry as the second highest contributor. These two 

rankings, while very close, are reversed under the sectoral and gross output models. In addi�on, 

this period sees much more varia�on in ranking among the top twelve industries.   

 

The values of industry contribu�ons to manufacturing sector TFP growth derived from the 

value-added model are markedly different from industry contribu�ons derived from the sectoral 

and gross output models in several industries. This patern reflects the varia�on in TFP growth 

for each output model, across industries, as well as differences in industry shares among the 

value-added, sectoral, and gross output models.  
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Summary 

 

When analyzing produc�vity growth for an industry or sector of the economy it is important to 

understand how the choice of output concept will impact measured performance. In this paper, 

we have presented an integrated system of output, input and produc�vity measures as 

characterized by the Solow growth accoun�ng model. We have demonstrated how the three 

output concepts – gross output, sectoral output, and value-added output – are interrelated and 

have summarized the strengths and weaknesses among their related produc�vity measures. 

Further, we have provided empirical comparisons of total factor and labor produc�vity 

measures using alterna�ve output defini�ons at the manufacturing sector and industry levels. 

This analysis highlights the bias that may occur in produc�vity measurement when ignoring the 

treatment of within-industry transac�ons. We also demonstrate that shi�s in outsourcing will 

make the choice of output concept even more important.  BLS measures of produc�vity for the 

manufacturing sector and industries use the sectoral output concept. This output concept 

captures the output that is leaving the sector or industry but is not impacted by changes in firm 

structures within an industry. In addi�on, this model converges toward the value-added model 

for the most aggregate sectors and approaches gross output for the most detailed industries. 

Yet, we note that produc�vity measures constructed with value-added and gross output 

measures may be useful depending on the data user’s analy�cal purpose. By construc�ng an 

integrated set of produc�vity measures, based on related output measures and using a 

consistent framework of outputs and inputs, we hope to provide data users with the broadest 

and most useful suite of measures for produc�vity analysis. 

 

In order to understand the performance of the U.S. manufacturing sector it is important to look 

beyond sector level data and explore the performance of  individual industries. Using BLS 

published data, we have shown that any one industry’s influence on sector level performance is 

a func�on of both its size in the sector and the TFP growth of that individual industry. Both the 

industry share of output and industry TFP growth will vary during different �me periods, 
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reflec�ng the underlying dynamics of produc�on in any given industry. For example, over the 

en�re period from 2000-2021 the Computer and Electronic Products industry contributed over 

half of the growth in manufacturing sector TFP. However, in the most recent 2019-2021 period, 

the Food, Beverage, and Tobacco Products industry is contribu�ng the most.  

 

By tracing the contribu�on of industries to manufacturing sector TFP over three different 

business cycles, the rise and fall of industries’ importance to overall manufacturing sector 

performance is made explicit and linked to technological innova�ons, changing economic 

needs, and global economic paterns. The drama�c increase in U.S. oil and natural gas 

produc�on as a result of the development of revolu�onary hydraulic fracturing and horizontal 

drilling techniques increased the average industry share of manufacturing output produced by 

the Petroleum industry by 60 percent, from 0.10 in 2000-2007 to 0.16 in the 2007-2019 period. 

Combined with increased, posi�ve TFP growth of 0.21 percent per year in the 2007-2019 

period, the Petroleum industry contributed 0.053 percentage points to manufacturing sector 

TFP growth. This compares to the industry’s previous impact as a drag on manufacturing sector 

TFP growth with a nega�ve industry contribu�on of -0.111 percentage points in the 2000-2007 

period. Similarly, innova�ons in the Chemical and Food industries resulted in large increases in 

TFP growth in the most recent 2019-2021 period compared to the 2007-2019 period, 

reposi�oning these industries as the top two contribu�ng industries to manufacturing sector 

TFP growth in 2019-2021 versus the two lowest industries with nega�ve contribu�ons to overall 

sector TFP in the 2007-2019 period. This drama�c shi� in the ranking of these two industries 

has occurred despite a slight increase in the Food industry’s average share, (0.19 to 0.20) and a 

larger decrease in the Petroleum industry’s average share (0.16 to 0 .12) from 2007-2019 to the 

most recent period.  

 

Our comparison of industry contribu�ons to manufacturing sector TFP growth using three 

different output concepts – value-added, sectoral, and gross –  demonstrates that choice of 

output measure directly impacts produc�vity analysis both through implicit differences in the 
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resul�ng empirical measures of TFP and the es�ma�on of industry contribu�on to TFP growth 

in any given sector.  

 

Choice of output measure first impacts the measurement of TFP growth and second, impacts 

the es�mate of an industry’s contribu�on to aggregate TFP growth via both the industry’s 

output share weigh�ng scheme and TFP growth. Whereas a TFP measure based on value-added 

output reflects only the effect of primary inputs – capital and labor – on produc�on of output, 

TFP measures based on sectoral and gross output reflect either the effect of intermediate inputs 

purchased outside an industry or intermediate inputs purchased both outside and within an 

industry on output produc�on. Each of the respec�ve TFP measures – value-added, sectoral, 

and gross – are subject to different interpreta�ons as a result of the inherent constraints 

embedded in the related growth accoun�ng model. Addi�onally, the selec�on of the output 

concept has implica�ons for the value of the industry’s share of sector output. Even over a 

longer term such as 2000-2021, the impact of output model choice had a notable effect, with 

the Motor Vehicles industry moving from second lowest and nega�ve contributor to 

manufacturing TFP growth under a value-added model to second highest contribu�ng industry 

under either a sectoral or gross output model. When examined across shorter business cycle 

periods, the use of alterna�ve output measures results in more pronounced variability in 

industry ranking by contribu�on to sector TFPs.  

 

By expanding on the differences among the three output measures and how these differences 

impact the related TFP, industry share weights, and industry contribu�on measures, we have 

shown that careful delibera�on is warranted before selec�ng a value-added, sectoral, or gross 

output framework for TFP and contribu�on analysis. Use of a sectoral output framework avoids 

the double coun�ng issues that render the gross output framework difficult to interpret and of 

litle analy�cal value, while reflec�ng the effect on produc�vity of capital, labor, and 

intermediate inputs purchased outside a given industry. While the value-added output 

framework also avoids the double coun�ng inherent in the gross output model, using value-

added output captures only the increase in TFP that results from the use of capital and labor 
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inputs in produc�on. Industry shares in the value-added framework reflect only differences in 

the use of capital and labor inputs by industry while sectoral shares reflect changes in the 

rela�ve use of capital, labor, and intermediate inputs. For these considerable reasons, BLS has 

selected the sectoral output framework as the most informa�ve and least compromised output 

framework for produc�vity analysis for the manufacturing sector and industries.  
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across the value-added, sectoral, and gross output frameworks, using the same methodology as used to produce 
the BLS published labor input measures.       
9 This topic is discussed further in Edwin R. Dean, Michael J. Harper, and Mark S. Sherwood,” Productivity 
Measurement with Changing Weight Indices of Outputs and Inputs,” in Industry Productivity: International 
Comparison and Measurement, (Paris: Organization for Economic Co-operation and Development, 1996), pp. 183-
215; and Gullickson (1995), especially footnote 12, p. 27. 
10 For additional discussion of this topic, see “Measuring Productivity: Measurement of Aggregate and Industry-
level Productivity Growth” (Paris: Organisation for Economic Co-operation and Development, 2001), p. 28. If 
technical change within an industry does not affect all factors of production but operates primarily on the primary 
inputs, then a value-added approach is preferable.  
11 The BLS is conducting research on the feasibility of constructing new productivity measures using alternative 
output concepts.   
12 For a complete discussion of the advantages and disadvantages of the gross and value-added output concepts, 
see “Measuring Productivity: Measurement of Aggregate and Industry-level Productivity Growth” (Paris: 
Organisation for Economic Co-operation and Development, 2001), Chapter 3, pp. 23-33.  
13 The U.S. Bureau of Economic Analysis (BEA)/BLS integrated produc�on accounts use a gross output approach 
because it provides a complete accoun�ng of inputs used in produc�on regardless of where they are produced. For 
further informa�on on the Integrated BEA GDP-BLS Produc�vity Account, see htps://www.bea.gov/data/special-
topics/integrated-bea-gdp-bls-produc�vity-account . 
14 William Gullickson and Michael J. Harper, “Possible Measurement Bias in Aggregate Produc�vity Growth”, 
Monthly Labor Review, February 1999, p. 51. 
15 Gross output may also be measured as the sum of compensation of employees; taxes on production and 
imports, less subsidies; gross operating surplus; and the cost of intermediate inputs. 
16 For theoretical proofs, see Michael Bruno (1978), “Duality, Intermediate Inputs and Value-added,” in Melvyn 
Fuss and Daniel McFadden (eds.), Production Economics: A Dual Approach to Theory and Applications, North 
Holland; and Bert M. Balk, 2003b, “On the relationship between gross output and value-added based productivity 
measures: the importance of the Domar factor,” Working Paper No. 2005/05, Centre for Applied Economic 
Research, The University of New South Wales, Sydney. 
17 Noting that TFPGO  =   (𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑉𝑉𝐴𝐴𝐴𝐴𝑉𝑉𝐴𝐴 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂
 )   x   TFPVA  and value-added output  equals gross output less 

intermediate inputs (II), then  TFPGO  =   (𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂−𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝐺𝐺𝐼𝐼𝑉𝑉𝐴𝐴𝑖𝑖𝑉𝑉𝑂𝑂𝑉𝑉 𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝑂𝑂𝐺𝐺
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

 )   x   TFPVA   or TFPGO  =   (1- II/GO)  x   TFPVA.   

Alternatively, we can show that if TFPVA  =  ( 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑉𝑉𝐴𝐴𝐴𝐴𝑉𝑉𝐴𝐴 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

 )  x  TFPGO  ; then TFPVA = (VA+EMS)/VA X TFPGO or 
TFPVA = (1+II/VA) x TFPGO, where Value-Added Output (VA) = the summed value of Capital and Labor (KL); Gross 
Output (GO) = the summed value of Capital, Labor, Energy, Materials and Services (KLEMS), and Intermediate 
Inputs (II) = the summed value of Energy, Materials and Services (EMS). 
18 Given TFPGO growth of 1 percent, an increase (decrease) in intermediate inputs as a result of outsourcing implies 
an acceleration (deceleration) in the rate of growth of TFPVA relative to TFPGO.  See, for further discussion, Trevor 
Cobbold, “A Comparison of Gross Output and Value-Added Methods of Productivity Estimation,” Productivity 
Commission Research Memorandum, Canberra, 2003, p. 8. 
19 Bartelsman, Eric J., J. Joseph Beaulieu, Carol Corrado, and Paul Lengermann, “Modeling Aggregate Produc�vity at 
a Disaggregate Level: A First Look at Es�ma�ng Recent MFP Growth using a Sectoral Approach,” Working Paper for 
the OECD workshop on produc�vity measurement, Madrid, Spain, October 17-19, 2005, footnote 5, p.5. 
20 Note that TFPVA  =  ( 𝑆𝑆𝑉𝑉𝑆𝑆𝑂𝑂𝐺𝐺𝐺𝐺𝑉𝑉𝑉𝑉 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉−𝑉𝑉𝐴𝐴𝐴𝐴𝑉𝑉𝐴𝐴 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂
 ) x TFPSO  =  TFPSO  x  (Sectoral Output/Gross Output)/(Value-added 

Output/Gross Output.)  Substituting the expressions (Sectoral Output/Gross Output) =  (1 −  𝐼𝐼𝐼𝐼𝑂𝑂𝐺𝐺𝑉𝑉𝐺𝐺𝑉𝑉𝑆𝑆𝑂𝑂𝐺𝐺𝐺𝐺𝑉𝑉𝑉𝑉 𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝑂𝑂𝐺𝐺
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂 

)   

and (Value-added Output/Gross Output)  = (1 −  𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝐺𝐺𝐼𝐼𝑉𝑉𝐴𝐴𝑖𝑖𝑉𝑉𝑂𝑂𝑉𝑉 𝐼𝐼𝐼𝐼𝑂𝑂𝑉𝑉𝑂𝑂𝐺𝐺
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

) from equations 5b and 6b, then TFPVA  =  TFPSO  

x  (
(1− 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐺𝐺𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

𝐺𝐺𝐼𝐼𝐺𝐺𝐼𝐼𝐼𝐼 𝑂𝑂𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 )

 (1− 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼
𝐺𝐺𝐼𝐼𝐺𝐺𝐼𝐼𝐼𝐼 𝑂𝑂𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 )

 ).  Alternatively, note that TFPSO  =  ( 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂
𝑆𝑆𝑉𝑉𝑆𝑆𝑂𝑂𝐺𝐺𝐺𝐺𝑉𝑉𝑉𝑉 𝑆𝑆𝑉𝑉𝑂𝑂𝑂𝑂𝑉𝑉𝑂𝑂

 )  x  TFPGO  ; then TFPSO = 

(KLEMS)/(KLEMS-ITR) X TFPGO or TFPSO = 1/((KLEMS-ITR)/( (KLEMS)) x TFPGO . This can be rearranged to show TFPSO = 
(1/(1-(ITR/GO))) x TFPGO , where Sectoral Output (SO) = the summed value of Capital, Labor, Energy, Materials and 
Services less Intrasectoral Transactions (KLEMS - ITR); Gross Output (GO) = the summed value of Capital, Labor, 
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Energy, Materials and Services (KLEMS), and Intermediate Inputs (II) = the summed value of Energy, Materials and 
Services (EMS). 
21 Alterna�vely, we can show that value-added TFP is related to sectoral TFP as follows:   TFPVA  =  (TFPSO  x  (1 – ITR/ 
GO) x (1 + II/ VA)). 
22 The main exception is imported intermediate inputs.   
23 BLS measures of TFP also account for changes in the composition of the labor force by using a measure of labor 
input defined as hours worked adjusted for differences in age, education, and gender rather than simply hours 
worked. 
24 Lucy P. Eldridge and Michael J. Harper, ”Effects of Imported Intermediate Inputs on Productivity,” Monthly Labor 
Review, June 2010, pp. 3. 
25 Handbook of Methods, (U.S. Bureau of Labor Statistics, September 1983), Chapter 11, p. 2. 
26 U.S. Department of Labor, Bureau of Labor Statistics, Trends in Multifactor Productivity, 1948-81, Bulletin 2178, 
(Washington DC: U.S. Government Printing Office) September 1983, p. 16. 
27 “Measuring Productivity:  Measurement of Aggregate and Industry-Level Productivity Growth,” (Paris: 
Organisation for Economic Co-operation and Development, 2001), p. 14. 
28 Trends in Multifactor Productivity, 1948-81, Bulletin 2178, (U.S. Bureau of Labor Statistics, September 1983), pp. 
33-34. 
29 Gullickson, “Measurement of Productivity Growth in U.S. Manufacturing,” p. 18. 
30 Total factor productivity statistics are available for the U.S. business sector, the nonfarm business sector, the 
manufacturing sector, and 18 groups of manufacturing industries, 86 detailed manufacturing industries, railroad 
transportation, air transportation, and utilities. Output per hour and unit labor costs data are available for the U.S. 
business sector, the nonfarm business sector, and the manufacturing sector. In addition, output per hour and unit 
labor costs are available for over 400 selected industries in manufacturing, mining, utilities, wholesale and retail 
trade, and services. 
31 The nineteen manufacturing industries included in our analysis correspond to industry definitions used in the 
U.S. National Income and Product Accounts (NIPAs). The NIPA industry definitions, in turn, are based on the North 
American Industry Classification System (NAICS). Of the nineteen industries, fourteen are three-digit level NAICS 
industries and five are combinations of NAICS industries. These five industries include Food and Beverage and 
Tobacco Products (NAICS 311-312); Textile Mills and Textile Product Mills (NAICS 313-314); Apparel and Leather 
and Allied Products (NAICS 315-316); Motor Vehicles, Bodies and Trailers, and Parts (NAICS 3361-3363); and Other 
Transportation Equipment (NAICS 3364-3369).    
32 The sectoral output and related KLEMS data used in this paper is from an unpublished produc�on account 
developed for the manufacturing sector. This produc�on account includes gross, value-added, and sectoral output 
measures and the congruent KLEMS input measures. Sectoral output data from this account differs marginally from 
the published BLS sectoral output measures for manufacturing. Some minor adjustments to the published BLS 
sectoral output and related input data are required to maintain consistency with the related gross and value-added 
output measures within the manufacturing produc�on account. Note also that this data has been adjusted to 
remove the output of households and nonprofit en��es. Appendix Tables A-13 and A-14 compare published BLS 
sectoral output and capital services data with the respec�ve research data series developed in the unpublished 
manufacturing sector produc�on account. 
33 BLS total factor productivity measures for manufacturing industries are based on published BLS sectoral output 
measures. This paper develops sectoral output based total factor productivity measures using sectoral output 
measures from an unpublished manufacturing sector production account. 
34 This decomposition is based on the relationship LP growth = TFP growth + Capital/Labor growth + Labor 
Composition growth. 
35 BLS industry labor productivity measures compare output to hours worked of all persons, where hours worked 
of all persons is the total number of hours worked by wage and salary workers, unincorporated self-employed 
workers, and unpaid family workers to produce output. By comparison, BLS industry total factor productivity 
measures compare output to growth in the combination of capital, labor, energy, materials and purchased 
services, with materials and in selected industries, services, inputs adjusted to remove intrasectoral transactions 
and where labor input is measured as a Tornqvist aggregation of the hours at work by all persons, classified by 
education, work experience, and gender with weights determined by their shares of labor compensation in each 
industry. 
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36 There are 90 asset types for fixed business equipment, structures, inventories, land, and intellectual property 
products. The aggregate capital services measures are obtained by Tornqvist aggregation of the capital stocks for 
each asset type within each of the nineteen manufacturing North American Industry Classification System (NAICS) 
industry groupings using estimated rental prices for each asset type. Each rental price reflects the nominal rate of 
return to all assets within the industry and rates of economic depreciation and revaluation for the specific asset; 
rental prices are adjusted for the effects of taxes. Data on investment for fixed assets are obtained from BEA. Data 
on inventories are estimated using data from BEA and additional information from the Internal Revenue Service 
(IRS) Corporation Income Returns. Data for land in the farm sector are obtained from the United States 
Department of Agriculture. Nonfarm industry detail for land is based on IRS book value data. Current-dollar value-
added data, obtained from BEA, are used in estimating capital rental prices.  
37 The capital services measures for this research are developed using the value-added output model and differ 
very slightly from BLS published capital input measures. Appendix Table A-14 compares published BLS capital 
services data with the research capital data series developed in the unpublished manufacturing sector produc�on 
account.   
38 Appendix tables A-1, A-2, and A-3 provide specific details regarding the underlying data sources and methods. 
Tables A-4, A-5, and A-6 present the annual percent change in TFP for the manufacturing sector and nineteen 
manufacturing industries for 1997-2021 and for selected �me periods, based on the value-added, sectoral, and 
gross output measurement frameworks respec�vely. Tables A-7, A-8, and A-9 present industry shares in 
manufacturing output by manufacturing industry for 1997-2021 and average shares for selected �me periods, 
based on each output measure. Tables A-10, A-11, and A-12 present the annual percent change in industry 
contribu�ons for 1997-2021 and average annual growth rates for selected �me periods, based on each output 
measure. Table A-13 compares published BLS sectoral output with the research sectoral output series developed in 
the unpublished manufacturing sector produc�on account, and Table A-14 compares published BLS capital services 
data with the research capital data series developed in the unpublished manufacturing sector produc�on account. 
39 In discussing economic growth and produc�vity, it is important to evaluate how factors influencing produc�vity 
are changing over �me. Therefore, output, inputs and produc�vity are generally presented as growth rates, to 
facilitate the analysis of output and input growth.  
40 From 2000-2021, the current value of within-sector intermediates grew at a 1.4 percent annual rate, while the 
price of within-sector intermediate inputs increased by 2.1 percent. 
41 During the 2000-2007 period, nominal out-of-sector intermediates increased at a 5.4 percent rate and their 
prices grew at a rate of 5.8 percent. 
42 Over the 2007-2019 period, nominal out-of-sector intermediate inputs decreased at a 0.54 percent rate and 
their prices grew only 0.77 percent. 
43 For the labor produc�vity es�mates, using hours worked as the labor input measure allows us to deconstruct 
labor produc�vity growth into the components impac�ng labor produc�vity growth, including TFP, capital per unit 
of labor input (capital intensity), and the labor composi�on effect, using the rela�onship  𝐿𝐿𝐿𝐿 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ = 
𝑇𝑇𝑇𝑇𝐿𝐿 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔ℎ + Capital/Labor growth + Labor Composition growth. 
44 See Appendix Tables A-4, A-5, and A-6 for TFP annual growth rates based on the value-added, sectoral, and gross 
output measures, by NIPA industry.  
45 “Total Factor Productivity for Major Industries – 2021” (Washington, DC: U.S. Bureau of Labor Statistics, updated 
annually), https://www.bls.gov/news.release/prod5.nr0.htm  
46 BLS prioritizes using output measures that most accurately reflect movements in output for each specific 
industry. Manufacturing industry output measures are derived using various data sources including the Census 
Annual Survey of Manufactures, the Energy Information Administration, and industry trade associations. 
Intermediate input data is obtained from BEA. The weights for the BLS manufacturing industry contributions relate 
industry sectoral output to sectoral output for the aggregate manufacturing sector. Each industry’s relative 
contribution to aggregate manufacturing sectoral output reflects the industry’s sectoral TFP growth weighted by 
the ratio of the industry specific sectoral output to manufacturing sectoral output, in a given year. 
47 For further discussion, see Evsey D. Domar, "On the Measurement of Technological Change", Economic Journal, 
vol.71, no. 284, December 1961, pp. 709-729; and Charles R. Hulten, “Growth Accounting with Intermediate 
Inputs,” The Review of Economic Studies, Vol. 45, No. 3, October 1978, pp. 511-518. 
48 The most recent business cycle is not complete, but began in 2019 with the recession that resulted from the 
onset of the Covid-19 pandemic. 
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49 Industry contributions to TFP growth are calculated using the difference in natural logs of industry TFP in 
adjacent years to preserve the additive quality of the growth rates.    
50 Charles F. Mason, Lucija A. Muehlenbachs, and Sheila M. Olmstead, “The Economics of Shale Gas Development,” 
Resources for the Future, November 2014, revised February 2015.  https://media.rff.org/documents/RFF-DP-14-
42.pdf and Robert Rapier, “How the Shale Boom Turned the World Upside Down,” Forbes, April 21, 2017,  
https://www.forbes.com/sites/rrapier/2017/04/21/how-the-shale-boom-turned-the-world-upside-
down/?sh=5ae9810977d2. 
51 See TFP comparisons in Lucy P. Eldridge and Susan G. Powers, “The Importance of Output Choice: Implications 
for Productivity Measurement,” Monthly Labor Review, August 2023. 
52 The weights used in the value-added model relate industry value-added output to aggregate manufacturing 
sector value-added output. In this model, the weights are similar to Domar weights, as described in the 1961 
article by Evsey D. Domar, “On the Measurement of Technological Change.” This theoretical framework showed 
that the effective productivity growth rate for industries may be measured by weighting the multifactor 
productivity growth rates for each industry by the value of that specific industry’s share of final output, measured 
as value-added output.  A particularly useful summary of the Domar method is available in William Gullickson, 
“Multifactor Productivity in Manufacturing,” Monthly Labor Review, October 1992, pp. 31-32.  
53 The industry weights in the sectoral and gross output models relate industry sectoral (gross) output to sectoral 
(gross) output for the manufacturing sector. While these shares differ from the standard Domar weights relating 
industry sectoral (gross) output to aggregate value-added output, they are useful for comparing industry 
contribution results across output models. These share definitions were adopted to accommodate the BLS 
unpublished manufacturing database, which incorporates data from multiple datasets.    
54 Gullickson and Harper (1999), p. 50. 
55 See, for example, Appendix Tables A-7, A-8, and A-9. 
56 Industry contributions to TFP growth are calculated using the difference in natural logs of industry TFP in 
adjacent years to preserve the additive quality of the growth rates.    
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APPENDIX 
 

This appendix provides detailed information on the data and methods used to construct the 
output and input measures used in this research.1 In addition, the appendix includes expanded 
data on total factor productivity growth rates, industry shares, and industry contributions to 
manufacturing sector total factor productivity growth, for each output framework, over the 
1997-2021 period. Comparisons of U.S. Bureau of Labor Statistics (BLS) published sectoral 
output and capital input measures with experimental sectoral output and capital input 
measures from the unpublished manufacturing production account are also included.2 

A.  Value-added Output Framework  
 
Output 

Value-added output measures are constructed for the manufacturing sector and 19 National 
Income and Product Account (NIPA) manufacturing industries using a double deflation method.  
 
Manufacturing sector value-added output is developed using gross output data, obtained 
primarily from economic censuses and annual surveys of the U.S. Bureau of the Census, and 
data on the gross value of intermediate inputs (energy, materials, and services) from the U.S. 
Bureau of Economic Analysis (BEA).3 The value-added output measure for the manufacturing 
sector is constructed as a chained superlative index (Tornquist) of the 19 NIPA industry value-
added outputs. 
 
Similarly, for the 19 NIPA manufacturing industries, we construct current dollar value-added 
output measures using a double deflation method; gross output data primarily from economic 
censuses and annual surveys of the U.S. Bureau of the Census; and data on the gross value of 
intermediate inputs from BEA. Current dollar value-added output for one industry, NAICS 323, 
Printing and related support activities, is adjusted to exclude the output of households and 
nonprofit institutions.4 These current dollar value-added output measures are then deflated 
using chain-type price indexes to obtain real value-added output by industry.   
 
Inputs  
 
In the value-added framework, output is defined as gross output less the value of intermediate 
inputs. As a result, measures of total factor productivity based on a value-added output concept 
relate output only to the primary inputs, capital and labor, whose value remains reflected in 
output. In the value-added model, total factor productivity for the manufacturing sector is 
estimated using unpublished manufacturing sector value-added output measures, BLS 
published labor input measures, and unpublished capital services measures consistent with BLS 
methodology.   
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For the manufacturing sector, unpublished capital input and published BLS labor input 
measures are used in estimating value-added total factor productivity. The capital input used in 
this research differs slightly from BLS published capital input because it is estimated based on 
the experimental value-added model rather than the published BLS sectoral model.  
 
Capital input is measured as the flow of capital services from physical capital stock and 
intellectual property assets. There are 90 asset types for fixed business equipment, structures, 
inventories, land, and intellectual property products. The aggregate capital services measures 
are obtained by Tornquist aggregation of the capital stocks for each asset type using asset 
rental price weights, in each of the nineteen manufacturing NIPA industry groupings. Each 
rental price reflects the nominal rate of return to all assets within the industry and rates of 
economic depreciation and revaluation for the specific asset; rental prices are adjusted for the 
effects of taxes. The capital input measures developed for the manufacturing production model 
are consistent with BLS published data but have been adjusted to allow for consistency among 
the three output concept models.  
 
BLS published labor input in the manufacturing sector is obtained by Tornquist aggregation of 
the hours at work by all persons, classified by education, work experience, and gender with 
weights determined by their shares of labor compensation. The labor input measures used in 
the unpublished manufacturing production account are the BLS published indexes of labor 
input and are consistent across the value-added, sectoral, and gross models.5  
 
For the 19 NIPA manufacturing industries, we estimate total factor productivity on a value-
added basis using BLS published labor input and unpublished capital services measures by NIPA 
industry, developed for the unpublished manufacturing production account. NIPA industry level 
capital measures are computed using a service flow concept for physical capital assets — 
equipment, structures, inventories, and land. Labor input for NIPA industries is hours at work by 
all persons, classified by education, work experience, and gender, with weights determined by 
their shares of labor compensation.  
 
B.  Sectoral Output Framework  
 
Output 

A current dollar sectoral output measure for the manufacturing sector is constructed primarily 
using data from the economic censuses and annual surveys of the U.S. Bureau of the Census. 
BLS estimates of sectoral output measures for the manufacturing sector are constructed by 
adjusting BLS estimates of gross output to remove manufacturing sector intrasectoral 
transactions. A real sectoral output measure for the manufacturing sector is obtained by 
deflating the current dollar sectoral output measure using a sectoral output deflator.  

Similarly, unpublished sectoral output measures for the 19 NIPA manufacturing industries are 
constructed using economic census and annual survey data from the U.S. Bureau of the Census. 
To construct sectoral output measures for the 19 NIPA manufacturing industries, we omit 
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intrasectoral transactions from the value of gross output. In constructing our estimate of the 
sectoral output in each manufacturing industry, the value of intermediate inputs purchased 
from outside the manufacturing sector industries is estimated based on BEA Input-Output Use 
tables. Data on imported intermediate inputs for manufacturing industries is obtained from 
BEA import matrices. Real sectoral output measures for the manufacturing industries are then 
obtained by deflating the current dollar sectoral output measures using a sectoral output 
deflator.  

Inputs 

In the sectoral output framework, the value of output is defined as gross output adjusted to 
remove the value of intrasectoral transactions. Sectoral output for the manufacturing sector 
can be defined as value-added output for the manufacturing sector plus purchases of 
intermediate inputs from outside the sector. Alternatively, sectoral output for an industry can 
be equated to the value of capital, labor, energy, materials and purchased business services 
inputs, where the inputs have also been adjusted to remove the value of intrasectoral 
transactions. Measures of total factor productivity based on the sectoral output concept relate 
sectoral output both to the primary inputs, capital and labor, and the intermediate inputs, 
energy, materials and purchased business services, with an adjustment on the input side to 
remove the value of intrasectoral transactions.   
 
For the manufacturing sector, unpublished capital input consistent with BLS methodology and 
published BLS labor input measures are used in estimating sectoral total factor productivity. As 
described above, capital input is measured as the flow of capital services from physical capital 
stock and intellectual property assets. The labor input measures used in the unpublished 
manufacturing production account are the BLS published indexes of labor input and are 
consistent across the value-added, sectoral, and gross models. 
 
The value of intermediate input purchases from outside the manufacturing sector is estimated 
using BEA Input-Output Use tables, BEA data on manufacturing sector purchases of 
intermediates from government and household sectors, and data on imported intermediate 
inputs from BEA import matrices. Finally, a total intermediate input measure for the 
manufacturing sector is constructed as a Tornquist index of intermediate inputs purchased 
from private industries outside the manufacturing sector, from government and nonprofits, and 
imported from outside the United States. 

For the 19 NIPA manufacturing industries, unpublished capital input consistent with BLS 
methodology and published BLS labor input measures are used. Unpublished data on 
intermediate input measures (energy, materials, and services) and capital, labor, and 
intermediate input costs are also developed and adjusted to remove the value of intrasectoral 
transactions. 
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C.  Gross Output Framework  
 
Output 

Current dollar gross output for the manufacturing sector is constructed primarily using data 
from the economic censuses and annual surveys of the U.S. Bureau of the Census. Real gross 
output for the manufacturing sector is constructed using a chained superlative index (Tornqvist) 
of three-digit NAICS industry outputs. 
 
Current dollar gross output for the 19 NIPA manufacturing industries is constructed primarily 
using data from the economic censuses and annual surveys of the U.S. Bureau of the Census. 
Note that in one industry, NAICS 323, Printing and related support activities, current dollar 
gross output is adjusted to exclude the output of households and nonprofit institutions. Real 
gross output measures for the manufacturing industries are obtained by deflating the current 
dollar gross output measures using a gross output deflator.  
 
Inputs 
 
In the gross output framework, the value of all production, including the value of output sold as 
intrasectoral transactions, is included in the output measure. Therefore, gross output is 
equated to the value of capital, labor, energy, materials and purchased business services inputs. 
Measures of total factor productivity based on the gross output concept relate gross output 
both to the primary inputs, capital and labor, and the intermediate inputs, energy, materials 
and purchased business services. 
 
For the manufacturing sector, unpublished capital input and published BLS labor input 
measures are used in estimating gross total factor productivity. Energy, materials and 
purchased services data for each manufacturing industry is estimated using BEA data on 
energy, materials, and services initially. This data is then adjusted to remove the gross output 
value of households and nonprofit institutions and to meet the condition that the value of gross 
output is equal to total input cost. A Tornquist aggregate across NIPA industries is generated for 
each intermediate input, using compensation data for the input to obtain share weights, in 
order to construct energy, materials, and purchased services quantity indexes for the 
manufacturing sector.    
 
Similarly, for the 19 NIPA manufacturing industries, unpublished capital input and published BLS 
labor input measures are used in estimating gross total factor productivity for each industry. 
Energy, materials and purchased business services input and compensation data for the 
manufacturing industries is estimated by BLS, as described above.  
 

1 Data series constructed for output, inputs, and total factor productivity are available upon request of the authors.   
2 Tables A-1, A-2, and A-3 describe the methodology and data sources used for the value-added, sectoral, and 
gross output models. Tables A-4, A-5, and A-6 present total factor productivity measures based on each output 
concept. Tables A-7, A-8, and A-9 present industry shares derived using each output concept. Tables A-10, A-11, 
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and A-12 present industry contributions based on each output concept. Table A-13 compares BLS published 
sectoral output to unpublished manufacturing production account sectoral output. Table A-14 compares BLS 
published capital services measures to unpublished manufacturing production account capital services. 
3 Data on the gross value of intermediate inputs is constructed for use in this project. Initially, BEA gross 
intermediate input data is obtained. This data is then adjusted to uphold the relationship between output and 
input values in the gross output framework. Unpublished gross output data is constructed for this project and 
derived primarily from U.S. Bureau of the Census data sources.   
4 The value-added output value of nonprofit entities is estimated using either nonprofit employment ratios based 
on Economic Census data or nonprofit compensation ratios prepared by the U.S. Bureau of Economic Analysis and 
based on Economic Census data supplemented with County Business Pattern data, depending on data availability 
for each of the 19 National Income and Product Account (NIPA) industries.   
5 See U.S. Department of Labor, Bureau of Labor Statistics, Labor Composition and US Productivity Growth, 1948-
90, Bulletin 2426, (Washington DC: U.S. Government Printing Office) December 1993 for a complete description of 
Tornquist aggregation of hours. https://www.bls.gov/productivity/articles-and-research/labor-composition-us-
productivity-growth-1948-1990.pdf  See also “Changes in the Composition of Labor for BLS Multifactor Productivity 
Measures,” https://www.bls.gov/productivity/technical-notes/changes-in-composition-of-labor-total-factor-
productivity-2014.pdf .   

75

https://www.bls.gov/productivity/articles-and-research/labor-composition-us-productivity-growth-1948-1990.pdf
https://www.bls.gov/productivity/articles-and-research/labor-composition-us-productivity-growth-1948-1990.pdf
https://www.bls.gov/productivity/technical-notes/changes-in-composition-of-labor-total-factor-productivity-2014.pdf
https://www.bls.gov/productivity/technical-notes/changes-in-composition-of-labor-total-factor-productivity-2014.pdf


O
ut

pu
t

Ca
pi

ta
l 

La
bo

r 

M
an

uf
ac

tu
rin

g 
Se

ct
or

Re
al

 v
al

ue
 a

dd
ed

 o
ut

pu
t f

or
 th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 c
on

st
ru

ct
ed

 u
si

ng
 g

ro
ss

 o
ut

pu
t 

da
ta

, o
bt

ai
ne

d 
pr

im
ar

ily
 fr

om
 e

co
no

m
ic

 c
en

su
se

s a
nd

 a
nn

ua
l s

ur
ve

ys
 o

f t
he

 U
.S

. C
en

su
s 

Bu
re

au
, a

nd
 U

.S
. B

ur
ea

u 
of

 E
co

no
m

ic
 A

na
ly

si
s (

BE
A)

 d
at

a 
on

 th
e 

gr
os

s v
al

ue
 o

f 
in

te
rm

ed
ia

te
 in

pu
ts

 (e
ne

rg
y,

 m
at

er
ia

ls
, a

nd
 se

rv
ic

es
). 

Es
tim

at
es

 o
f v

al
ue

-a
dd

ed
 o

ut
pu

t f
or

 
th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
 a

re
 c

on
st

ru
ct

ed
 u

si
ng

 a
 c

ha
in

ed
 su

pe
rla

tiv
e 

in
de

x 
(T

or
nq

vi
st

) o
f 

th
e 

19
 N

at
io

na
l I

nc
om

e 
an

d 
Pr

od
uc

t A
cc

ou
nt

 (N
IP

A)
 in

du
st

ry
 o

ut
pu

t m
ea

su
re

s.

Ca
pi

ta
l s

er
vi

ce
 m

ea
su

re
s a

re
 c

on
st

ru
ct

ed
 u

sin
g 

BE
A 

ca
pi

ta
l 

in
ve

st
m

en
t d

at
a 

an
d 

a 
ca

pi
ta

l m
ea

su
re

m
en

t m
et

ho
do

lo
gy

 
co

ns
ist

en
t w

ith
 U

.S
. B

ur
ea

u 
of

 L
ab

or
 S

ta
tis

tic
s (

BL
S)

 
pu

bl
ish

ed
 d

at
a.

 U
np

ub
lis

he
d 

ca
pi

ta
l c

om
pe

ns
at

io
n 

fo
r t

he
 

m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 c

on
st

ru
ct

ed
 to

 b
e 

co
ns

ist
en

t w
ith

 
BL

S 
m

et
ho

do
lo

gy
.  

BL
S 

pu
bl

ish
ed

 la
bo

r i
np

ut
, d

ef
in

ed
 a

s h
ou

rs
 w

or
ke

d 
ad

ju
st

ed
 

fo
r d

iff
er

en
ce

s i
n 

ag
e,

 e
du

ca
tio

n,
 a

nd
 g

en
de

r, 
is 

us
ed

 to
 

es
tim

at
e 

to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 in

 th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

. B
LS

 p
ub

lis
he

d 
ho

ur
s w

or
ke

d 
by

 a
ll 

pe
rs

on
s i

s u
se

d 
to

 
es

tim
at

e 
la

bo
r p

ro
du

ct
iv

ity
 in

 th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

. 
U

np
ub

lis
he

d 
la

bo
r c

om
pe

ns
at

io
n 

fo
r t

he
 m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 c
on

st
ru

ct
ed

 to
 b

e 
co

ns
ist

en
t w

ith
 B

LS
 m

et
ho

do
lo

gy
.

19
 N

IP
A 

M
an

uf
ac

tu
rin

g 
In

du
st

rie
s

Re
al

 v
al

ue
 a

dd
ed

 o
ut

pu
t f

or
 th

e 
19

 N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s i
s c

on
st

ru
ct

ed
 u

si
ng

 
un

pu
bl

is
he

d 
gr

os
s o

ut
pu

t d
at

a,
 o

bt
ai

ne
d 

pr
im

ar
ily

 fr
om

 e
co

no
m

ic
 c

en
su

se
s a

nd
 a

nn
ua

l 
su

rv
ey

s o
f t

he
 C

en
su

s B
ur

ea
u,

 a
nd

 d
at

a 
on

 th
e 

gr
os

s v
al

ue
 o

f i
nt

er
m

ed
ia

te
 in

pu
ts

 (B
EA

 
en

er
gy

, m
at

er
ia

ls
, a

nd
 se

rv
ic

es
) f

or
 e

ac
h 

in
du

st
ry

. G
ro

ss
 o

ut
pu

t a
nd

 in
te

rm
ed

ia
te

 in
pu

ts
 

ar
e 

de
fla

te
d 

se
pa

ra
te

ly
 u

si
ng

 g
ro

ss
 o

ut
pu

t a
nd

 in
te

rm
ed

ia
te

 in
pu

t p
ric

e 
de

fla
to

rs
. R

ea
l 

va
lu

e 
ad

de
d 

ou
tp

ut
 fo

r e
ac

h 
in

du
st

ry
 is

 o
bt

ai
ne

d 
as

 in
du

st
ry

 re
al

 g
ro

ss
 o

ut
pu

t l
es

s t
he

 re
al

 
va

lu
e 

of
 in

te
rm

ed
ia

te
 in

pu
ts

 in
 th

at
 in

du
st

ry
. N

ot
e 

th
at

 in
 o

ne
 in

du
st

ry
, N

AI
CS

 3
23

, 
Pr

in
tin

g 
an

d 
re

la
te

d 
su

pp
or

t a
ct

iv
iti

es
, v

al
ue

-a
dd

ed
 o

ut
pu

t i
s a

dj
us

te
d 

to
 re

m
ov

e 
th

e 
va

lu
e-

ad
de

d 
ou

tp
ut

 o
f n

on
pr

of
its

.  
  

Ca
pi

ta
l s

er
vi

ce
 m

ea
su

re
s f

or
 e

ac
h 

of
 th

e 
19

 N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s a
re

 c
on

st
ru

ct
ed

 u
sin

g 
BE

A 
ca

pi
ta

l 
in

ve
st

m
en

t d
at

a 
an

d 
a 

ca
pi

ta
l m

ea
su

re
m

en
t m

et
ho

do
lo

gy
 

co
ns

ist
en

t w
ith

 B
LS

 p
ub

lis
he

d 
da

ta
. U

np
ub

lis
he

d 
ca

pi
ta

l 
co

m
pe

ns
at

io
n 

fo
r e

ac
h 

N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

 is
 

co
ns

tr
uc

te
d 

to
 b

e 
co

ns
ist

en
t w

ith
 B

LS
 m

et
ho

do
lo

gy
.  

BL
S 

pu
bl

ish
ed

 la
bo

r i
np

ut
, d

ef
in

ed
 a

s h
ou

rs
 w

or
ke

d 
ad

ju
st

ed
 

fo
r d

iff
er

en
ce

s i
n 

ag
e,

 e
du

ca
tio

n,
 a

nd
 g

en
de

r, 
is 

us
ed

 to
 

es
tim

at
e 

to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 in

 e
ac

h 
of

 th
e 

19
 N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

rie
s.

 B
LS

 p
ub

lis
he

d 
ho

ur
s w

or
ke

d 
by

 a
ll 

pe
rs

on
s i

s u
se

d 
to

 e
st

im
at

e 
la

bo
r p

ro
du

ct
iv

ity
 in

 e
ac

h 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
. U

np
ub

lis
he

d 
la

bo
r c

om
pe

ns
at

io
n 

fo
r t

he
 m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 c
on

st
ru

ct
ed

 to
 b

e 
co

ns
ist

en
t 

w
ith

 B
LS

 m
et

ho
do

lo
gy

. L
ab

or
 c

om
pe

ns
at

io
n 

da
ta

 fo
r e

ac
h 

N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

 is
 u

np
ub

lis
he

d 
da

ta
 d

ev
el

op
ed

 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
pr

od
uc

tio
n 

ac
co

un
t.

In
du

st
ry

  W
ei

gh
ts

Ta
bl

e 
A-

1.
  V

al
ue

 A
dd

ed
 M

ea
su

re
m

en
t F

ra
m

ew
or

k

So
ur

ce
 o

f C
om

po
ne

nt

To
 a

na
ly

ze
 e

ac
h 

in
du

st
ry

's 
co

nt
rib

ut
io

n 
to

 m
an

uf
ac

tu
rin

g 
se

ct
or

 to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 g

ro
w

th
 a

s m
ea

su
re

d 
us

in
g 

va
lu

e-
ad

de
d 

ou
tp

ut
, s

ha
re

 w
ei

gh
ts

 fo
r e

ac
h 

of
 th

e 
19

 N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s a
re

 
de

fin
ed

 a
s e

ac
h 

in
du

st
ry

's 
cu

rr
en

t d
ol

la
r v

al
ue

 a
dd

ed
 o

ut
pu

t r
el

at
iv

e 
to

 m
an

uf
ac

tu
rin

g 
se

ct
or

 c
ur

re
nt

 d
ol

la
r v

al
ue

 a
dd

ed
 o

ut
pu

t. 
 

So
ur

ce
:  

Bu
re

au
 o

f L
ab

or
 S

ta
tis

tic
s

76



O
ut

pu
t

Ca
pi

ta
l 

La
bo

r 
En

er
gy

M
at

er
ia

ls
Pu

rc
ha

se
d 

Se
rv

ic
es

M
an

uf
ac

tu
rin

g 
Se

ct
or

Cu
rr

en
t d

ol
la

r s
ec

to
ra

l o
ut

pu
t f

or
 th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 c
on

st
ru

ct
ed

 p
rim

ar
ily

 
us

in
g 

da
ta

 fr
om

 th
e 

ec
on

om
ic

 c
en

su
se

s a
nd

 
an

nu
al

 su
rv

ey
s o

f t
he

 U
.S

. C
en

su
s B

ur
ea

u.
 R

ea
l 

se
ct

or
al

 o
ut

pu
t f

or
 th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 
co

ns
tr

uc
te

d 
us

in
g 

a 
ch

ai
ne

d 
su

pe
rla

tiv
e 

in
de

x 
(T

or
nq

vi
st

) o
f t

he
 1

9 
N

at
io

na
l I

nc
om

e 
an

d 
Pr

od
uc

t A
cc

ou
nt

 (N
IP

A)
 in

du
st

ry
 o

ut
pu

t 
m

ea
su

re
s.

Ca
pi

ta
l s

er
vi

ce
 m

ea
su

re
s a

re
 

co
ns

tr
uc

te
d 

us
in

g 
U

.S
. B

ur
ea

u 
of

 
Ec

on
om

ic
 A

na
ly

sis
 (B

EA
) c

ap
ita

l 
in

ve
st

m
en

t d
at

a 
an

d 
a 

ca
pi

ta
l 

m
ea

su
re

m
en

t m
et

ho
do

lo
gy

 
co

ns
ist

en
t w

ith
 B

LS
 p

ub
lis

he
d 

da
ta

. 
U

np
ub

lis
he

d 
ca

pi
ta

l c
om

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 

co
ns

tr
uc

te
d 

to
 b

e 
co

ns
ist

en
t w

ith
 

U
.S

. B
ur

ea
u 

of
 L

ab
or

 S
ta

tis
tic

s (
BL

S)
 

m
et

ho
do

lo
gy

.  

BL
S 

pu
bl

ish
ed

 la
bo

r i
np

ut
, d

ef
in

ed
 a

s h
ou

rs
 

w
or

ke
d 

ad
ju

st
ed

 fo
r d

iff
er

en
ce

s i
n 

ag
e,

 
ed

uc
at

io
n,

 a
nd

 g
en

de
r, 

is 
us

ed
 to

 e
st

im
at

e 
to

ta
l f

ac
to

r p
ro

du
ct

iv
ity

 in
 th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
. B

LS
 p

ub
lis

he
d 

ho
ur

s 
w

or
ke

d 
by

 a
ll 

pe
rs

on
s i

s u
se

d 
to

 e
st

im
at

e 
la

bo
r p

ro
du

ct
iv

ity
 in

 th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

. U
np

ub
lis

he
d 

la
bo

r c
om

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 c

on
st

ru
ct

ed
 

to
 b

e 
co

ns
ist

en
t w

ith
 B

LS
 m

et
ho

do
lo

gy
.

Se
ct

or
al

 e
ne

rg
y 

in
pu

t a
nd

 c
om

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 d

ev
el

op
ed

 
us

in
g 

BE
A 

da
ta

 o
n 

pu
rc

ha
se

s o
f e

ne
rg

y 
in

pu
ts

. I
nt

ra
se

ct
or

al
 p

ur
ch

as
es

 o
f e

ne
rg

y 
in

pu
ts

 a
re

 th
en

 e
st

im
at

ed
 a

nd
 u

se
d 

in
 

co
ns

tr
uc

tin
g 

m
ea

su
re

s o
f e

ne
rg

y 
in

pu
ts

 
pu

rc
ha

se
d 

ou
ts

id
e 

th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

.

Se
ct

or
al

 m
at

er
ia

ls 
in

pu
t a

nd
 

co
m

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 d

ev
el

op
ed

 u
sin

g 
BE

A 
da

ta
 o

n 
pu

rc
ha

se
s o

f m
at

er
ia

ls 
in

pu
ts

. 
In

tr
as

ec
to

ra
l p

ur
ch

as
es

 o
f m

at
er

ia
ls 

in
pu

ts
 a

re
 th

en
 e

st
im

at
ed

 a
nd

 u
se

d 
in

 
co

ns
tr

uc
tin

g 
m

ea
su

re
s o

f m
at

er
ia

ls 
in

pu
ts

 p
ur

ch
as

ed
 o

ut
sid

e 
th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
.

Se
ct

or
al

 se
rv

ic
es

 in
pu

t a
nd

 c
om

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 

de
ve

lo
pe

d 
fu

sin
g 

BE
A 

da
ta

 o
n 

pu
rc

ha
se

s 
of

 se
rv

ic
es

 in
pu

ts
. I

nt
ra

se
ct

or
al

 
pu

rc
ha

se
s o

f s
er

vi
ce

s i
np

ut
s a

re
 th

en
 

es
tim

at
ed

 a
nd

 u
se

d 
in

 c
on

st
ru

ct
in

g 
m

ea
su

re
s o

f s
er

vi
ce

s i
np

ut
s p

ur
ch

as
ed

 
ou

ts
id

e 
th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
.

19
 N

IP
A 

M
an

uf
ac

tu
rin

g 
In

du
st

rie
s

Cu
rr

en
t d

ol
la

r s
ec

to
ra

l o
ut

pu
t f

or
 e

ac
h 

of
 th

e 
19

 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

rie
s i

s c
on

st
ru

ct
ed

 
pr

im
ar

ily
 u

sin
g 

da
ta

 fr
om

 th
e 

ec
on

om
ic

 
ce

ns
us

es
 a

nd
 a

nn
ua

l s
ur

ve
ys

 o
f t

he
 U

.S
. C

en
su

s 
Bu

re
au

. R
ea

l s
ec

to
ra

l o
ut

pu
t m

ea
su

re
s f

or
 th

e 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s a
re

 o
bt

ai
ne

d 
by

 
de

fla
tin

g 
th

e 
cu

rr
en

t d
ol

la
r s

ec
to

ra
l o

ut
pu

t 
m

ea
su

re
s u

sin
g 

a 
se

ct
or

al
 o

ut
pu

t d
ef

la
to

r. 
N

ot
e 

th
at

 in
 o

ne
 in

du
st

ry
, N

AI
CS

 3
23

, P
rin

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

, c
ur

re
nt

 d
ol

la
r 

se
ct

or
al

 o
ut

pu
t i

s a
dj

us
te

d 
to

 e
xc

lu
de

 th
e 

ou
tp

ut
 o

f h
ou

se
ho

ld
s a

nd
 n

on
pr

of
it 

in
st

itu
tio

ns
. 

Ca
pi

ta
l s

er
vi

ce
 m

ea
su

re
s f

or
 e

ac
h 

N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

 a
re

 
co

ns
tr

uc
te

d 
us

in
g 

BE
A 

ca
pi

ta
l 

in
ve

st
m

en
t d

at
a 

an
d 

a 
ca

pi
ta

l 
m

ea
su

re
m

en
t m

et
ho

do
lo

gy
 

co
ns

ist
en

t w
ith

 B
LS

 p
ub

lis
he

d 
da

ta
. 

U
np

ub
lis

he
d 

ca
pi

ta
l c

om
pe

ns
at

io
n 

fo
r e

ac
h 

N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

 
is 

co
ns

tr
uc

te
d 

to
 b

e 
co

ns
ist

en
t w

ith
 

BL
S 

m
et

ho
do

lo
gy

.  

BL
S 

pu
bl

ish
ed

 la
bo

r i
np

ut
, d

ef
in

ed
 a

s h
ou

rs
 

w
or

ke
d 

ad
ju

st
ed

 fo
r d

iff
er

en
ce

s i
n 

ag
e,

 
ed

uc
at

io
n,

 a
nd

 g
en

de
r, 

is 
us

ed
 to

 e
st

im
at

e 
to

ta
l f

ac
to

r p
ro

du
ct

iv
ity

 in
 e

ac
h 

of
 th

e 
19

 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

rie
s.

 B
LS

 
pu

bl
ish

ed
 h

ou
rs

 w
or

ke
d 

by
 a

ll 
pe

rs
on

s i
s 

us
ed

 to
 e

st
im

at
e 

la
bo

r p
ro

du
ct

iv
ity

 in
 e

ac
h 

N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

. U
np

ub
lis

he
d 

la
bo

r c
om

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 c

on
st

ru
ct

ed
 to

 b
e 

co
ns

ist
en

t w
ith

 
BL

S 
m

et
ho

do
lo

gy
. L

ab
or

 c
om

pe
ns

at
io

n 
da

ta
 fo

r e
ac

h 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
 

is 
un

pu
bl

ish
ed

 d
at

a 
de

ve
lo

pe
d 

fo
r t

he
 

m
an

uf
ac

tu
rin

g 
pr

od
uc

tio
n 

ac
co

un
t.

Se
ct

or
al

 e
ne

rg
y 

in
pu

t a
nd

 c
om

pe
ns

at
io

n 
fo

r e
ac

h 
of

 th
e 

19
 N

IP
A 

in
du

st
rie

s i
s 

de
ve

lo
pe

d 
us

in
g 

BE
A 

da
ta

 o
n 

pu
rc

ha
se

s o
f 

en
er

gy
 in

pu
ts

. I
nt

ra
se

ct
or

al
 p

ur
ch

as
es

 o
f 

en
er

gy
 in

pu
ts

 a
re

 th
en

 e
st

im
at

ed
 a

nd
 

us
ed

 in
 c

on
st

ru
ct

in
g 

m
ea

su
re

s o
f e

ne
rg

y 
in

pu
ts

 p
ur

ch
as

ed
 o

ut
sid

e 
ea

ch
 in

du
st

ry
.

Se
ct

or
al

 m
at

er
ia

ls 
in

pu
t a

nd
 

co
m

pe
ns

at
io

n 
fo

r e
ac

h 
N

IP
A 

in
du

st
ry

 is
 

de
ve

lo
pe

d 
us

in
g 

BE
A 

da
ta

 o
n 

pu
rc

ha
se

s 
of

 m
at

er
ia

ls 
in

pu
ts

. I
nt

ra
se

ct
or

al
 

pu
rc

ha
se

s o
f m

at
er

ia
ls 

in
pu

ts
 a

re
 th

en
 

es
tim

at
ed

 a
nd

 u
se

d 
in

 c
on

st
ru

ct
in

g 
m

ea
su

re
s o

f m
at

er
ia

ls 
in

pu
ts

 p
ur

ch
as

ed
 

ou
ts

id
e 

ea
ch

 in
du

st
ry

.

Se
ct

or
al

 se
rv

ic
es

 in
pu

t a
nd

 c
om

pe
ns

at
io

n 
fo

r e
ac

h 
N

IP
A 

in
du

st
ry

 is
 d

ev
el

op
ed

 u
sin

g 
BE

A 
da

ta
 o

n 
pu

rc
ha

se
s o

f s
er

vi
ce

s i
np

ut
s.

 
In

tr
as

ec
to

ra
l p

ur
ch

as
es

 o
f s

er
vi

ce
s i

np
ut

s 
ar

e 
th

en
 e

st
im

at
ed

 a
nd

 u
se

d 
in

 
co

ns
tr

uc
tin

g 
m

ea
su

re
s o

f s
er

vi
ce

s i
np

ut
s 

pu
rc

ha
se

d 
ou

ts
id

e 
ea

ch
 in

du
st

ry
.

In
du

st
ry

 W
ei

gh
ts

Ta
bl

e 
A-

2.
  S

ec
to

ra
l M

ea
su

re
m

en
t F

ra
m

ew
or

k

So
ur

ce
 o

f C
om

po
ne

nt

To
 a

na
ly

ze
 e

ac
h 

in
du

st
ry

's 
co

nt
rib

ut
io

n 
to

 m
an

uf
ac

tu
rin

g 
se

ct
or

 to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 g

ro
w

th
 a

s m
ea

su
re

d 
us

in
g 

se
ct

or
al

 o
ut

pu
t, 

in
du

st
ry

 w
ei

gh
ts

 fo
r e

ac
h 

N
IP

A 
in

du
st

ry
 a

re
 d

ef
in

ed
 a

s t
he

 sh
ar

e 
of

 e
ac

h 
in

du
st

ry
's 

cu
rr

en
t d

ol
la

r s
ec

to
ra

l o
ut

pu
t i

n 
se

ct
or

al
 

ou
tp

ut
 fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

. 

So
ur

ce
:  

Bu
re

au
 o

f L
ab

or
 S

ta
tis

tic
s

77



O
ut

pu
t

Ca
pi

ta
l 

La
bo

r 
En

er
gy

M
at

er
ia

ls
Pu

rc
ha

se
d 

Se
rv

ic
es

M
an

uf
ac

tu
rin

g 
Se

ct
or

Cu
rr

en
t d

ol
la

r g
ro

ss
 o

ut
pu

t f
or

 th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 c

on
st

ru
ct

ed
 

pr
im

ar
ily

 u
sin

g 
da

ta
 fr

om
 th

e 
ec

on
om

ic
 

ce
ns

us
es

 a
nd

 a
nn

ua
l s

ur
ve

ys
 o

f t
he

 U
.S

. 
Ce

ns
us

 B
ur

ea
u.

 R
ea

l g
ro

ss
 o

ut
pu

t f
or

 
th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 c
on

st
ru

ct
ed

 
us

in
g 

a 
ch

ai
ne

d 
su

pe
rla

tiv
e 

in
de

x 
(T

or
nq

vi
st

) o
f t

he
 1

9 
N

at
io

na
l I

nc
om

e 
an

d 
Pr

od
uc

t A
cc

ou
nt

 (N
IP

A)
 in

du
st

ry
 

ou
tp

ut
 m

ea
su

re
s.

Ca
pi

ta
l s

er
vi

ce
 m

ea
su

re
s a

re
 

co
ns

tr
uc

te
d 

us
in

g 
U

.S
. B

ur
ea

u 
of

 
Ec

on
om

ic
 A

na
ly

sis
 (B

EA
) c

ap
ita

l 
in

ve
st

m
en

t d
at

a 
an

d 
a 

ca
pi

ta
l 

m
ea

su
re

m
en

t m
et

ho
do

lo
gy

 c
on

sis
te

nt
 

w
ith

 U
.S

. B
ur

ea
u 

of
 L

ab
or

 S
ta

tis
tic

s 
(B

LS
) p

ub
lis

he
d 

da
ta

. U
np

ub
lis

he
d 

ca
pi

ta
l c

om
pe

ns
at

io
n 

fo
r t

he
 

m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 c

on
st

ru
ct

ed
 to

 
be

 c
on

sis
te

nt
 w

ith
 B

LS
 m

et
ho

do
lo

gy
.  

BL
S 

pu
bl

ish
ed

 la
bo

r i
np

ut
, d

ef
in

ed
 a

s h
ou

rs
 w

or
ke

d 
ad

ju
st

ed
 fo

r d
iff

er
en

ce
s i

n 
ag

e,
 e

du
ca

tio
n,

 a
nd

 
ge

nd
er

, i
s u

se
d 

to
 e

st
im

at
e 

to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 

in
 th

e 
m

an
uf

ac
tu

rin
g 

se
ct

or
. B

LS
 p

ub
lis

he
d 

ho
ur

s 
w

or
ke

d 
by

 a
ll 

pe
rs

on
s i

s u
se

d 
to

 e
st

im
at

e 
la

bo
r 

pr
od

uc
tiv

ity
 in

 th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

. 
U

np
ub

lis
he

d 
la

bo
r c

om
pe

ns
at

io
n 

fo
r t

he
 

m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 c

on
st

ru
ct

ed
 to

 b
e 

co
ns

ist
en

t 
w

ith
 B

LS
 m

et
ho

do
lo

gy
.

G
ro

ss
 e

ne
rg

y 
in

pu
t a

nd
 

co
m

pe
ns

at
io

n 
fo

r t
he

 
m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 
de

ve
lo

pe
d 

fo
r t

he
 u

np
ub

lis
he

d 
m

an
uf

ac
tu

rin
g 

pr
od

uc
tio

n 
ac

co
un

t u
sin

g 
BE

A 
da

ta
 o

n 
pu

rc
ha

se
s o

f e
ne

rg
y 

in
pu

ts
. 

G
ro

ss
 m

at
er

ia
ls 

in
pu

t a
nd

 
co

m
pe

ns
at

io
n 

fo
r t

he
 

m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 

de
ve

lo
pe

d 
fo

r t
he

 u
np

ub
lis

he
d 

m
an

uf
ac

tu
rin

g 
pr

od
uc

tio
n 

ac
co

un
t u

sin
g 

BE
A 

da
ta

 o
n 

pu
rc

ha
se

s o
f m

at
er

ia
ls 

in
pu

ts
. 

G
ro

ss
 se

rv
ic

es
 in

pu
t a

nd
 

co
m

pe
ns

at
io

n 
fo

r t
he

 
m

an
uf

ac
tu

rin
g 

se
ct

or
 is

 
de

ve
lo

pe
d 

fo
r t

he
 u

np
ub

lis
he

d 
m

an
uf

ac
tu

rin
g 

pr
od

uc
tio

n 
ac

co
un

t u
sin

g 
BE

A 
da

ta
 o

n 
pu

rc
ha

se
s o

f s
er

vi
ce

s i
np

ut
s.

 

19
 N

IP
A 

M
an

uf
ac

tu
rin

g 
In

du
st

rie
s

Cu
rr

en
t d

ol
la

r g
ro

ss
 o

ut
pu

t f
or

 e
ac

h 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
 is

 
co

ns
tr

uc
te

d 
pr

im
ar

ily
 u

sin
g 

da
ta

 fr
om

 
th

e 
ec

on
om

ic
 c

en
su

se
s a

nd
 a

nn
ua

l 
su

rv
ey

s o
f t

he
 U

.S
. C

en
su

s B
ur

ea
u.

 R
ea

l 
gr

os
s o

ut
pu

t m
ea

su
re

s f
or

 th
e 

m
an

uf
ac

tu
rin

g 
in

du
st

rie
s a

re
 o

bt
ai

ne
d 

by
 d

ef
la

tin
g 

th
e 

cu
rr

en
t d

ol
la

r g
ro

ss
 

ou
tp

ut
 m

ea
su

re
s u

sin
g 

a 
gr

os
s o

ut
pu

t 
de

fla
to

r.

Ca
pi

ta
l s

er
vi

ce
 m

ea
su

re
s f

or
 e

ac
h 

N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

 a
re

 c
on

st
ru

ct
ed

 
us

in
g 

BE
A 

ca
pi

ta
l i

nv
es

tm
en

t d
at

a 
an

d 
a 

ca
pi

ta
l m

ea
su

re
m

en
t m

et
ho

do
lo

gy
 

co
ns

ist
en

t w
ith

 B
LS

 p
ub

lis
he

d 
da

ta
. 

U
np

ub
lis

he
d 

ca
pi

ta
l c

om
pe

ns
at

io
n 

fo
r 

ea
ch

 N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
ry

 is
 

co
ns

tr
uc

te
d 

to
 b

e 
co

ns
ist

en
t w

ith
 B

LS
 

m
et

ho
do

lo
gy

.  

BL
S 

pu
bl

ish
ed

 la
bo

r i
np

ut
, d

ef
in

ed
 a

s h
ou

rs
 w

or
ke

d 
ad

ju
st

ed
 fo

r d
iff

er
en

ce
s i

n 
ag

e,
 e

du
ca

tio
n,

 a
nd

 
ge

nd
er

, i
s u

se
d 

to
 e

st
im

at
e 

to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 

in
 e

ac
h 

of
 th

e 
19

 N
IP

A 
m

an
uf

ac
tu

rin
g 

in
du

st
rie

s.
 B

LS
 

pu
bl

ish
ed

 h
ou

rs
 w

or
ke

d 
by

 a
ll 

pe
rs

on
s i

s u
se

d 
to

 
es

tim
at

e 
la

bo
r p

ro
du

ct
iv

ity
 in

 e
ac

h 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
. U

np
ub

lis
he

d 
la

bo
r 

co
m

pe
ns

at
io

n 
fo

r t
he

 m
an

uf
ac

tu
rin

g 
se

ct
or

 is
 

co
ns

tr
uc

te
d 

to
 b

e 
co

ns
ist

en
t w

ith
 B

LS
 m

et
ho

do
lo

gy
. 

La
bo

r c
om

pe
ns

at
io

n 
da

ta
 fo

r e
ac

h 
N

IP
A 

m
an

uf
ac

tu
rin

g 
in

du
st

ry
 is

 u
np

ub
lis

he
d 

da
ta

 
de

ve
lo

pe
d 

fo
r t

he
 m

an
uf

ac
tu

rin
g 

pr
od

uc
tio

n 
ac

co
un

t.

G
ro

ss
 e

ne
rg

y 
in

pu
t a

nd
 

co
m

pe
ns

at
io

n 
fo

r e
ac

h 
N

IP
A 

in
du

st
ry

 is
 d

ev
el

op
ed

 u
sin

g 
BE

A 
da

ta
 o

n 
pu

rc
ha

se
s o

f 
en

er
gy

 in
pu

ts
. 

G
ro

ss
 m

at
er

ia
ls 

in
pu

t a
nd

 
co

m
pe

ns
at

io
n 

fo
r e

ac
h 

N
IP

A 
in

du
st

ry
 is

 d
ev

el
op

ed
 u

sin
g 

BE
A 

da
ta

 o
n 

pu
rc

ha
se

s o
f 

m
at

er
ia

ls 
in

pu
ts

. 

G
ro

ss
 se

rv
ic

es
 in

pu
t a

nd
 

co
m

pe
ns

at
io

n 
fo

r e
ac

h 
N

IP
A 

in
du

st
ry

 is
 d

ev
el

op
ed

 u
sin

g 
BE

A 
da

ta
 o

n 
pu

rc
ha

se
s o

f 
se

rv
ic

es
 in

pu
ts

. 

In
du

st
ry

 W
ei

gh
ts

Ta
bl

e 
A-

3.
  G

ro
ss

 O
ut

pu
t M

ea
su

re
m

en
t F

ra
m

ew
or

k

So
ur

ce
 o

f C
om

po
ne

nt

So
ur

ce
:  

Bu
re

au
 o

f L
ab

or
 S

ta
tis

tic
s

To
 a

na
ly

ze
 e

ac
h 

in
du

st
ry

's 
co

nt
rib

ut
io

n 
to

 m
an

uf
ac

tu
rin

g 
se

ct
or

 to
ta

l f
ac

to
r p

ro
du

ct
iv

ity
 g

ro
w

th
 a

s m
ea

su
re

d 
us

in
g 

gr
os

s o
ut

pu
t, 

in
du

st
ry

 w
ei

gh
ts

 fo
r e

ac
h 

N
IP

A 
in

du
st

ry
 a

re
 d

ef
in

ed
 a

s t
he

 sh
ar

e 
of

 e
ac

h 
in

du
st

ry
's 

cu
rr

en
t d

ol
la

r g
ro

ss
 

ou
tp

ut
 in

 g
ro

ss
 o

ut
pu

t f
or

 th
e 

m
an

uf
ac

tu
rin

g 
se

ct
or

. 

78



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

3.
4

2.
1

4.
9

5.
1

-3
.4

5.
8

10
.5

4.
8

1.
5

4.
1

1.
2

1.
3

-9
.3

8.
6

-1
.4

-3
.3

-1
.1

2.
8

-2
.8

-3
.7

3.
1

1.
3

-4
.2

-1
.6

10
.2

1.
0

3.
4

-0
.8

4.
1

32
1

W
oo

d 
pr

od
uc

ts
-6

.4
-5

.4
-1

.8
-0

.7
1.

9
6.

5
2.

7
-6

.0
4.

9
-1

.9
10

.2
4.

3
0.

6
9.

8
8.

5
-2

.3
0.

1
-5

.6
-0

.9
6.

2
-8

.2
-1

0.
1

-1
.3

-4
.8

17
.9

1.
3

2.
5

-0
.1

5.
9

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
10

.3
-2

.5
-1

.1
-5

.1
-2

.5
2.

0
6.

8
3.

4
5.

4
-1

1.
9

-1
.6

0.
5

-1
2.

1
2.

7
9.

3
4.

4
6.

6
-2

.3
-2

.0
-2

.2
7.

3
-3

.7
-1

.2
0.

8
7.

0
0.

6
0.

0
0.

4
3.

9

33
1

Pr
im

ar
y 

m
et

al
s

1.
1

1.
9

7.
6

12
.7

-8
.1

8.
9

2.
5

13
.2

-1
.4

-3
.3

-1
.0

-2
.0

1.
6

0.
4

0.
8

13
.9

3.
9

-1
.7

6.
2

16
.2

-8
.2

-7
.4

1.
3

16
.2

-1
8.

2
1.

2
1.

3
1.

8
-2

.5

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
-1

.0
-5

.3
0.

8
4.

3
-7

.5
1.

8
8.

1
5.

0
0.

8
0.

6
1.

9
-3

.3
-1

8.
9

10
.7

2.
8

-2
.6

-3
.0

-0
.4

-5
.3

-2
.6

10
.5

-1
.1

-4
.8

-5
.3

16
.5

-0
.1

1.
4

-1
.8

5.
0

33
3

M
ac

hi
ne

ry
0.

6
6.

0
-6

.9
-0

.8
-4

.8
10

.2
3.

6
9.

3
5.

1
4.

2
-0

.3
0.

1
-1

1.
6

9.
8

7.
4

-3
.5

-2
.5

-3
.6

-9
.0

-7
.8

12
.4

2.
0

-5
.2

-2
.4

8.
9

0.
8

3.
8

-1
.2

3.
1

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

30
.1

23
.3

22
.7

38
.1

-3
.5

14
.6

26
.6

15
.8

13
.6

14
.8

5.
7

14
.5

2.
6

12
.0

3.
9

-6
.4

1.
6

1.
6

3.
9

-1
.6

7.
3

6.
5

-2
.0

1.
4

3.
5

6.
2

12
.1

3.
5

2.
5

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
2

-1
7.

7
9.

9
4.

2
7.

0
5.

9
10

.7
-2

.3
5.

4
15

.2
-8

.8
6.

8
-1

0.
7

3.
0

-4
.6

-0
.2

6.
2

-6
.9

10
.7

-3
.8

1.
8

4.
4

-7
.4

-3
.1

8.
8

1.
6

4.
5

-0
.3

2.
7

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

1.
2

9.
9

3.
0

-3
.3

-1
8.

9
41

.0
18

.0
-9

.5
2.

8
9.

9
8.

5
-1

7.
1

-8
5.

4
15

8.
9

8.
9

62
.7

-1
0.

2
-4

.9
-1

1.
7

-1
.2

-2
.5

3.
8

-1
0.

7
-1

7.
8

6.
4

-3
.4

5.
9

-7
.9

-6
.5

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

-8
.4

-2
.8

9.
0

-3
.0

-3
.8

-3
.8

-1
.9

1.
0

8.
1

4.
0

14
.2

-1
.3

-1
.2

5.
1

-2
.4

-6
.1

5.
2

0.
5

1.
3

-1
.9

-6
.5

1.
4

-1
0.

2
9.

0
-1

7.
3

-0
.5

2.
4

-1
.4

-5
.0

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

2.
9

-1
.4

3.
0

-6
.7

-8
.6

5.
0

-1
.0

7.
7

5.
6

1.
0

-8
.5

4.
8

-2
0.

2
16

.1
13

.3
-1

8.
9

4.
2

2.
1

7.
2

0.
1

0.
6

2.
1

-5
.3

-1
0.

5
3.

2
-0

.4
0.

0
-0

.1
-3

.9

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

-5
.0

2.
7

13
.1

-6
.9

10
.7

0.
0

3.
3

4.
0

1.
1

5.
8

-0
.9

-1
.8

1.
8

16
.5

-4
.0

1.
5

-9
.3

1.
9

-7
.9

16
.6

-4
.4

3.
2

-5
.2

-5
.4

7.
4

1.
4

3.
4

0.
4

0.
8

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
-5

.8
-0

.8
6.

1
-3

.9
4.

2
-2

.2
6.

5
0.

8
-0

.8
7.

5
1.

9
-7

.6
1.

5
-5

.3
1.

5
-5

.4
-1

.5
2.

1
-5

.2
-1

1.
4

10
.9

-3
.7

1.
0

-2
.6

30
.1

0.
8

2.
5

-2
.1

12
.6

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

8.
0

0.
2

2.
3

8.
5

-5
.0

5.
4

-8
.2

26
.4

-2
.6

-1
.0

3.
7

13
.0

-1
8.

8
4.

4
-3

.7
6.

0
7.

7
5.

6
-5

.6
1.

6
-2

.9
-6

.0
-1

.4
-1

0.
7

12
.7

0.
5

2.
2

-0
.4

0.
3

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

-1
2.

5
12

.4
0.

4
1.

0
48

.3
-2

8.
7

15
.3

5.
6

-1
1.

0
-2

.7
10

.5
-3

.8
-4

3.
5

32
.0

-9
.9

50
.4

0.
4

-0
.7

-7
.5

-6
.4

16
.1

-0
.9

-5
.0

-3
0.

2
-1

4.
0

-1
.8

3.
0

-0
.7

-2
2.

5

32
2

Pa
pe

r p
ro

du
ct

s
2.

7
-6

.0
3.

8
0.

0
-1

1.
2

7.
6

5.
2

12
.4

-1
.7

9.
6

-4
.0

-7
.5

7.
7

-4
.9

-3
.0

4.
1

3.
8

1.
0

1.
6

1.
4

-6
.8

3.
4

1.
8

8.
1

6.
3

1.
5

2.
3

0.
1

7.
2

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

-6
.2

-1
.1

2.
6

2.
3

-1
.0

4.
1

7.
3

6.
2

10
.4

10
.0

6.
0

1.
9

-8
.6

6.
1

6.
7

5.
4

2.
6

-0
.8

-3
.0

-0
.6

5.
2

3.
9

-5
.0

-5
.9

8.
0

2.
7

6.
1

1.
1

0.
8

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

24
.7

22
.0

-1
5.

4
10

.1
12

.5
-1

8.
8

80
.9

-1
.5

-1
6.

4
-1

2.
9

-1
1.

8
52

.5
-2

1.
8

10
.2

-2
2.

6
-2

1.
1

12
.9

53
.8

0.
1

-3
1.

5
20

.2
11

.4
-7

.7
-1

0.
4

13
.7

1.
1

0.
6

1.
4

0.
9

32
5

Ch
em

ic
al

 p
ro

du
ct

s
-0

.8
-1

0.
2

3.
5

3.
8

-7
.2

5.
9

2.
1

7.
2

-2
.0

7.
5

0.
8

-8
.2

-5
.0

2.
4

-5
.9

-1
3.

2
-9

.0
0.

2
-6

.5
-1

.2
-0

.6
-0

.9
-4

.1
4.

7
13

.5
-1

.1
1.

9
-4

.4
9.

0

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

2.
6

-1
.2

6.
7

5.
1

-3
.1

4.
7

6.
6

9.
6

0.
0

-7
.9

6.
2

-8
.8

6.
0

5.
5

-1
.7

-1
.3

-3
.3

-1
.7

6.
2

2.
9

-6
.1

0.
5

-2
.8

-4
.1

47
.1

2.
1

2.
1

-0
.5

18
.8

M
an

uf
ac

tu
rin

g

Ta
bl

e 
A-

4.
 T

ot
al

 F
ac

to
r P

ro
du

ct
iv

ity
 B

as
ed

 o
n 

Va
lu

e-
Ad

de
d 

O
ut

pu
t, 

by
 M

an
uf

ac
tu

rin
g 

In
du

st
ry

, 1
99

7-
20

21

N
AI

CS
 In

du
st

ry
To

ta
l F

ac
to

r P
ro

du
ct

iv
ity

An
nu

al
 P

er
ce

nt
 C

ha
ng

e
To

ta
l F

ac
to

r P
ro

du
ct

iv
ity

An
nu

al
 P

er
ce

nt
 C

ha
ng

e,
 S

el
ec

te
d 

Ti
m

e 
Pe

rio
ds

79



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

1.
8

0.
9

2.
4

2.
9

-1
.6

2.
7

5.
0

2.
7

0.
8

2.
2

0.
5

0.
1

-3
.9

4.
2

-0
.5

-1
.6

-0
.2

1.
3

-1
.1

-1
.8

1.
4

0.
9

-1
.8

-0
.9

4.
4

0.
6

1.
8

-0
.3

1.
7

32
1

W
oo

d 
pr

od
uc

ts
-2

.3
-1

.7
-0

.8
-0

.1
0.

6
2.

0
0.

8
-1

.8
2.

1
-0

.5
3.

1
1.

7
0.

2
3.

7
3.

5
-1

.0
-0

.5
-1

.9
0.

2
1.

9
-2

.5
-3

.7
-0

.5
-2

.3
4.

6
0.

4
0.

9
0.

1
1.

1

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
4.

7
-1

.3
-0

.4
-2

.2
-1

.3
1.

1
3.

1
1.

6
2.

3
-5

.1
-0

.5
-0

.2
-4

.9
1.

2
3.

6
1.

8
2.

8
-0

.8
-0

.9
-0

.9
3.

5
-1

.6
-0

.3
0.

3
3.

4
0.

4
0.

1
0.

2
1.

8

33
1

Pr
im

ar
y 

m
et

al
s

0.
4

0.
7

2.
1

3.
9

-2
.4

3.
2

1.
0

4.
2

-0
.4

-1
.2

0.
1

-0
.5

0.
7

-0
.3

0.
4

3.
7

0.
9

-0
.5

2.
2

4.
1

-2
.7

-2
.4

0.
9

4.
4

-1
0.

0
0.

2
0.

6
0.

5
-3

.1

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
-0

.6
-2

.6
0.

2
2.

1
-3

.6
0.

9
3.

5
2.

3
0.

5
0.

5
0.

7
-1

.0
-8

.3
4.

6
1.

3
-0

.8
-1

.6
-0

.2
-2

.5
-1

.2
4.

2
-0

.2
-1

.7
-2

.6
6.

4
0.

0
0.

7
-0

.7
1.

8

33
3

M
ac

hi
ne

ry
-0

.2
2.

0
-2

.9
0.

0
-2

.4
3.

0
1.

9
4.

1
2.

7
2.

0
0.

1
0.

4
-5

.0
4.

2
3.

3
-1

.0
-1

.2
-1

.7
-4

.3
-3

.3
4.

7
1.

2
-2

.0
-1

.3
5.

1
0.

5
1.

6
-0

.4
1.

8

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

13
.1

10
.4

9.
8

16
.7

-1
.6

7.
0

13
.2

8.
2

7.
2

8.
2

3.
9

7.
1

1.
1

8.
4

2.
5

-3
.5

1.
0

0.
9

2.
9

-1
.3

6.
2

5.
9

-1
.6

1.
6

3.
0

3.
7

6.
5

2.
4

2.
3

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
1

-7
.7

3.
8

1.
8

1.
6

2.
2

4.
8

-1
.1

2.
3

6.
6

-4
.1

2.
9

-5
.2

1.
7

-1
.9

-0
.2

2.
8

-3
.1

5.
1

-2
.7

1.
0

2.
3

-3
.6

-1
.8

4.
7

0.
6

1.
7

-0
.1

1.
4

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

0.
4

3.
0

0.
6

-0
.6

-4
.8

9.
4

5.
1

-1
.9

1.
6

3.
4

1.
3

-4
.8

-1
7.

2
17

.1
3.

5
7.

2
-1

.6
-0

.6
-2

.5
-0

.3
-0

.3
0.

7
-1

.7
-3

.5
3.

5
0.

4
1.

9
-0

.3
0.

0

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

-3
.8

-0
.7

3.
7

-2
.0

-0
.5

-1
.5

-0
.9

0.
6

3.
9

1.
4

6.
4

-0
.7

-0
.5

2.
5

-0
.8

-3
.0

2.
5

0.
5

0.
9

-1
.3

-2
.2

0.
7

-4
.1

2.
6

-7
.3

-0
.1

1.
3

-0
.5

-2
.5

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

1.
2

-1
.1

0.
9

-2
.2

-3
.9

1.
6

-0
.4

3.
2

2.
3

0.
7

-3
.9

0.
6

-7
.9

4.
9

3.
6

-4
.9

2.
0

0.
9

3.
1

0.
0

-0
.1

1.
1

-2
.3

-3
.6

1.
6

-0
.1

-0
.1

0.
0

-1
.0

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

-2
.1

1.
1

5.
1

-1
.7

2.
6

1.
1

1.
6

1.
9

1.
5

2.
9

-0
.4

0.
7

1.
1

6.
5

-2
.4

-0
.6

-4
.1

0.
8

-4
.1

6.
6

-1
.5

2.
4

-3
.4

-2
.7

5.
1

0.
7

1.
6

0.
1

1.
1

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
-1

.2
-0

.4
1.

3
-1

.0
1.

2
-0

.9
2.

0
0.

6
-0

.1
2.

3
0.

1
-1

.8
0.

8
-1

.4
0.

0
-1

.1
-0

.7
0.

5
-0

.9
-3

.1
2.

5
-0

.9
0.

6
-0

.8
7.

4
0.

3
0.

7
-0

.5
3.

2

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

1.
7

-0
.4

0.
9

2.
9

-2
.3

1.
4

-3
.1

8.
9

-0
.8

0.
0

0.
4

3.
6

-6
.4

1.
6

-1
.2

2.
1

2.
9

1.
4

-2
.2

0.
5

-0
.8

-2
.4

-0
.4

-3
.5

4.
9

0.
2

0.
6

-0
.1

0.
6

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

-3
.3

0.
9

-0
.8

0.
2

6.
0

-8
.2

2.
4

1.
5

-2
.4

-2
.1

-5
.3

-2
.3

-1
2.

5
11

.8
-2

.8
16

.0
1.

1
0.

1
-3

.1
-1

.6
6.

2
0.

0
-1

.9
-1

4.
0

-0
.9

-0
.8

-1
.2

0.
7

-7
.7

32
2

Pa
pe

r p
ro

du
ct

s
0.

9
-3

.0
1.

9
-0

.1
-5

.0
3.

1
1.

9
4.

8
-0

.6
4.

0
-1

.8
-2

.7
3.

5
-2

.2
-1

.0
1.

3
1.

2
0.

2
0.

4
-0

.1
-2

.5
1.

6
1.

0
2.

8
2.

0
0.

5
0.

9
0.

0
2.

4

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

-2
.6

-0
.5

1.
5

1.
1

-0
.2

1.
9

2.
9

2.
8

4.
6

4.
1

2.
8

1.
2

-3
.6

2.
7

3.
4

2.
0

1.
2

-0
.6

-1
.5

0.
3

1.
6

2.
2

-2
.2

-2
.9

3.
2

1.
2

2.
7

0.
5

0.
1

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

6.
4

7.
0

-6
.3

3.
2

3.
8

-6
.3

18
.5

-1
.4

-6
.7

-3
.0

-3
.3

7.
8

-4
.7

2.
4

-4
.8

-4
.1

1.
9

9.
1

0.
3

-9
.3

3.
7

3.
6

-2
.1

-2
.2

2.
0

0.
1

-0
.1

0.
2

-0
.1

32
5

Ch
em

ic
al

 p
ro

du
ct

s
-0

.3
-5

.1
2.

0
1.

7
-3

.3
3.

1
0.

2
3.

2
-1

.3
3.

0
1.

4
-4

.6
-3

.6
2.

8
-2

.7
-5

.9
-1

.9
-0

.2
-3

.1
-0

.2
-0

.3
-0

.1
-2

.1
2.

0
5.

3
-0

.4
0.

9
-1

.8
3.

6

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

1.
0

-0
.6

2.
7

2.
1

-1
.3

1.
4

2.
3

3.
5

0.
1

-2
.6

1.
0

-2
.9

2.
1

2.
2

-0
.7

-0
.2

-1
.0

-0
.9

2.
1

0.
7

-1
.6

0.
4

-0
.8

-1
.3

9.
3

0.
5

0.
6

-0
.1

3.
9

M
an

uf
ac

tu
rin

g

Ta
bl

e 
A-

5.
 T

ot
al

 F
ac

to
r P

ro
du

ct
iv

ity
 B

as
ed

 o
n 

Se
ct

or
al

 O
ut

pu
t, 

by
 M

an
uf

ac
tu

rin
g 

In
du

st
ry

, 1
99

7-
20

21

N
AI

CS
 In

du
st

ry
To

ta
l F

ac
to

r P
ro

du
ct

iv
ity

An
nu

al
 P

er
ce

nt
 C

ha
ng

e
To

ta
l F

ac
to

r P
ro

du
ct

iv
ity

An
nu

al
 P

er
ce

nt
 C

ha
ng

e,
 S

el
ec

te
d 

Ti
m

e 
Pe

rio
ds

80



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
- 2

00
7

20
07

-2
01

9
20

19
-2

02
1

1.
2

0.
7

1.
6

2.
0

-1
.0

1.
8

3.
5

1.
8

0.
5

1.
5

0.
4

0.
3

-2
.8

2.
8

-0
.4

-1
.3

-0
.1

1.
0

-0
.7

-1
.4

1.
1

0.
6

-1
.2

-0
.6

3.
2

0.
4

1.
2

-0
.2

1.
3

32
1

W
oo

d 
pr

od
uc

ts
-2

.0
-1

.4
-0

.7
0.

1
0.

6
1.

8
0.

7
-1

.6
1.

7
-0

.5
2.

6
1.

4
0.

5
3.

0
2.

9
-0

.9
-0

.4
-1

.7
0.

1
1.

7
-2

.3
-3

.2
-0

.3
-2

.1
4.

2
0.

4
0.

7
0.

0
1.

0

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
4.

4
-1

.2
-0

.4
-2

.1
-1

.2
0.

9
2.

8
1.

4
2.

0
-4

.9
-0

.4
-0

.1
-4

.6
1.

3
3.

3
1.

6
2.

6
-0

.9
-0

.7
-0

.9
3.

2
-1

.5
-0

.3
0.

3
3.

0
0.

3
0.

1
0.

2
1.

7

33
1

Pr
im

ar
y 

m
et

al
s

0.
4

0.
7

1.
8

3.
3

-1
.9

2.
7

0.
7

3.
3

-0
.4

-1
.0

0.
1

-0
.4

0.
7

-0
.4

0.
3

3.
0

0.
9

-0
.5

1.
9

3.
5

-2
.3

-2
.0

0.
8

3.
7

-8
.3

0.
2

0.
5

0.
4

-2
.5

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
-0

.5
-2

.4
0.

3
1.

9
-3

.3
0.

7
3.

3
2.

0
0.

4
0.

3
0.

8
-1

.1
-7

.4
4.

0
1.

1
-0

.9
-1

.3
-0

.2
-2

.0
-0

.9
3.

8
-0

.4
-1

.5
-2

.3
5.

6
0.

0
0.

6
-0

.6
1.

6

33
3

M
ac

hi
ne

ry
-0

.1
2.

1
-2

.6
-0

.1
-1

.9
2.

9
1.

5
3.

5
2.

3
1.

6
0.

2
0.

1
-4

.5
3.

8
2.

9
-1

.2
-0

.9
-1

.5
-3

.7
-3

.0
4.

3
1.

0
-1

.7
-1

.1
4.

3
0.

4
1.

4
-0

.4
1.

6

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

11
.4

9.
0

8.
2

14
. 2

-1
.4

6.
1

11
.7

7.
2

6.
6

7.
4

3.
6

6.
4

1.
5

7.
4

2.
3

-3
.4

1.
1

1.
2

3.
0

-1
.1

5.
4

5.
4

-1
.6

1.
3

3.
0

3.
4

5.
8

2.
2

2.
2

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
2

-7
.3

3.
6

1.
7

1.
9

2.
3

4.
5

-1
.3

2.
0

6.
1

-3
.7

2.
8

-4
.9

1.
3

-2
.0

0.
0

2.
9

-3
.2

5.
0

-2
.5

1.
0

2.
2

-3
.5

-1
.7

4.
2

0.
6

1.
6

-0
.1

1.
2

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

0.
3

2.
5

0.
5

-0
.4

-3
.9

7.
6

4.
0

-1
.6

1.
2

2.
7

1.
2

-3
.9

-1
5.

1
14

.4
3.

0
6.

3
-1

.4
-0

.7
-2

.1
-0

.3
-0

.2
0.

6
-1

.4
-2

.9
2.

9
0.

3
1.

5
-0

.3
-0

.1

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

-3
.5

-0
.7

3.
5

-1
.6

-0
.7

-1
.4

-0
.8

0.
5

3.
6

1.
3

5.
9

-0
.8

-0
.5

2.
3

-0
.8

-2
.7

2.
0

0.
3

0.
8

-1
.0

-2
.1

0.
6

-3
.6

2.
6

-6
.7

-0
.1

1.
2

-0
.5

-2
.2

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

1.
2

-0
.8

1.
1

-2
.1

-3
.6

1.
5

-0
.3

2.
9

2.
2

0.
7

-3
.1

0.
4

-7
.1

4.
8

3.
2

-5
.3

1.
5

0.
8

2.
9

0.
1

-0
.1

1.
0

-2
.1

-3
.5

1.
3

-0
.1

0.
0

0.
0

-1
.1

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

-1
.9

1.
1

5.
0

-2
.0

2.
8

0.
8

1.
4

1.
8

1.
0

2.
6

-0
.2

0.
1

1.
3

6.
7

-2
.1

0.
3

-4
.2

0.
7

-3
.8

6.
8

-1
.3

2.
0

-2
.9

-2
.5

4.
2

0.
7

1.
5

0.
2

0.
8

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
-1

.1
-0

.4
1.

2
-0

.9
1.

0
-0

.8
1.

6
0.

3
-0

.2
2.

0
0.

2
-1

.7
0.

7
-1

.4
0.

0
-1

.1
-0

.4
0.

4
-0

.9
-2

.7
2.

1
-0

.8
0.

5
-0

.6
6.

1
0.

2
0.

6
-0

.5
2.

7

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

1.
4

-0
.1

1.
0

2.
6

-1
.6

1.
4

-2
.6

7.
2

-0
.7

-0
.2

1.
1

2.
6

-5
.6

1.
2

-1
.0

1.
8

2.
4

1.
5

-1
.8

0.
6

-0
.8

-2
.0

-0
.3

-3
.0

4.
1

0.
2

0.
6

-0
.1

0.
5

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

-2
.9

1.
8

0.
1

1.
0

7.
5

-7
.1

3.
0

2.
1

-2
.4

-0
.9

1.
5

0.
1

-1
5.

2
9.

8
-2

.9
12

.8
0.

7
-0

.5
-3

.5
-1

.9
6.

3
-0

.1
-2

.1
-1

3.
8

-1
.9

-0
.6

0.
4

0.
1

-8
.1

32
2

Pa
pe

r p
ro

du
ct

s
0.

8
-2

.4
1.

6
-0

.1
-4

.0
2.

5
1.

6
4.

0
-0

.4
3.

2
-1

.5
-2

.3
2.

8
-1

.9
-0

.9
0.

9
1.

0
0.

3
0.

5
0.

0
-2

.0
1.

2
0.

8
2.

3
1.

4
0.

4
0.

7
0.

0
1.

9

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

-2
.3

-0
.4

1.
5

1.
0

-0
.1

1.
9

2.
8

2.
5

4.
3

4.
1

2.
6

0.
9

-3
.7

2.
7

3.
2

2.
0

1.
3

-0
.4

-1
.3

0.
2

1.
6

2.
1

-2
.1

-2
.9

3.
1

1.
2

2.
6

0.
5

0.
0

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

6.
0

6.
8

-6
.1

2.
8

3.
7

-5
.9

17
.6

-1
.0

-5
.9

-3
.2

-3
.4

8.
2

-5
.0

2.
0

-4
.6

-3
.9

2.
2

8.
5

0.
5

-8
.9

3.
5

3.
2

-1
.9

-1
.9

1.
7

0.
1

0.
0

0.
2

-0
.1

32
5

Ch
em

ic
al

 p
ro

du
ct

s
-0

.2
-4

.2
1.

6
1.

2
-2

.7
2.

4
0.

5
2.

9
-1

.1
2.

9
0.

6
-3

.6
-2

.0
1.

6
-2

.6
-5

.1
-2

.4
0.

0
-2

.4
-0

.4
-0

.3
-0

.2
-1

.7
2.

0
4.

6
-0

.4
0.

8
-1

.6
3.

3

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

1.
0

-0
.4

2.
5

1.
9

-1
.1

1.
3

2.
1

3.
2

-0
.1

-2
.4

1.
4

-2
.9

2.
3

1.
7

-0
.7

-0
.2

-0
.9

-0
.7

2.
1

0.
6

-1
.6

0.
4

-0
.7

-1
.2

8.
6

0.
5

0.
6

-0
.1

3.
6

M
an

uf
ac

tu
rin

g

Ta
bl

e 
A-

6.
  T

ot
al

 F
ac

to
r P

ro
du

ct
iv

ity
 B

as
ed

 o
n 

G
ro

ss
 O

ut
pu

t, 
by

 M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

N
AI

CS
 In

du
st

ry
To

ta
l F

ac
to

r P
ro

du
ct

iv
ity

An
nu

al
 P

er
ce

nt
 C

ha
ng

e
To

ta
l F

ac
to

r P
ro

du
ct

iv
ity

An
nu

al
 P

er
ce

nt
 C

ha
ng

e,
 S

el
ec

te
d 

Ti
m

e 
Pe

rio
ds

81



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

32
1

W
oo

d 
pr

od
uc

ts
0.

02
0

0.
02

0
0.

02
0

0.
01

9
0.

01
8

0.
01

9
0.

01
9

0.
02

0
0.

02
0

0.
01

9
0.

01
7

0.
01

5
0.

01
3

0.
01

3
0.

01
3

0.
01

3
0.

01
4

0.
01

5
0.

01
5

0.
01

6
0.

01
7

0.
01

7
0.

01
6

0.
01

8
0.

02
3

0.
01

7
0.

01
9

0.
01

5
0.

01
9

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
0.

02
8

0.
02

9
0.

02
9

0.
02

9
0.

02
8

0.
02

9
0.

02
8

0.
02

8
0.

02
9

0.
02

9
0.

02
8

0.
02

6
0.

02
4

0.
02

2
0.

02
1

0.
02

2
0.

02
4

0.
02

5
0.

02
6

0.
02

7
0.

02
9

0.
02

8
0.

02
8

0.
02

9
0.

03
0

0.
02

7
0.

02
9

0.
02

5
0.

02
9

33
1

Pr
im

ar
y 

m
et

al
s

0.
03

5
0.

03
5

0.
03

3
0.

03
1

0.
02

9
0.

02
8

0.
02

7
0.

03
0

0.
03

4
0.

03
5

0.
03

5
0.

03
7

0.
03

1
0.

02
6

0.
03

1
0.

03
4

0.
03

3
0.

03
2

0.
03

0
0.

02
8

0.
02

8
0.

02
9

0.
02

9
0.

02
8

0.
03

0
0.

03
1

0.
03

1
0.

03
1

0.
02

9

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
0.

08
1

0.
08

0
0.

07
9

0.
07

9
0.

07
8

0.
07

5
0.

07
3

0.
07

2
0.

07
3

0.
07

3
0.

07
3

0.
07

4
0.

07
2

0.
06

8
0.

06
8

0.
07

0
0.

07
2

0.
07

2
0.

07
1

0.
07

1
0.

07
0

0.
06

9
0.

07
0

0.
07

1
0.

07
0

0.
07

2
0.

07
4

0.
07

1
0.

07
0

33
3

M
ac

hi
ne

ry
0.

07
6

0.
07

9
0.

07
9

0.
07

5
0.

07
4

0.
07

2
0.

06
9

0.
06

7
0.

06
9

0.
07

0
0.

07
1

0.
07

3
0.

07
3

0.
07

2
0.

07
6

0.
08

0
0.

08
1

0.
08

1
0.

07
7

0.
07

2
0.

07
1

0.
07

2
0.

07
3

0.
07

5
0.

07
3

0.
07

3
0.

07
1

0.
07

5
0.

07
4

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

0.
13

7
0.

13
8

0.
13

0
0.

13
5

0.
13

1
0.

11
6

0.
11

9
0.

12
3

0.
12

3
0.

12
4

0.
12

2
0.

12
4

0.
13

1
0.

13
5

0.
13

5
0.

12
8

0.
12

3
0.

12
2

0.
12

4
0.

12
5

0.
12

7
0.

12
8

0.
12

9
0.

13
3

0.
13

1
0.

12
7

0.
12

4
0.

12
7

0.
13

1

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
03

4
0.

03
1

0.
02

9
0.

03
0

0.
03

0
0.

03
1

0.
03

1
0.

02
9

0.
02

7
0.

02
8

0.
02

9
0.

03
0

0.
03

2
0.

03
1

0.
02

9
0.

02
8

0.
02

9
0.

02
9

0.
02

9
0.

03
0

0.
03

0
0.

03
0

0.
02

9
0.

02
9

0.
02

9
0.

02
9

0.
02

9
0.

03
0

0.
02

9

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

0.
08

2
0.

08
4

0.
08

9
0.

09
0

0.
08

5
0.

08
7

0.
09

4
0.

09
1

0.
08

2
0.

07
5

0.
07

0
0.

05
8

0.
03

7
0.

03
6

0.
04

9
0.

05
6

0.
06

1
0.

06
3

0.
06

6
0.

07
0

0.
07

1
0.

06
8

0.
06

5
0.

06
2

0.
05

7
0.

06
8

0.
08

4
0.

05
9

0.
06

2

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

0.
04

8
0.

04
7

0.
04

9
0.

04
9

0.
05

0
0.

05
1

0.
04

8
0.

04
7

0.
04

9
0.

05
3

0.
05

8
0.

06
3

0.
06

7
0.

06
9

0.
06

8
0.

06
7

0.
06

7
0.

06
8

0.
07

0
0.

07
1

0.
07

0
0.

06
7

0.
06

6
0.

06
6

0.
06

1
0.

06
1

0.
05

0
0.

06
7

0.
06

4

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

0.
02

0
0.

02
1

0.
02

2
0.

02
2

0.
02

2
0.

02
2

0.
02

1
0.

02
0

0.
02

0
0.

02
0

0.
01

8
0.

01
7

0.
01

5
0.

01
3

0.
01

3
0.

01
2

0.
01

2
0.

01
3

0.
01

4
0.

01
5

0.
01

5
0.

01
4

0.
01

4
0.

01
4

0.
01

4
0.

01
6

0.
02

1
0.

01
4

0.
01

4

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

0.
03

7
0.

03
6

0.
03

8
0.

03
7

0.
03

8
0.

04
1

0.
04

1
0.

04
0

0.
03

9
0.

03
8

0.
03

8
0.

03
9

0.
04

2
0.

04
5

0.
04

4
0.

04
2

0.
04

1
0.

03
9

0.
03

8
0.

04
1

0.
04

3
0.

04
1

0.
04

0
0.

04
1

0.
04

0
0.

04
0

0.
03

9
0.

04
1

0.
04

0

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
0.

09
0

0.
08

9
0.

09
6

0.
10

0
0.

10
4

0.
11

1
0.

11
1

0.
10

5
0.

09
9

0.
09

8
0.

09
9

0.
10

0
0.

11
4

0.
11

8
0.

10
5

0.
10

1
0.

10
3

0.
10

6
0.

11
1

0.
11

5
0.

11
5

0.
11

0
0.

11
1

0.
12

3
0.

12
8

0.
10

9
0.

10
3

0.
10

8
0.

12
1

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

0.
02

0
0.

02
0

0.
02

0
0.

01
9

0.
01

8
0.

01
7

0.
01

5
0.

01
3

0.
01

3
0.

01
2

0.
01

1
0.

01
0

0.
01

0
0.

00
9

0.
00

9
0.

00
8

0.
00

9
0.

00
9

0.
00

9
0.

00
9

0.
00

9
0.

00
8

0.
00

7
0.

00
8

0.
00

7
0.

01
1

0.
01

5
0.

00
9

0.
00

7

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

0.
01

8
0.

01
6

0.
01

5
0.

01
4

0.
01

4
0.

01
3

0.
01

1
0.

01
0

0.
00

8
0.

00
7

0.
00

7
0.

00
6

0.
00

5
0.

00
5

0.
00

5
0.

00
5

0.
00

5
0.

00
5

0.
00

4
0.

00
4

0.
00

4
0.

00
4

0.
00

4
0.

00
3

0.
00

3
0.

00
7

0.
01

1
0.

00
5

0.
00

3

32
2

Pa
pe

r p
ro

du
ct

s
0.

04
3

0.
04

0
0.

04
0

0.
04

0
0.

03
9

0.
03

7
0.

03
6

0.
03

4
0.

03
2

0.
03

2
0.

03
2

0.
03

0
0.

03
2

0.
03

3
0.

03
0

0.
02

8
0.

02
9

0.
02

9
0.

02
9

0.
02

9
0.

02
8

0.
02

6
0.

02
7

0.
02

8
0.

02
7

0.
03

1
0.

03
5

0.
02

9
0.

02
7

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

0.
02

8
0.

02
7

0.
02

8
0.

02
8

0.
02

8
0.

02
8

0.
02

7
0.

02
6

0.
02

6
0.

02
6

0.
02

6
0.

02
5

0.
02

4
0.

02
2

0.
02

1
0.

02
0

0.
02

0
0.

02
0

0.
01

9
0.

01
9

0.
01

9
0.

01
8

0.
01

8
0.

01
7

0.
01

6
0.

02
3

0.
02

7
0.

02
1

0.
01

7

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

0.
03

2
0.

03
5

0.
03

3
0.

03
3

0.
04

1
0.

04
1

0.
04

5
0.

06
0

0.
07

7
0.

08
3

0.
08

3
0.

08
8

0.
07

9
0.

07
0

0.
08

0
0.

08
6

0.
08

2
0.

07
9

0.
07

5
0.

05
6

0.
05

2
0.

07
2

0.
07

3
0.

04
6

0.
04

1
0.

06
5

0.
05

8
0.

07
5

0.
05

3

32
5

Ch
em

ic
al

 p
ro

du
ct

s
0.

12
9

0.
12

9
0.

12
8

0.
12

7
0.

13
0

0.
14

0
0.

14
4

0.
14

4
0.

14
1

0.
14

2
0.

14
8

0.
15

1
0.

16
6

0.
17

6
0.

17
1

0.
16

5
0.

16
1

0.
16

0
0.

15
8

0.
16

2
0.

16
6

0.
16

1
0.

16
2

0.
17

1
0.

18
1

0.
15

6
0.

13
9

0.
16

2
0.

17
2

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

0.
04

2
0.

04
2

0.
04

3
0.

04
3

0.
04

3
0.

04
3

0.
04

2
0.

04
1

0.
03

9
0.

03
7

0.
03

5
0.

03
3

0.
03

4
0.

03
6

0.
03

5
0.

03
5

0.
03

6
0.

03
5

0.
03

6
0.

03
9

0.
03

8
0.

03
6

0.
03

6
0.

03
7

0.
03

8
0.

03
8

0.
04

0
0.

03
6

0.
03

7

Ta
bl

e 
A-

7.
 S

ha
re

s b
as

ed
 o

n 
Va

lu
e-

Ad
de

d 
O

ut
pu

t, 
by

 M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

N
AI

CS
 In

du
st

ry
Sh

ar
es

In
du

st
ry

 V
al

ue
-A

dd
ed

 O
ut

pu
t R

el
at

iv
e 

to
 M

an
uf

ac
tu

rin
g 

Se
ct

or
 V

al
ue

-A
dd

ed
 O

ut
pu

t
Av

er
ag

e 
Sh

ar
es

82



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

32
1

W
oo

d 
pr

od
uc

ts
0.

03
0

0.
03

0
0.

03
1

0.
03

0
0.

02
8

0.
02

8
0.

02
8

0.
02

9
0.

02
9

0.
02

8
0.

02
5

0.
02

2
0.

01
9

0.
01

8
0.

01
6

0.
01

6
0.

01
8

0.
01

9
0.

02
1

0.
02

3
0.

02
4

0.
02

4
0.

02
4

0.
02

6
0.

02
9

0.
02

4
0.

02
8

0.
02

1
0.

02
6

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
0.

03
1

0.
03

1
0.

03
2

0.
03

2
0.

03
2

0.
03

2
0.

03
2

0.
03

2
0.

03
2

0.
03

2
0.

03
2

0.
03

0
0.

02
7

0.
02

5
0.

02
3

0.
02

2
0.

02
3

0.
02

4
0.

02
6

0.
02

9
0.

03
0

0.
02

9
0.

03
0

0.
03

2
0.

03
2

0.
02

9
0.

03
2

0.
02

7
0.

03
1

33
1

Pr
im

ar
y 

m
et

al
s

0.
05

6
0.

05
4

0.
05

1
0.

04
8

0.
04

5
0.

04
3

0.
04

2
0.

04
6

0.
05

1
0.

05
3

0.
05

5
0.

05
8

0.
05

1
0.

04
9

0.
05

6
0.

05
6

0.
05

4
0.

05
3

0.
05

1
0.

04
8

0.
04

7
0.

04
9

0.
04

9
0.

04
7

0.
05

0
0.

05
0

0.
04

8
0.

05
2

0.
04

9

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
0.

08
7

0.
08

8
0.

08
8

0.
08

7
0.

08
6

0.
08

5
0.

08
3

0.
08

1
0.

08
1

0.
08

2
0.

08
4

0.
08

6
0.

08
4

0.
07

9
0.

07
7

0.
07

7
0.

07
8

0.
07

9
0.

08
2

0.
08

3
0.

08
2

0.
08

3
0.

08
5

0.
08

7
0.

08
7

0.
08

3
0.

08
4

0.
08

1
0.

08
6

33
3

M
ac

hi
ne

ry
0.

09
7

0.
09

8
0.

09
7

0.
09

5
0.

09
3

0.
08

9
0.

08
7

0.
08

5
0.

08
5

0.
08

7
0.

08
7

0.
08

7
0.

08
6

0.
08

4
0.

08
6

0.
09

0
0.

09
1

0.
09

0
0.

09
0

0.
08

7
0.

08
5

0.
08

6
0.

08
8

0.
08

9
0.

08
7

0.
08

8
0.

08
8

0.
08

7
0.

08
8

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

0.
15

0
0.

15
3

0.
15

3
0.

15
7

0.
15

3
0.

13
4

0.
12

1
0.

11
7

0.
11

2
0.

10
7

0.
10

4
0.

10
0

0.
09

9
0.

09
7

0.
09

0
0.

08
3

0.
07

7
0.

07
5

0.
07

6
0.

07
9

0.
08

0
0.

08
0

0.
08

1
0.

08
6

0.
08

5
0.

10
0

0.
12

6
0.

08
6

0.
08

4

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
04

0
0.

04
0

0.
04

0
0.

04
0

0.
03

9
0.

03
7

0.
03

5
0.

03
3

0.
03

2
0.

03
2

0.
03

3
0.

03
2

0.
03

2
0.

03
1

0.
03

0
0.

02
9

0.
02

9
0.

02
9

0.
03

0
0.

03
1

0.
03

0
0.

03
0

0.
03

0
0.

03
2

0.
03

2
0.

03
2

0.
03

5
0.

03
0

0.
03

1

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

0.
13

2
0.

13
5

0.
14

2
0.

14
2

0.
13

2
0.

13
6

0.
14

4
0.

14
0

0.
13

1
0.

12
2

0.
11

5
0.

10
1

0.
08

7
0.

09
0

0.
09

7
0.

10
2

0.
10

9
0.

11
6

0.
12

9
0.

13
9

0.
13

8
0.

13
4

0.
13

4
0.

13
2

0.
12

5
0.

12
2

0.
13

3
0.

11
5

0.
13

0

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

0.
05

4
0.

06
0

0.
06

3
0.

05
7

0.
05

7
0.

06
0

0.
05

8
0.

05
5

0.
05

5
0.

05
6

0.
06

0
0.

06
4

0.
06

8
0.

06
8

0.
06

2
0.

06
1

0.
06

4
0.

06
7

0.
07

2
0.

07
3

0.
07

2
0.

07
1

0.
06

8
0.

06
4

0.
05

8
0.

06
3

0.
05

7
0.

06
7

0.
06

3

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

0.
02

3
0.

02
5

0.
02

6
0.

02
6

0.
02

6
0.

02
6

0.
02

6
0.

02
5

0.
02

5
0.

02
4

0.
02

2
0.

02
0

0.
01

9
0.

01
7

0.
01

5
0.

01
5

0.
01

6
0.

01
6

0.
01

7
0.

01
9

0.
01

9
0.

01
8

0.
01

8
0.

01
8

0.
01

8
0.

02
0

0.
02

5
0.

01
8

0.
01

8

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

0.
03

8
0.

03
8

0.
03

8
0.

03
9

0.
04

0
0.

04
2

0.
04

3
0.

04
2

0.
04

0
0.

04
0

0.
03

9
0.

03
8

0.
04

1
0.

04
2

0.
03

8
0.

03
5

0.
03

5
0.

03
5

0.
03

6
0.

03
8

0.
03

7
0.

03
5

0.
03

5
0.

03
6

0.
03

6
0.

03
8

0.
04

1
0.

03
7

0.
03

6

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
0.

17
1

0.
17

0
0.

16
9

0.
16

6
0.

17
3

0.
18

0
0.

18
1

0.
18

1
0.

17
4

0.
16

6
0.

16
3

0.
16

6
0.

18
5

0.
19

3
0.

18
3

0.
18

1
0.

18
2

0.
18

5
0.

19
3

0.
20

1
0.

20
1

0.
19

4
0.

19
3

0.
20

8
0.

21
1

0.
18

5
0.

17
3

0.
18

6
0.

20
4

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

0.
02

8
0.

02
8

0.
02

7
0.

02
5

0.
02

4
0.

02
3

0.
02

2
0.

02
1

0.
01

9
0.

01
8

0.
01

6
0.

01
3

0.
01

3
0.

01
3

0.
01

2
0.

01
2

0.
01

2
0.

01
2

0.
01

2
0.

01
2

0.
01

1
0.

01
0

0.
01

0
0.

01
0

0.
01

0
0.

01
5

0.
02

1
0.

01
2

0.
01

0

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

0.
03

0
0.

02
8

0.
02

5
0.

02
3

0.
02

1
0.

01
8

0.
01

5
0.

01
2

0.
01

0
0.

00
9

0.
00

7
0.

00
5

0.
00

5
0.

00
5

0.
00

4
0.

00
4

0.
00

4
0.

00
4

0.
00

4
0.

00
4

0.
00

4
0.

00
4

0.
00

3
0.

00
4

0.
00

3
0.

00
8

0.
01

5
0.

00
4

0.
00

3

32
2

Pa
pe

r p
ro

du
ct

s
0.

04
9

0.
04

7
0.

04
7

0.
04

6
0.

04
7

0.
04

7
0.

04
5

0.
04

3
0.

04
1

0.
04

0
0.

03
9

0.
03

8
0.

04
0

0.
04

0
0.

03
8

0.
03

7
0.

03
7

0.
03

6
0.

03
7

0.
03

8
0.

03
7

0.
03

6
0.

03
6

0.
03

7
0.

03
6

0.
04

0
0.

04
4

0.
03

8
0.

03
7

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

0.
03

7
0.

03
7

0.
03

6
0.

03
6

0.
03

6
0.

03
5

0.
03

3
0.

03
1

0.
02

9
0.

02
8

0.
02

7
0.

02
6

0.
02

5
0.

02
4

0.
02

2
0.

02
0

0.
02

0
0.

01
9

0.
02

0
0.

02
1

0.
02

1
0.

02
0

0.
02

0
0.

02
0

0.
01

9
0.

02
5

0.
03

2
0.

02
2

0.
02

0

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

0.
06

7
0.

05
7

0.
05

3
0.

06
8

0.
07

7
0.

07
6

0.
07

9
0.

09
3

0.
11

8
0.

13
9

0.
15

0
0.

16
8

0.
16

4
0.

15
7

0.
18

3
0.

19
8

0.
19

3
0.

18
0

0.
14

4
0.

11
2

0.
11

6
0.

13
5

0.
13

9
0.

11
0

0.
10

7
0.

13
2

0.
10

0
0.

15
7

0.
11

9

32
5

Ch
em

ic
al

 p
ro

du
ct

s
0.

13
7

0.
13

6
0.

13
4

0.
13

4
0.

13
8

0.
14

5
0.

15
1

0.
15

5
0.

15
9

0.
16

2
0.

16
6

0.
16

9
0.

17
0

0.
17

3
0.

17
2

0.
16

9
0.

16
9

0.
16

9
0.

16
9

0.
17

2
0.

17
2

0.
16

8
0.

16
7

0.
17

2
0.

17
7

0.
16

4
0.

15
1

0.
17

0
0.

17
2

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

0.
05

8
0.

05
8

0.
05

9
0.

05
9

0.
05

9
0.

06
0

0.
06

0
0.

05
9

0.
05

7
0.

05
6

0.
05

4
0.

05
0

0.
04

9
0.

05
0

0.
04

9
0.

04
9

0.
05

0
0.

05
1

0.
05

4
0.

05
7

0.
05

7
0.

05
6

0.
05

6
0.

05
7

0.
05

8
0.

05
5

0.
05

8
0.

05
2

0.
05

7

Ta
bl

e 
A-

8.
 S

ha
re

s b
as

ed
 o

n 
Se

ct
or

al
 O

ut
pu

t, 
by

 M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

N
AI

CS
 In

du
st

ry
Sh

ar
es

In
du

st
ry

 S
ec

to
ra

l O
ut

pu
t R

el
at

iv
e 

to
 M

an
uf

ac
tu

rin
g 

Se
ct

or
 S

ec
to

ra
l O

ut
pu

t
Av

er
ag

e 
Sh

ar
es

83



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

32
1

W
oo

d 
pr

od
uc

ts
0.

02
3

0.
02

3
0.

02
4

0.
02

3
0.

02
2

0.
02

2
0.

02
3

0.
02

3
0.

02
4

0.
02

3
0.

02
0

0.
01

7
0.

01
5

0.
01

4
0.

01
3

0.
01

3
0.

01
4

0.
01

6
0.

01
7

0.
01

8
0.

01
9

0.
01

9
0.

01
9

0.
02

0
0.

02
4

0.
01

9
0.

02
3

0.
01

7
0.

02
1

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
0.

02
3

0.
02

3
0.

02
4

0.
02

3
0.

02
3

0.
02

4
0.

02
4

0.
02

4
0.

02
4

0.
02

4
0.

02
4

0.
02

2
0.

02
0

0.
01

9
0.

01
8

0.
01

7
0.

01
8

0.
01

9
0.

02
0

0.
02

2
0.

02
3

0.
02

2
0.

02
3

0.
02

4
0.

02
4

0.
02

2
0.

02
4

0.
02

1
0.

02
4

33
1

Pr
im

ar
y 

m
et

al
s

0.
04

4
0.

04
3

0.
04

0
0.

03
8

0.
03

6
0.

03
5

0.
03

4
0.

03
8

0.
04

2
0.

04
4

0.
04

7
0.

04
9

0.
04

4
0.

04
2

0.
04

9
0.

04
8

0.
04

6
0.

04
5

0.
04

2
0.

03
9

0.
03

9
0.

04
1

0.
04

1
0.

03
9

0.
04

2
0.

04
2

0.
03

9
0.

04
4

0.
04

1

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
0.

06
3

0.
06

4
0.

06
4

0.
06

3
0.

06
3

0.
06

3
0.

06
1

0.
06

0
0.

06
0

0.
06

2
0.

06
3

0.
06

4
0.

06
4

0.
06

1
0.

05
9

0.
05

9
0.

05
9

0.
06

0
0.

06
1

0.
06

2
0.

06
2

0.
06

2
0.

06
4

0.
06

5
0.

06
6

0.
06

2
0.

06
2

0.
06

1
0.

06
5

33
3

M
ac

hi
ne

ry
0.

07
1

0.
07

2
0.

07
1

0.
06

9
0.

06
8

0.
06

6
0.

06
5

0.
06

4
0.

06
4

0.
06

5
0.

06
5

0.
06

5
0.

06
5

0.
06

4
0.

06
6

0.
06

9
0.

06
9

0.
06

8
0.

06
8

0.
06

6
0.

06
5

0.
06

6
0.

06
7

0.
06

8
0.

06
7

0.
06

6
0.

06
6

0.
06

6
0.

06
7

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

0.
11

5
0.

11
7

0.
11

8
0.

12
3

0.
12

0
0.

10
4

0.
09

4
0.

09
1

0.
08

6
0.

08
3

0.
08

1
0.

07
8

0.
07

7
0.

07
6

0.
07

0
0.

06
3

0.
05

9
0.

05
8

0.
05

9
0.

06
1

0.
06

1
0.

06
0

0.
06

0
0.

06
3

0.
06

3
0.

07
7

0.
09

8
0.

06
6

0.
06

2

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
02

9
0.

02
9

0.
02

9
0.

02
9

0.
02

9
0.

02
7

0.
02

5
0.

02
4

0.
02

4
0.

02
4

0.
02

4
0.

02
4

0.
02

4
0.

02
3

0.
02

2
0.

02
2

0.
02

2
0.

02
1

0.
02

2
0.

02
3

0.
02

3
0.

02
2

0.
02

3
0.

02
4

0.
02

4
0.

02
4

0.
02

6
0.

02
3

0.
02

3

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

0.
10

9
0.

11
1

0.
11

8
0.

11
7

0.
11

0
0.

11
4

0.
12

1
0.

11
8

0.
11

0
0.

10
2

0.
09

6
0.

08
4

0.
07

2
0.

07
5

0.
08

1
0.

08
5

0.
09

1
0.

09
8

0.
10

8
0.

11
8

0.
11

7
0.

11
3

0.
11

3
0.

11
1

0.
10

4
0.

10
3

0.
11

1
0.

09
6

0.
10

9

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

0.
04

0
0.

04
4

0.
04

6
0.

04
2

0.
04

2
0.

04
4

0.
04

3
0.

04
1

0.
04

1
0.

04
2

0.
04

5
0.

04
9

0.
05

2
0.

05
3

0.
04

8
0.

04
8

0.
05

1
0.

05
3

0.
05

6
0.

05
7

0.
05

7
0.

05
6

0.
05

3
0.

05
1

0.
04

5
0.

04
8

0.
04

2
0.

05
2

0.
05

0

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

0.
01

6
0.

01
7

0.
01

8
0.

01
8

0.
01

8
0.

01
9

0.
01

9
0.

01
8

0.
01

8
0.

01
7

0.
01

6
0.

01
5

0.
01

4
0.

01
3

0.
01

2
0.

01
1

0.
01

2
0.

01
2

0.
01

3
0.

01
4

0.
01

4
0.

01
3

0.
01

3
0.

01
3

0.
01

3
0.

01
5

0.
01

8
0.

01
3

0.
01

3

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

0.
02

7
0.

02
7

0.
02

8
0.

02
8

0.
02

9
0.

03
1

0.
03

2
0.

03
1

0.
03

0
0.

03
0

0.
02

9
0.

02
8

0.
03

1
0.

03
2

0.
03

0
0.

02
8

0.
02

7
0.

02
7

0.
02

7
0.

02
9

0.
02

8
0.

02
7

0.
02

7
0.

02
8

0.
02

8
0.

02
9

0.
03

0
0.

02
9

0.
02

8

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
0.

13
4

0.
13

3
0.

13
1

0.
12

9
0.

13
4

0.
14

1
0.

14
4

0.
14

4
0.

13
9

0.
13

2
0.

13
0

0.
13

5
0.

15
3

0.
16

1
0.

15
2

0.
15

1
0.

15
2

0.
15

5
0.

16
0

0.
16

6
0.

16
6

0.
16

0
0.

15
9

0.
17

3
0.

17
6

0.
15

1
0.

13
7

0.
15

4
0.

16
9

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

0.
02

3
0.

02
3

0.
02

2
0.

02
1

0.
02

0
0.

01
9

0.
01

9
0.

01
7

0.
01

6
0.

01
5

0.
01

3
0.

01
1

0.
01

0
0.

01
0

0.
01

0
0.

00
9

0.
00

9
0.

00
9

0.
01

0
0.

01
0

0.
00

9
0.

00
9

0.
00

8
0.

00
9

0.
00

8
0.

01
2

0.
01

8
0.

01
0

0.
00

8

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

0.
02

1
0.

02
0

0.
01

9
0.

01
7

0.
01

6
0.

01
4

0.
01

2
0.

01
0

0.
00

8
0.

00
8

0.
00

6
0.

00
5

0.
00

4
0.

00
4

0.
00

4
0.

00
3

0.
00

3
0.

00
3

0.
00

3
0.

00
3

0.
00

3
0.

00
3

0.
00

3
0.

00
3

0.
00

3
0.

00
6

0.
01

1
0.

00
4

0.
00

3

32
2

Pa
pe

r p
ro

du
ct

s
0.

04
0

0.
03

9
0.

03
9

0.
03

8
0.

03
9

0.
03

9
0.

03
8

0.
03

6
0.

03
4

0.
03

3
0.

03
3

0.
03

2
0.

03
4

0.
03

5
0.

03
3

0.
03

1
0.

03
1

0.
03

1
0.

03
2

0.
03

3
0.

03
3

0.
03

2
0.

03
2

0.
03

3
0.

03
3

0.
03

4
0.

03
6

0.
03

3
0.

03
3

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

0.
02

6
0.

02
5

0.
02

5
0.

02
5

0.
02

5
0.

02
5

0.
02

4
0.

02
2

0.
02

1
0.

02
0

0.
01

9
0.

01
8

0.
01

8
0.

01
8

0.
01

6
0.

01
5

0.
01

4
0.

01
4

0.
01

4
0.

01
5

0.
01

5
0.

01
4

0.
01

4
0.

01
4

0.
01

4
0.

01
8

0.
02

3
0.

01
6

0.
01

4

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

0.
04

7
0.

04
0

0.
03

7
0.

04
8

0.
05

5
0.

05
5

0.
05

8
0.

06
8

0.
08

8
0.

10
3

0.
11

1
0.

12
6

0.
12

4
0.

11
9

0.
13

8
0.

14
9

0.
14

5
0.

13
7

0.
10

9
0.

08
4

0.
08

8
0.

10
4

0.
10

7
0.

08
4

0.
08

2
0.

09
9

0.
07

3
0.

11
9

0.
09

1

32
5

Ch
em

ic
al

 p
ro

du
ct

s
0.

10
9

0.
10

9
0.

10
7

0.
10

7
0.

11
1

0.
11

6
0.

12
2

0.
12

6
0.

13
0

0.
13

3
0.

13
6

0.
13

8
0.

14
1

0.
14

5
0.

14
5

0.
14

2
0.

13
9

0.
13

7
0.

13
7

0.
13

8
0.

13
7

0.
13

4
0.

13
3

0.
13

6
0.

14
0

0.
13

3
0.

12
3

0.
13

9
0.

13
6

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

0.
04

1
0.

04
1

0.
04

1
0.

04
2

0.
04

2
0.

04
3

0.
04

4
0.

04
3

0.
04

2
0.

04
1

0.
04

0
0.

03
8

0.
03

7
0.

03
8

0.
03

7
0.

03
7

0.
03

8
0.

03
9

0.
04

1
0.

04
3

0.
04

3
0.

04
2

0.
04

2
0.

04
3

0.
04

4
0.

04
1

0.
04

2
0.

04
0

0.
04

3

Ta
bl

e 
A-

9.
 S

ha
re

s b
as

ed
 o

n 
G

ro
ss

 O
ut

pu
t, 

by
 M

an
uf

ac
tu

rin
g 

In
du

st
ry

, 1
99

7-
20

21

N
AI

CS
 In

du
st

ry
Sh

ar
es

In
du

st
ry

 G
ro

ss
 O

ut
pu

t R
el

at
iv

e 
to

 M
an

uf
ac

tu
rin

g 
Se

ct
or

 G
ro

ss
 O

ut
pu

t
Av

er
ag

e 
Sh

ar
es

84



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

32
1

W
oo

d 
pr

od
uc

ts
-0

.1
31

-0
.1

08
-0

.0
36

-0
.0

14
0.

03
5

0.
11

7
0.

05
0

-0
.1

21
0.

09
7

-0
.0

35
0.

16
1

0.
06

2
0.

00
8

0.
11

7
0.

10
2

-0
.0

30
0.

00
2

-0
.0

88
-0

.0
14

0.
09

7
-0

.1
45

-0
.1

79
-0

.0
21

-0
.0

90
0.

38
4

0.
02

4
0.

04
4

-0
.0

08
0.

14
6

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
0.

27
6

-0
.0

75
-0

.0
32

-0
.1

49
-0

.0
72

0.
05

7
0.

18
7

0.
09

5
0.

15
2

-0
.3

68
-0

.0
46

0.
01

2
-0

.3
12

0.
05

9
0.

18
7

0.
09

3
0.

15
0

-0
.0

57
-0

.0
51

-0
.0

61
0.

20
0

-0
.1

07
-0

.0
32

0.
02

4
0.

20
0

0.
01

5
0.

00
1

0.
00

7
0.

11
2

33
1

Pr
im

ar
y 

m
et

al
s

0.
03

7
0.

06
4

0.
24

1
0.

37
3

-0
.2

47
0.

23
9

0.
06

8
0.

37
3

-0
.0

47
-0

.1
16

-0
.0

36
-0

.0
74

0.
04

9
0.

00
9

0.
02

4
0.

44
2

0.
12

5
-0

.0
56

0.
18

1
0.

42
5

-0
.2

38
-0

.2
20

0.
03

7
0.

41
6

-0
.6

12
0.

03
5

0.
03

3
0.

05
9

-0
.0

99

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
-0

.0
81

-0
.4

34
0.

06
1

0.
33

6
-0

.6
03

0.
13

7
0.

56
3

0.
35

1
0.

06
0

0.
04

4
0.

13
6

-0
.2

46
-1

.5
07

0.
69

6
0.

18
9

-0
.1

85
-0

.2
19

-0
.0

31
-0

.3
88

-0
.1

88
0.

70
2

-0
.0

80
-0

.3
42

-0
.3

89
1.

07
7

-0
.0

12
0.

09
8

-0
.1

35
0.

34
1

33
3

M
ac

hi
ne

ry
0.

04
3

0.
46

2
-0

.5
65

-0
.0

63
-0

.3
64

0.
70

4
0.

24
3

0.
60

3
0.

34
3

0.
28

8
-0

.0
24

0.
00

9
-0

.8
95

0.
67

4
0.

54
2

-0
.2

84
-0

.2
01

-0
.3

00
-0

.7
28

-0
.5

85
0.

83
5

0.
14

0
-0

.3
87

-0
.1

78
0.

62
2

0.
04

9
0.

25
6

-0
.1

00
0.

22
1

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

3.
59

5
2.

89
4

2.
66

5
4.

36
8

-0
.4

70
1.

57
9

2.
81

3
1.

80
6

1.
56

9
1.

70
3

0.
67

4
1.

68
2

0.
33

6
1.

53
0

0.
51

1
-0

.8
39

0.
18

9
0.

19
8

0.
47

2
-0

.2
08

0.
88

7
0.

80
5

-0
.2

61
0.

18
4

0.
45

5
0.

74
0

1.
37

7
0.

43
9

0.
32

0

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
00

7
-0

.6
11

0.
27

8
0.

12
1

0.
20

6
0.

17
8

0.
31

1
-0

.0
69

0.
14

1
0.

39
8

-0
.2

67
0.

19
7

-0
.3

59
0.

08
9

-0
.1

35
-0

.0
06

0.
17

8
-0

.2
08

0.
29

8
-0

.1
17

0.
05

2
0.

12
6

-0
.2

26
-0

.0
93

0.
24

4
0.

04
5

0.
12

8
-0

.0
09

0.
07

5

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s 
an

d 
tr

ai
le

rs
, a

nd
 p

ar
ts

0.
09

9
0.

79
4

0.
26

3
-0

.2
97

-1
.7

82
2.

98
2

1.
55

9
-0

.9
09

0.
23

0
0.

71
0

0.
56

8
-1

.0
90

-7
.1

52
3.

41
2

0.
41

6
2.

71
7

-0
.6

60
-0

.3
15

-0
.8

13
-0

.0
83

-0
.1

82
0.

25
0

-0
.7

42
-1

.2
18

0.
35

4
-0

.1
05

0.
47

0
-0

.3
84

-0
.4

35

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

-0
.4

20
-0

.1
33

0.
42

3
-0

.1
49

-0
.1

95
-0

.1
99

-0
.0

92
0.

04
7

0.
38

4
0.

20
6

0.
76

8
-0

.0
83

-0
.0

80
0.

34
2

-0
.1

65
-0

.4
17

0.
33

9
0.

03
1

0.
08

7
-0

.1
37

-0
.4

66
0.

09
3

-0
.7

13
0.

57
1

-1
.1

47
-0

.0
40

0.
13

1
-0

.0
98

-0
.2

92

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

0.
05

9
-0

.0
29

0.
06

4
-0

.1
53

-0
.1

96
0.

10
5

-0
.0

21
0.

14
8

0.
10

9
0.

01
9

-0
.1

64
0.

07
9

-0
.3

34
0.

19
7

0.
15

9
-0

.2
61

0.
05

0
0.

02
7

0.
09

5
0.

00
2

0.
00

9
0.

03
0

-0
.0

76
-0

.1
61

0.
04

3
-0

.0
07

0.
00

0
-0

.0
02

-0
.0

59

33
9

M
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

rin
g

-0
.1

88
0.

09
8

0.
46

4
-0

.2
67

0.
38

8
0.

00
2

0.
13

1
0.

15
7

0.
04

3
0.

21
6

-0
.0

34
-0

.0
68

0.
07

3
0.

68
8

-0
.1

77
0.

06
5

-0
.4

00
0.

07
6

-0
.3

16
0.

62
5

-0
.1

92
0.

12
8

-0
.2

18
-0

.2
25

0.
28

5
0.

05
9

0.
12

9
0.

02
3

0.
03

0

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
-0

.5
41

-0
.0

75
0.

56
4

-0
.3

94
0.

43
2

-0
.2

47
0.

69
6

0.
07

9
-0

.0
75

0.
70

6
0.

18
2

-0
.7

89
0.

17
1

-0
.6

47
0.

15
3

-0
.5

57
-0

.1
53

0.
21

6
-0

.5
93

-1
.3

92
1.

18
8

-0
.4

19
0.

11
6

-0
.3

24
3.

36
8

0.
09

6
0.

25
3

-0
.2

27
1.

50
5

31
3,

31
4

Te
xt

ile
 m

ill
s 

an
d 

te
xt

ile
 p

ro
du

ct
 m

ill
s

0.
15

5
0.

00
4

0.
04

4
0.

15
3

-0
.0

92
0.

09
0

-0
.1

26
0.

30
9

-0
.0

34
-0

.0
12

0.
04

0
0.

12
7

-0
.2

00
0.

03
9

-0
.0

32
0.

04
8

0.
06

3
0.

04
8

-0
.0

51
0.

01
4

-0
.0

26
-0

.0
49

-0
.0

10
-0

.0
85

0.
08

8
0.

00
7

0.
02

5
-0

.0
03

0.
00

2

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

-0
.2

41
0.

19
2

0.
00

5
0.

01
4

0.
55

1
-0

.4
42

0.
15

7
0.

05
3

-0
.0

98
-0

.0
20

0.
06

6
-0

.0
24

-0
.3

03
0.

13
0

-0
.0

47
0.

19
0

0.
00

2
-0

.0
03

-0
.0

35
-0

.0
28

0.
06

1
-0

.0
03

-0
.0

19
-0

.1
21

-0
.0

43
0.

00
1

0.
03

8
-0

.0
07

-0
.0

82

32
2

Pa
pe

r p
ro

du
ct

s
0.

11
2

-0
.2

50
0.

14
7

0.
00

1
-0

.4
60

0.
27

3
0.

18
1

0.
39

2
-0

.0
55

0.
29

0
-0

.1
30

-0
.2

32
0.

23
7

-0
.1

66
-0

.0
92

0.
11

5
0.

10
6

0.
02

9
0.

04
7

0.
04

1
-0

.1
96

0.
08

9
0.

04
8

0.
21

8
0.

16
8

0.
04

3
0.

07
0

0.
00

2
0.

19
3

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

-0
.1

78
-0

.0
30

0.
07

2
0.

06
3

-0
.0

28
0.

11
1

0.
19

4
0.

15
8

0.
25

7
0.

24
8

0.
15

1
0.

04
8

-0
.2

15
0.

13
2

0.
13

8
0.

10
7

0.
05

1
-0

.0
15

-0
.0

59
-0

.0
12

0.
09

7
0.

07
0

-0
.0

91
-0

.1
06

0.
12

7
0.

06
5

0.
15

6
0.

02
1

0.
01

1

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

0.
70

2
0.

69
7

-0
.5

54
0.

31
6

0.
48

0
-0

.8
55

2.
64

4
-0

.0
93

-1
.3

74
-1

.1
46

-1
.0

43
3.

70
0

-1
.9

35
0.

67
9

-2
.0

52
-2

.0
47

0.
98

9
3.

40
5

0.
00

6
-2

.1
07

0.
95

4
0.

78
1

-0
.5

90
-0

.5
07

0.
52

2
0.

00
6

-0
.2

07
0.

13
0

0.
00

6

32
5

Ch
em

ic
al

 p
ro

du
ct

s
-0

.1
04

-1
.3

88
0.

44
7

0.
47

7
-0

.9
72

0.
80

6
0.

29
2

1.
00

5
-0

.2
88

1.
03

1
0.

11
9

-1
.2

89
-0

.8
51

0.
42

2
-1

.0
36

-2
.3

35
-1

.5
17

0.
02

7
-1

.0
59

-0
.1

94
-0

.1
03

-0
.1

45
-0

.6
82

0.
79

1
2.

29
3

-0
.1

81
0.

28
2

-0
.7

33
1.

53
9

32
6

Pl
as

tic
s 

an
d 

ru
bb

er
 p

ro
du

ct
s

0.
10

6
-0

.0
50

0.
28

0
0.

21
4

-0
.1

35
0.

19
7

0.
26

9
0.

37
1

0.
00

1
-0

.3
02

0.
21

3
-0

.3
08

0.
19

7
0.

19
3

-0
.0

60
-0

.0
44

-0
.1

20
-0

.0
60

0.
21

5
0.

11
1

-0
.2

39
0.

01
7

-0
.1

01
-0

.1
55

1.
45

8
0.

08
1

0.
08

7
-0

.0
17

0.
64

8

Ta
bl

e 
A-

10
. I

nd
us

tr
y 

Co
nt

rib
ut

io
ns

 B
as

ed
 o

n 
Va

lu
e-

Ad
de

d 
O

ut
pu

t, 
by

 M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

N
AI

CS
 In

du
st

ry
In

du
st

ry
 C

on
tr

ib
ut

io
ns

An
nu

al
 P

er
ce

nt
 C

ha
ng

e
In

du
st

ry
 C

on
tr

ib
ut

io
ns

An
nu

al
 P

er
ce

nt
 C

ha
ng

e,
 S

el
ec

te
d 

Ti
m

e 
Pe

rio
ds

85



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

32
1

W
oo

d 
pr

od
uc

ts
-0

.0
71

-0
.0

51
-0

.0
25

-0
.0

02
0.

01
6

0.
05

6
0.

02
3

-0
.0

52
0.

06
2

-0
.0

14
0.

07
6

0.
03

7
0.

00
3

0.
06

4
0.

05
7

-0
.0

17
-0

.0
09

-0
.0

37
0.

00
3

0.
04

4
-0

.0
61

-0
.0

90
-0

.0
12

-0
.0

60
0.

13
4

0.
01

1
0.

02
4

-0
.0

01
0.

03
7

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
0.

14
2

-0
.0

41
-0

.0
14

-0
.0

71
-0

.0
42

0.
03

5
0.

09
8

0.
05

0
0.

07
2

-0
.1

71
-0

.0
15

-0
.0

06
-0

.1
34

0.
02

9
0.

08
0

0.
04

1
0.

06
4

-0
.0

21
-0

.0
23

-0
.0

27
0.

10
2

-0
.0

47
-0

.0
10

0.
00

8
0.

10
6

0.
00

9
0.

00
4

0.
00

4
0.

05
7

33
1

Pr
im

ar
y 

m
et

al
s

0.
02

5
0.

03
9

0.
10

7
0.

18
4

-0
.1

08
0.

13
6

0.
04

3
0.

18
9

-0
.0

18
-0

.0
64

0.
00

4
-0

.0
28

0.
03

8
-0

.0
17

0.
02

1
0.

20
1

0.
05

1
-0

.0
28

0.
11

0
0.

19
3

-0
.1

27
-0

.1
18

0.
04

4
0.

20
4

-0
.5

26
0.

00
9

0.
02

6
0.

02
8

-0
.1

62

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
-0

.0
52

-0
.2

31
0.

01
7

0.
18

2
-0

.3
21

0.
07

4
0.

28
8

0.
18

3
0.

04
0

0.
03

9
0.

06
3

-0
.0

83
-0

.7
29

0.
35

7
0.

10
2

-0
.0

66
-0

.1
24

-0
.0

15
-0

.2
03

-0
.0

97
0.

33
4

-0
.0

19
-0

.1
46

-0
.2

29
0.

54
2

-0
.0

01
0.

05
2

-0
.0

58
0.

15
5

33
3

M
ac

hi
ne

ry
-0

.0
24

0.
19

9
-0

.2
85

-0
.0

02
-0

.2
27

0.
25

9
0.

16
1

0.
34

0
0.

22
6

0.
17

3
0.

01
2

0.
03

2
-0

.4
41

0.
34

5
0.

28
1

-0
.0

87
-0

.1
07

-0
.1

51
-0

.3
95

-0
.2

91
0.

38
7

0.
10

4
-0

.1
78

-0
.1

20
0.

43
1

0.
03

6
0.

13
5

-0
.0

42
0.

15
5

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

1.
83

4
1.

50
6

1.
43

1
2.

43
2

-0
.2

45
0.

90
1

1.
50

0
0.

92
7

0.
77

9
0.

84
8

0.
39

7
0.

68
4

0.
11

0
0.

78
4

0.
22

0
-0

.2
92

0.
07

6
0.

06
8

0.
21

5
-0

.1
00

0.
48

3
0.

45
6

-0
.1

27
0.

13
7

0.
25

3
0.

38
3

0.
72

8
0.

21
4

0.
19

5

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
00

6
-0

.3
25

0.
14

8
0.

07
3

0.
06

4
0.

08
0

0.
16

2
-0

.0
36

0.
07

4
0.

20
6

-0
.1

38
0.

09
1

-0
.1

70
0.

05
3

-0
.0

56
-0

.0
07

0.
07

9
-0

.0
89

0.
15

0
-0

.0
86

0.
03

0
0.

06
9

-0
.1

10
-0

.0
59

0.
14

9
0.

02
2

0.
05

9
-0

.0
04

0.
04

5

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s a
nd

 tr
ai

le
rs

, a
nd

 p
ar

ts
0.

05
2

0.
40

2
0.

08
2

-0
.0

90
-0

.6
50

1.
22

2
0.

70
9

-0
.2

62
0.

20
7

0.
40

7
0.

14
6

-0
.4

94
-1

.6
49

1.
42

2
0.

33
2

0.
70

2
-0

.1
78

-0
.0

71
-0

.3
23

-0
.0

44
-0

.0
39

0.
09

3
-0

.2
33

-0
.4

65
0.

43
3

0.
05

8
0.

25
3

-0
.0

42
-0

.0
17

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

-0
.2

12
-0

.0
40

0.
22

8
-0

.1
15

-0
.0

30
-0

.0
88

-0
.0

52
0.

03
1

0.
21

0
0.

08
0

0.
36

8
-0

.0
46

-0
.0

37
0.

16
8

-0
.0

50
-0

.1
88

0.
15

8
0.

03
5

0.
06

1
-0

.0
98

-0
.1

62
0.

04
8

-0
.2

86
0.

16
5

-0
.4

39
-0

.0
07

0.
07

4
-0

.0
33

-0
.1

38

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

0.
02

7
-0

.0
27

0.
02

3
-0

.0
57

-0
.1

02
0.

04
2

-0
.0

10
0.

07
9

0.
05

5
0.

01
7

-0
.0

88
0.

01
1

-0
.1

52
0.

08
0

0.
05

4
-0

.0
76

0.
03

2
0.

01
4

0.
05

2
0.

00
1

-0
.0

02
0.

02
1

-0
.0

42
-0

.0
67

0.
02

9
-0

.0
02

-0
.0

01
-0

.0
01

-0
.0

19

33
9

M
is

ce
lla

ne
ou

s m
an

uf
ac

tu
rin

g
-0

.0
81

0.
04

3
0.

19
1

-0
.0

66
0.

10
4

0.
04

5
0.

06
8

0.
07

8
0.

05
9

0.
11

4
-0

.0
15

0.
02

5
0.

04
6

0.
26

3
-0

.0
91

-0
.0

21
-0

.1
43

0.
02

8
-0

.1
49

0.
24

2
-0

.0
54

0.
08

4
-0

.1
22

-0
.0

99
0.

17
9

0.
03

0
0.

06
5

0.
00

9
0.

04
0

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
-0

.2
14

-0
.0

71
0.

22
7

-0
.1

68
0.

20
3

-0
.1

67
0.

35
9

0.
10

5
-0

.0
24

0.
37

3
0.

00
8

-0
.3

09
0.

14
9

-0
.2

82
0.

00
6

-0
.2

01
-0

.1
31

0.
08

4
-0

.1
70

-0
.6

44
0.

49
3

-0
.1

80
0.

11
3

-0
.1

60
1.

50
7

0.
05

3
0.

12
2

-0
.0

90
0.

67
0

31
3,

31
4

Te
xt

ile
 m

ill
s a

nd
 te

xt
ile

 p
ro

du
ct

 m
ill

s
0.

04
9

-0
.0

10
0.

02
4

0.
07

3
-0

.0
55

0.
03

2
-0

.0
70

0.
17

5
-0

.0
16

-0
.0

01
0.

00
5

0.
04

7
-0

.0
84

0.
02

0
-0

.0
14

0.
02

4
0.

03
2

0.
01

6
-0

.0
27

0.
00

6
-0

.0
09

-0
.0

25
-0

.0
04

-0
.0

37
0.

04
9

0.
00

3
0.

01
0

-0
.0

01
0.

00
6

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

-0
.1

01
0.

02
6

-0
.0

20
0.

00
5

0.
12

4
-0

.1
52

0.
03

4
0.

01
9

-0
.0

25
-0

.0
19

-0
.0

40
-0

.0
12

-0
.0

63
0.

05
0

-0
.0

12
0.

05
8

0.
00

4
0.

00
0

-0
.0

12
-0

.0
06

0.
02

3
0.

00
0

-0
.0

07
-0

.0
54

-0
.0

03
-0

.0
04

-0
.0

08
0.

00
2

-0
.0

28

32
2

Pa
pe

r p
ro

du
ct

s
0.

04
3

-0
.1

44
0.

08
8

-0
.0

05
-0

.2
37

0.
14

1
0.

08
4

0.
20

5
-0

.0
23

0.
15

5
-0

.0
70

-0
.1

05
0.

13
5

-0
.0

88
-0

.0
37

0.
04

7
0.

04
2

0.
00

6
0.

01
5

-0
.0

03
-0

.0
95

0.
05

7
0.

03
5

0.
10

3
0.

07
1

0.
02

1
0.

03
6

0.
00

1
0.

08
7

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

-0
.0

99
-0

.0
20

0.
05

3
0.

03
8

-0
.0

06
0.

06
5

0.
09

5
0.

08
5

0.
13

2
0.

11
2

0.
07

4
0.

03
2

-0
.0

95
0.

06
4

0.
07

2
0.

04
1

0.
02

5
-0

.0
12

-0
.0

30
0.

00
6

0.
03

3
0.

04
3

-0
.0

44
-0

.0
58

0.
06

0
0.

03
3

0.
07

9
0.

01
1

0.
00

1

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

0.
41

5
0.

39
0

-0
.3

44
0.

21
1

0.
29

1
-0

.4
91

1.
34

5
-0

.1
33

-0
.8

19
-0

.4
20

-0
.5

11
1.

26
0

-0
.7

86
0.

38
0

-0
.9

02
-0

.8
24

0.
36

3
1.

56
3

0.
04

1
-1

.0
96

0.
42

1
0.

47
8

-0
.2

97
-0

.2
43

0.
21

1
-0

.0
11

-0
.1

08
0.

04
7

-0
.0

16

32
5

Ch
em

ic
al

 p
ro

du
ct

s
-0

.0
42

-0
.7

18
0.

27
1

0.
23

3
-0

.4
58

0.
43

5
0.

03
7

0.
48

7
-0

.2
14

0.
48

5
0.

22
4

-0
.7

98
-0

.6
17

0.
48

0
-0

.4
80

-1
.0

32
-0

.3
16

-0
.0

32
-0

.5
27

-0
.0

37
-0

.0
55

-0
.0

11
-0

.3
58

0.
34

0
0.

91
6

-0
.0

74
0.

14
2

-0
.3

16
0.

62
7

32
6

Pl
as

tic
s a

nd
 ru

bb
er

 p
ro

du
ct

s
0.

05
8

-0
.0

33
0.

15
5

0.
12

0
-0

.0
79

0.
08

3
0.

13
9

0.
20

1
0.

00
5

-0
.1

46
0.

05
1

-0
.1

49
0.

10
1

0.
10

6
-0

.0
33

-0
.0

09
-0

.0
49

-0
.0

48
0.

11
0

0.
03

9
-0

.0
92

0.
02

4
-0

.0
43

-0
.0

75
0.

52
0

0.
03

1
0.

03
6

-0
.0

04
0.

22
2

Ta
bl

e 
A-

11
. I

nd
us

tr
y 

Co
nt

rib
ut

io
ns

 B
as

ed
 o

n 
Se

ct
or

al
 O

ut
pu

t, 
by

 M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

N
AI

CS
 In

du
st

ry
In

du
st

ry
 C

on
tr

ib
ut

io
ns

An
nu

al
 P

er
ce

nt
 C

ha
ng

e
In

du
st

ry
 C

on
tr

ib
ut

io
ns

An
nu

al
 P

er
ce

nt
 C

ha
ng

e,
 S

el
ec

te
d 

Ti
m

e 
Pe

rio
ds

86



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
00

-2
02

1
20

00
-2

00
7

20
07

-2
01

9
20

19
-2

02
1

32
1

W
oo

d 
pr

od
uc

ts
-0

.0
46

-0
.0

32
-0

.0
16

0.
00

1
0.

01
4

0.
03

9
0.

01
5

-0
.0

38
0.

04
1

-0
.0

12
0.

05
2

0.
02

4
0.

00
7

0.
04

2
0.

03
9

-0
.0

12
-0

.0
05

-0
.0

26
0.

00
1

0.
03

1
-0

.0
43

-0
.0

63
-0

.0
06

-0
.0

42
0.

09
6

0.
00

7
0.

01
6

-0
.0

01
0.

02
7

32
7

N
on

m
et

al
lic

 m
in

er
al

 p
ro

du
ct

s
0.

09
7

-0
.0

28
-0

.0
09

-0
.0

49
-0

.0
27

0.
02

2
0.

06
6

0.
03

3
0.

04
8

-0
.1

22
-0

.0
09

-0
.0

03
-0

.0
97

0.
02

6
0.

05
7

0.
02

8
0.

04
6

-0
.0

16
-0

.0
14

-0
.0

21
0.

07
2

-0
.0

34
-0

.0
07

0.
00

8
0.

07
3

0.
00

6
0.

00
1

0.
00

3
0.

04
0

33
1

Pr
im

ar
y 

m
et

al
s

0.
01

6
0.

02
8

0.
07

3
0.

12
3

-0
.0

69
0.

09
2

0.
02

6
0.

12
2

-0
.0

16
-0

.0
45

0.
00

7
-0

.0
19

0.
03

1
-0

.0
15

0.
01

3
0.

14
4

0.
04

1
-0

.0
24

0.
07

9
0.

13
4

-0
.0

88
-0

.0
82

0.
03

2
0.

14
1

-0
.3

61
0.

00
7

0.
01

6
0.

02
0

-0
.1

10

33
2

Fa
br

ic
at

ed
 m

et
al

 p
ro

du
ct

s
-0

.0
31

-0
.1

53
0.

01
8

0.
12

1
-0

.2
12

0.
04

6
0.

20
0

0.
11

7
0.

02
2

0.
01

7
0.

04
8

-0
.0

74
-0

.4
91

0.
23

5
0.

06
5

-0
.0

52
-0

.0
75

-0
.0

15
-0

.1
26

-0
.0

59
0.

23
0

-0
.0

22
-0

.0
98

-0
.1

53
0.

36
0

-0
.0

02
0.

03
4

-0
.0

40
0.

10
3

33
3

M
ac

hi
ne

ry
-0

.0
07

0.
15

2
-0

.1
86

-0
.0

04
-0

.1
33

0.
18

8
0.

09
4

0.
21

9
0.

14
2

0.
10

4
0.

01
6

0.
00

9
-0

.2
95

0.
24

2
0.

19
0

-0
.0

83
-0

.0
59

-0
.1

03
-0

.2
55

-0
.2

00
0.

27
4

0.
06

6
-0

.1
18

-0
.0

74
0.

28
0

0.
02

4
0.

09
0

-0
.0

28
0.

10
3

33
4

Co
m

pu
te

r a
nd

 e
le

ct
ro

ni
c 

pr
od

uc
ts

1.
24

2
1.

01
3

0.
93

5
1.

63
2

-0
.1

69
0.

61
9

1.
04

0
0.

63
5

0.
54

8
0.

58
9

0.
28

2
0.

48
5

0.
11

6
0.

54
1

0.
15

7
-0

.2
20

0.
06

2
0.

06
6

0.
17

2
-0

.0
67

0.
32

1
0.

31
4

-0
.0

95
0.

08
3

0.
18

6
0.

26
9

0.
50

6
0.

15
4

0.
13

4

33
5

El
ec

tr
ic

al
 e

qu
ip

m
en

t, 
ap

pl
ia

nc
es

 a
nd

 c
om

po
ne

nt
s

0.
00

5
-0

.2
18

0.
10

2
0.

04
9

0.
05

4
0.

06
1

0.
11

2
-0

.0
31

0.
04

7
0.

13
9

-0
.0

91
0.

06
6

-0
.1

18
0.

03
0

-0
.0

44
0.

00
1

0.
06

2
-0

.0
69

0.
10

8
-0

.0
58

0.
02

3
0.

04
8

-0
.0

79
-0

.0
40

0.
09

8
0.

01
5

0.
04

1
-0

.0
03

0.
02

9

33
61

-3
36

3
M

ot
or

 v
eh

ic
le

s,
 b

od
ie

s a
nd

 tr
ai

le
rs

, a
nd

 p
ar

ts
0.

03
0

0.
27

2
0.

05
6

-0
.0

51
-0

.4
40

0.
83

6
0.

47
6

-0
.1

94
0.

13
6

0.
27

3
0.

11
0

-0
.3

34
-1

.1
77

1.
00

2
0.

23
7

0.
51

6
-0

.1
26

-0
.0

66
-0

.2
29

-0
.0

30
-0

.0
27

0.
06

5
-0

.1
65

-0
.3

31
0.

29
9

0.
03

8
0.

17
0

-0
.0

29
-0

.0
17

33
64

-3
36

9
O

th
er

 tr
an

sp
or

ta
tio

n 
eq

ui
pm

en
t

-0
.1

41
-0

.0
33

0.
15

8
-0

.0
69

-0
.0

28
-0

.0
63

-0
.0

33
0.

02
1

0.
14

2
0.

05
3

0.
25

7
-0

.0
38

-0
.0

27
0.

11
8

-0
.0

36
-0

.1
29

0.
09

9
0.

01
8

0.
04

3
-0

.0
60

-0
.1

19
0.

03
4

-0
.1

96
0.

12
8

-0
.3

17
-0

.0
06

0.
05

0
-0

.0
24

-0
.0

95

33
7

Fu
rn

itu
re

 a
nd

 re
la

te
d 

pr
od

uc
ts

0.
01

9
-0

.0
15

0.
01

9
-0

.0
37

-0
.0

66
0.

02
9

-0
.0

06
0.

05
3

0.
03

9
0.

01
1

-0
.0

52
0.

00
6

-0
.1

03
0.

06
0

0.
03

7
-0

.0
62

0.
01

7
0.

01
0

0.
03

6
0.

00
1

-0
.0

01
0.

01
4

-0
.0

28
-0

.0
47

0.
01

7
-0

.0
02

0.
00

1
-0

.0
01

-0
.0

15

33
9

M
is

ce
lla

ne
ou

s m
an

uf
ac

tu
rin

g
-0

.0
52

0.
02

9
0.

13
5

-0
.0

58
0.

08
1

0.
02

6
0.

04
5

0.
05

5
0.

03
1

0.
07

5
-0

.0
06

0.
00

4
0.

03
9

0.
20

6
-0

.0
63

0.
00

9
-0

.1
17

0.
02

0
-0

.1
05

0.
19

0
-0

.0
38

0.
05

3
-0

.0
79

-0
.0

71
0.

11
5

0.
02

2
0.

04
4

0.
01

0
0.

02
2

31
1,

31
2

Fo
od

 a
nd

 b
ev

er
ag

e 
an

d 
to

ba
cc

o 
pr

od
uc

ts
-0

.1
49

-0
.0

49
0.

16
3

-0
.1

20
0.

13
5

-0
.1

09
0.

22
9

0.
05

0
-0

.0
29

0.
26

3
0.

02
6

-0
.2

27
0.

10
0

-0
.2

35
0.

00
2

-0
.1

71
-0

.0
54

0.
05

9
-0

.1
43

-0
.4

58
0.

34
0

-0
.1

25
0.

07
9

-0
.1

03
1.

04
8

0.
03

2
0.

08
1

-0
.0

70
0.

47
1

31
3,

31
4

Te
xt

ile
 m

ill
s a

nd
 te

xt
ile

 p
ro

du
ct

 m
ill

s
0.

03
3

-0
.0

03
0.

02
1

0.
05

3
-0

.0
32

0.
02

6
-0

.0
50

0.
12

2
-0

.0
12

-0
.0

03
0.

01
4

0.
02

9
-0

.0
61

0.
01

2
-0

.0
10

0.
01

7
0.

02
1

0.
01

4
-0

.0
17

0.
00

6
-0

.0
07

-0
.0

17
-0

.0
02

-0
.0

26
0.

03
4

0.
00

3
0.

00
9

-0
.0

01
0.

00
4

31
5,

31
6

Ap
pa

re
l a

nd
 le

at
he

r a
nd

 a
pp

lie
d 

pr
od

uc
ts

-0
.0

63
0.

03
6

0.
00

2
0.

01
7

0.
11

6
-0

.1
03

0.
03

4
0.

02
1

-0
.0

20
-0

.0
07

0.
01

0
0.

00
1

-0
.0

72
0.

03
8

-0
.0

11
0.

04
0

0.
00

2
-0

.0
02

-0
.0

11
-0

.0
06

0.
01

8
0.

00
0

-0
.0

06
-0

.0
41

-0
.0

05
0.

00
0

0.
00

7
-0

.0
01

-0
.0

23

32
2

Pa
pe

r p
ro

du
ct

s
0.

03
1

-0
.0

94
0.

06
0

-0
.0

03
-0

.1
58

0.
09

5
0.

05
9

0.
14

1
-0

.0
15

0.
10

4
-0

.0
48

-0
.0

74
0.

09
4

-0
.0

65
-0

.0
28

0.
02

9
0.

03
2

0.
00

8
0.

01
6

0.
00

1
-0

.0
66

0.
03

9
0.

02
5

0.
07

5
0.

04
7

0.
01

5
0.

02
5

0.
00

1
0.

06
1

32
3

Pr
in

tin
g 

an
d 

re
la

te
d 

su
pp

or
t a

ct
iv

iti
es

-0
.0

61
-0

.0
11

0.
03

7
0.

02
6

-0
.0

03
0.

04
6

0.
06

4
0.

05
5

0.
08

7
0.

08
0

0.
05

0
0.

01
7

-0
.0

69
0.

04
6

0.
04

9
0.

02
9

0.
01

8
-0

.0
06

-0
.0

18
0.

00
4

0.
02

4
0.

03
0

-0
.0

30
-0

.0
42

0.
04

1
0.

02
3

0.
05

4
0.

00
8

0.
00

0

32
4

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

0.
27

4
0.

26
5

-0
.2

34
0.

13
1

0.
20

1
-0

.3
35

0.
94

0
-0

.0
65

-0
.5

29
-0

.3
37

-0
.3

85
0.

99
4

-0
.6

36
0.

23
9

-0
.6

51
-0

.5
93

0.
31

3
1.

12
2

0.
05

2
-0

.7
83

0.
30

0
0.

33
1

-0
.2

10
-0

.1
64

0.
13

7
-0

.0
04

-0
.0

74
0.

03
8

-0
.0

14

32
5

Ch
em

ic
al

 p
ro

du
ct

s
-0

.0
26

-0
.4

71
0.

17
3

0.
13

1
-0

.3
07

0.
27

6
0.

06
1

0.
36

6
-0

.1
45

0.
38

1
0.

07
9

-0
.5

08
-0

.2
89

0.
22

7
-0

.3
83

-0
.7

47
-0

.3
34

-0
.0

03
-0

.3
38

-0
.0

60
-0

.0
40

-0
.0

21
-0

.2
25

0.
26

9
0.

63
2

-0
.0

53
0.

10
1

-0
.2

27
0.

45
1

32
6

Pl
as

tic
s a

nd
 ru

bb
er

 p
ro

du
ct

s
0.

04
0

-0
.0

17
0.

10
3

0.
07

8
-0

.0
48

0.
05

7
0.

09
3

0.
13

4
-0

.0
02

-0
.1

00
0.

05
6

-0
.1

11
0.

08
3

0.
06

3
-0

.0
26

-0
.0

06
-0

.0
35

-0
.0

29
0.

08
3

0.
02

7
-0

.0
67

0.
01

5
-0

.0
28

-0
.0

52
0.

36
3

0.
02

2
0.

02
7

-0
.0

03
0.

15
5

Ta
bl

e 
A-

12
. I

nd
us

tr
y 

Co
nt

rib
ut

io
ns

 B
as

ed
 o

n 
G

ro
ss

 O
ut

pu
t, 

by
 M

an
uf

ac
tu

rin
g 

In
du

st
ry

, 1
99

7-
20

21

N
AI

CS
 In

du
st

ry
In

du
st

ry
 C

on
tr

ib
ut

io
ns

An
nu

al
 P

er
ce

nt
 C

ha
ng

e
In

du
st

ry
 C

on
tr

ib
ut

io
ns

An
nu

al
 P

er
ce

nt
 C

ha
ng

e,
 S

el
ec

te
d 

Ti
m

e 
Pe

rio
ds

87



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

M
an

uf
ac

tu
rin

g 
Se

ct
or

0.
00

1
-0

.0
01

0.
00

0
0.

00
1

0.
00

0
-0

.0
02

-0
.0

01
0.

00
1

-0
.0

01
0.

00
1

-0
.0

01
0.

00
1

-0
.0

01
0.

00
1

-0
.0

01
0.

00
0

0.
00

1
0.

00
0

0.
00

3
0.

00
2

-0
.0

04
0.

00
3

0.
00

2
-0

.0
07

-0
.0

04

32
1,

 W
oo

d 
Pr

od
uc

ts
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
-0

.0
01

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

0
-0

.0
01

0.
00

0
0.

00
1

0.
00

0
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
1

0.
00

0
0.

00
0

-0
.0

07
0.

01
0

32
7,

 N
on

m
et

al
lic

 M
in

er
al

 P
ro

du
ct

s
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
0.

00
0

0.
00

0
0.

00
1

33
1,

 P
rim

ar
y 

M
et

al
s

-0
.0

01
0.

00
1

-0
.0

01
0.

00
0

0.
00

1
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
1

-0
.0

01
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
0.

00
2

0.
00

1

33
2,

 F
ab

ric
at

ed
 M

et
al

 P
ro

du
ct

s
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
0

0.
00

1
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
2

-0
.0

02
0.

00
4

33
3,

 M
ac

hi
ne

ry
-0

.0
01

0.
00

0
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-0

.0
01

0.
00

2
-0

.0
01

0.
00

0
0.

00
0

0.
00

1
-0

.0
01

33
4,

 C
om

pu
te

r a
nd

 E
le

ct
ro

ni
c 

Pr
od

uc
ts

0.
00

0
0.

00
0

-0
.0

02
0.

00
2

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

1
-0

.0
02

0.
00

0
-0

.0
01

0.
00

0
0.

00
2

0.
00

0
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
0.

00
1

0.
00

0
-0

.0
04

0.
00

3

33
5,

 E
le

ct
ric

al
 E

qu
ip

m
en

t, 
Ap

pl
ia

nc
es

, a
nd

 C
om

po
ne

nt
s

0.
00

1
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
-0

.0
01

0.
00

1
-0

.0
01

0.
00

0
0.

00
1

0.
00

0
0.

00
0

0.
00

1
0.

00
2

0.
00

0
-0

.0
01

-0
.0

01
0.

00
0

-0
.0

01
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
3

-0
.0

01

33
61

-3
36

3,
 M

ot
or

 V
eh

ic
le

s,
 B

od
ie

s a
nd

 T
ra

ile
rs

, a
nd

 P
ar

ts
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
0.

00
0

0.
00

0
0.

00
1

0.
00

0
0.

00
0

-0
.0

01
0.

00
0

0.
00

0
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

06
0.

00
3

33
64

-3
36

9,
 O

th
er

 T
ra

ns
po

rt
at

io
n 

Eq
ui

pm
en

t
0.

00
2

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

1
-0

.0
01

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
1

0.
00

0
0.

00
1

-0
.0

03
-0

.0
02

33
7,

 F
ur

ni
tu

re
 a

nd
 R

el
at

ed
 P

ro
du

ct
s

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

0
-0

.0
01

0.
00

1
0.

00
0

-0
.0

01
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-0

.0
03

0.
00

1

33
9,

 M
is

ce
lla

ne
ou

s M
an

uf
ac

tu
rin

g
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
-0

.0
01

0.
00

0
0.

00
0

0.
00

0
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
1

-0
.0

01
0.

00
3

-0
.0

01
0.

00
0

-0
.0

03
0.

00
2

-0
.0

01
0.

00
1

-0
.0

18
0.

00
9

31
1-

31
2,

 F
oo

d 
an

d 
Be

ve
ra

ge
 a

nd
 T

ob
ac

co
 P

ro
du

ct
s

0.
00

4
-0

.0
01

-0
.0

04
0.

00
2

-0
.0

02
-0

.0
02

-0
.0

03
0.

00
3

0.
00

0
0.

00
1

-0
.0

03
0.

00
3

0.
00

0
0.

00
0

-0
.0

05
0.

00
2

0.
00

0
-0

.0
01

0.
00

7
0.

00
6

-0
.0

11
0.

00
5

0.
00

3
0.

00
2

-0
.0

18

31
3-

31
4,

 T
ex

til
e 

M
ill

s a
nd

 T
ex

til
e 

Pr
od

uc
t M

ill
s

-0
.0

01
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

1
-0

.0
01

0.
00

1
-0

.0
10

0.
00

7

31
5-

31
6,

 A
pp

ar
el

 a
nd

 L
ea

th
er

 a
nd

 A
lli

ed
 P

ro
du

ct
s

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

02
0.

00
2

-0
.0

01
0.

00
0

0.
00

2
0.

00
0

-0
.0

02
0.

00
5

0.
01

3
-0

.0
07

0.
00

4
-0

.0
16

0.
00

1
-0

.0
01

0.
00

1
0.

00
2

-0
.0

02
0.

00
1

0.
00

1
-0

.1
22

-0
.0

47

32
2,

 P
ap

er
 P

ro
du

ct
s

0.
00

0
-0

.0
01

0.
00

1
-0

.0
01

0.
00

1
0.

00
1

-0
.0

02
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
-0

.0
01

0.
00

0
0.

00
1

0.
00

0
0.

00
3

-0
.0

03

32
3,

 P
rin

tin
g 

an
d 

Re
la

te
d 

Su
pp

or
t A

ct
iv

iti
es

0.
00

1
0.

00
0

0.
01

2
0.

00
3

0.
00

8
0.

00
7

-0
.0

08
-0

.0
04

-0
.0

06
-0

.0
11

-0
.0

03
0.

00
2

0.
00

8
-0

.0
03

0.
00

3
-0

.0
14

0.
00

2
-0

.0
02

0.
00

6
0.

02
1

-0
.0

30
0.

00
8

0.
01

3
0.

00
0

-0
.0

23

32
4,

 P
et

ro
le

um
 a

nd
 C

oa
l P

ro
du

ct
s

0.
00

1
0.

00
0

-0
.0

01
0.

00
0

0.
00

1
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

01
0.

00
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
0

-0
.0

01

32
5,

 C
he

m
ic

al
 P

ro
du

ct
s

0.
00

0
0.

00
1

0.
00

1
-0

.0
01

0.
00

0
0.

00
1

-0
.0

01
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
-0

.0
01

0.
00

1
0.

00
1

-0
.0

03
0.

00
0

0.
00

4
0.

00
0

0.
00

1
0.

00
0

0.
00

1
0.

00
1

-0
.0

01
-0

.0
01

-0
.0

04

32
6,

 P
la

st
ic

s a
nd

 R
ub

be
r P

ro
du

ct
s

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
0

0.
00

0
-0

.0
01

0.
00

1
0.

00
0

0.
00

0
0.

00
1

-0
.0

01
0.

00
0

0.
00

3

Ta
bl

e 
A-

13
.  

Co
m

pa
ris

on
 o

f R
es

ea
rc

h 
an

d 
BL

S 
Pu

bl
is

he
d 

Se
ct

or
al

 O
ut

pu
t M

ea
su

re
s,

 b
y 

M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

U
np

ub
lis

he
d 

M
an

uf
ac

tu
rin

g 
Pr

od
uc

tio
n 

Ac
co

un
t S

ec
to

ra
l O

ut
pu

t l
es

s B
LS

 P
ub

lis
he

d 
Se

ct
or

al
 O

ut
pu

t
Di

ffe
re

nc
e 

in
 A

nn
ua

l G
ro

w
th

 R
at

es
N

AI
CS

 In
du

st
ry

88



19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

M
an

uf
ac

tu
rin

g 
Se

ct
or

-0
.0

22
-0

.0
12

-0
.0

14
-0

.0
16

-0
.0

05
-0

.0
04

0.
00

6
0.

00
7

0.
00

6
-0

.0
01

0.
00

5
0.

01
0

-0
.0

20
0.

00
7

0.
01

6
0.

00
0

0.
00

1
0.

00
0

-0
.0

08
0.

00
1

0.
01

3
-0

.0
02

-0
.0

06
0.

00
1

0.
02

1

32
1,

 W
oo

d 
Pr

od
uc

ts
-0

.0
08

-0
.0

06
-0

.0
16

-0
.0

04
-0

.0
03

-0
.0

04
-0

.0
05

0.
00

0
0.

00
1

0.
00

5
0.

00
1

0.
01

3
-0

.0
19

-0
.0

25
-0

.0
20

-0
.0

09
0.

00
0

0.
00

2
0.

01
3

0.
01

5
0.

01
0

0.
01

8
0.

00
9

0.
02

3
-0

.0
07

32
7,

 N
on

m
et

al
lic

 M
in

er
al

 P
ro

du
ct

s
-0

.0
09

-0
.0

20
-0

.0
15

0.
00

5
-0

.0
18

-0
.0

20
0.

02
1

0.
01

2
-0

.0
13

0.
05

9
-0

.0
09

-0
.0

22
-0

.0
12

0.
00

1
-0

.0
02

0.
03

4
-0

.0
08

-0
.0

09
-0

.0
06

-0
.0

04
-0

.0
06

-0
.0

01
-0

.0
01

0.
00

1
-0

.0
04

33
1,

 P
rim

ar
y 

M
et

al
s

0.
00

1
-0

.0
03

-0
.0

01
-0

.0
14

0.
02

0
-0

.0
02

-0
.0

01
0.

00
2

0.
00

3
0.

00
3

-0
.0

02
0.

00
1

-0
.0

13
-0

.0
15

0.
00

0
0.

00
1

-0
.0

01
-0

.0
06

-0
.0

02
-0

.0
06

-0
.0

08
0.

00
0

0.
00

0
-0

.0
09

-0
.0

78

33
2,

 F
ab

ric
at

ed
 M

et
al

 P
ro

du
ct

s
-0

.0
08

-0
.0

08
-0

.0
10

-0
.0

04
-0

.0
11

-0
.0

07
0.

00
0

0.
00

1
0.

00
3

-0
.0

01
-0

.0
12

-0
.0

19
-0

.0
11

-0
.0

04
-0

.0
04

-0
.0

02
-0

.0
02

-0
.0

03
-0

.0
02

0.
00

0
-0

.0
01

-0
.0

02
0.

00
1

0.
00

0
-0

.0
22

33
3,

 M
ac

hi
ne

ry
-0

.0
61

-0
.0

84
-0

.0
69

-0
.0

30
-0

.0
06

-0
.0

10
0.

11
1

0.
04

2
0.

05
9

0.
01

9
-0

.0
07

-0
.0

11
-0

.0
23

-0
.0

22
0.

00
1

-0
.0

03
-0

.0
07

-0
.0

03
-0

.0
01

-0
.0

03
-0

.0
07

-0
.0

01
-0

.0
01

-0
.0

03
0.

00
7

33
4,

 C
om

pu
te

r a
nd

 E
le

ct
ro

ni
c 

Pr
od

uc
ts

0.
00

1
-0

.0
08

0.
00

7
0.

07
8

0.
11

2
0.

08
0

0.
00

1
0.

00
2

0.
00

0
0.

00
0

-0
.0

01
0.

00
3

-0
.0

06
-0

.0
13

-0
.0

13
0.

00
2

-0
.0

01
0.

00
3

0.
00

5
0.

07
9

0.
18

8
0.

02
5

0.
00

5
0.

02
7

0.
07

3

33
5,

 E
le

ct
ric

al
 E

qu
ip

m
en

t, 
Ap

pl
ia

nc
es

, a
nd

 C
om

po
ne

nt
s

0.
00

0
-0

.0
09

-0
.0

05
-0

.0
08

0.
02

2
-0

.0
70

-0
.0

06
0.

01
0

-0
.0

36
0.

01
7

0.
19

0
-0

.0
93

-0
.0

23
0.

01
2

-0
.0

33
0.

01
6

-0
.0

01
-0

.0
11

-0
.0

09
-0

.0
11

-0
.0

11
-0

.0
15

-0
.0

12
-0

.0
19

-0
.0

36

33
61

-3
36

3,
 M

ot
or

 V
eh

ic
le

s,
 B

od
ie

s a
nd

 T
ra

ile
rs

, a
nd

 P
ar

ts
0.

00
1

-0
.0

01
0.

00
0

0.
00

1
-0

.0
01

-0
.0

07
0.

01
4

0.
00

6
-0

.0
02

-0
.0

07
-0

.0
05

-0
.0

01
-0

.0
09

0.
00

3
-0

.0
12

0.
00

1
0.

00
1

0.
00

3
0.

00
4

0.
00

1
0.

00
2

0.
00

7
0.

00
4

0.
00

1
-0

.0
02

33
64

-3
36

9,
 O

th
er

 T
ra

ns
po

rt
at

io
n 

Eq
ui

pm
en

t
-0

.1
52

0.
01

7
-0

.0
20

-0
.1

05
-0

.0
73

0.
00

0
0.

00
5

0.
01

8
0.

00
1

0.
00

8
0.

00
0

-0
.0

01
-0

.0
09

0.
00

1
-0

.0
09

0.
00

0
0.

00
2

0.
00

1
0.

00
3

-0
.0

10
-0

.0
02

0.
01

5
0.

00
1

0.
00

3
0.

00
0

33
7,

 F
ur

ni
tu

re
 a

nd
 R

el
at

ed
 P

ro
du

ct
s

-0
.0

23
-0

.0
48

-0
.0

52
-0

.0
31

-0
.0

14
-0

.0
21

-0
.0

23
-0

.0
22

0.
01

0
-0

.0
05

-0
.0

10
0.

00
6

0.
01

1
0.

00
0

-0
.0

44
-0

.0
40

-0
.0

16
-0

.0
04

-0
.0

04
-0

.0
15

-0
.0

19
-0

.0
23

-0
.0

23
-0

.0
04

0.
04

1

33
9,

 M
is

ce
lla

ne
ou

s M
an

uf
ac

tu
rin

g
0.

02
0

-0
.0

01
0.

02
5

0.
02

7
0.

01
4

-0
.0

16
0.

00
1

0.
00

1
0.

00
3

0.
01

6
-0

.0
02

0.
03

3
0.

03
9

0.
03

2
0.

01
8

0.
00

5
0.

01
0

0.
00

9
0.

00
8

0.
00

0
-0

.0
04

0.
00

2
0.

01
0

0.
01

9
0.

05
4

31
1-

31
2,

 F
oo

d 
an

d 
Be

ve
ra

ge
 a

nd
 T

ob
ac

co
 P

ro
du

ct
s

-0
.0

05
-0

.0
04

-0
.0

08
-0

.0
10

-0
.0

06
-0

.0
03

-0
.0

01
-0

.0
03

-0
.0

02
-0

.0
04

-0
.0

06
-0

.0
09

-0
.0

02
-0

.0
01

-0
.0

05
-0

.0
02

-0
.0

04
-0

.0
03

0.
00

0
-0

.0
02

-0
.0

02
-0

.0
03

-0
.0

01
-0

.0
01

-0
.0

07

31
3-

31
4,

 T
ex

til
e 

M
ill

s a
nd

 T
ex

til
e 

Pr
od

uc
t M

ill
s

-0
.0

03
-0

.0
15

-0
.0

12
-0

.0
07

0.
00

0
0.

02
6

0.
00

0
-0

.0
06

0.
00

3
0.

00
2

0.
00

0
0.

00
1

-0
.0

03
0.

00
1

-0
.0

03
0.

00
1

-0
.0

01
-0

.0
01

-0
.0

02
0.

00
3

0.
00

0
-0

.0
05

0.
00

0
0.

00
8

0.
03

3

31
5-

31
6,

 A
pp

ar
el

 a
nd

 L
ea

th
er

 a
nd

 A
lli

ed
 P

ro
du

ct
s

0.
05

7
0.

04
8

0.
04

7
0.

05
6

-0
.0

32
-0

.0
04

0.
00

0
0.

00
5

0.
00

4
0.

00
0

0.
00

0
-0

.0
02

-0
.0

08
-0

.0
34

-0
.0

08
0.

03
7

0.
00

1
0.

00
3

0.
00

3
0.

00
6

0.
00

0
0.

00
2

0.
00

8
0.

00
9

0.
01

1

32
2,

 P
ap

er
 P

ro
du

ct
s

-0
.0

08
-0

.0
08

-0
.0

08
0.

00
3

-0
.0

06
0.

01
3

0.
00

6
0.

00
5

0.
01

3
-0

.0
03

-0
.0

09
-0

.0
03

-0
.0

02
0.

00
7

0.
00

0
-0

.0
02

-0
.0

04
-0

.0
06

-0
.0

06
-0

.0
10

-0
.0

13
0.

00
3

0.
00

3
-0

.0
08

-0
.0

26

32
3,

 P
rin

tin
g 

an
d 

Re
la

te
d 

Su
pp

or
t A

ct
iv

iti
es

0.
00

4
0.

01
1

0.
00

6
0.

06
9

0.
08

6
0.

00
4

0.
00

3
-0

.0
01

-0
.0

03
-0

.0
05

-0
.0

02
0.

00
1

-0
.0

05
0.

00
4

-0
.0

02
0.

00
0

0.
00

3
0.

00
0

0.
00

2
0.

00
1

-0
.0

01
0.

00
0

-0
.0

02
-0

.0
01

0.
00

0

32
4,

 P
et

ro
le

um
 a

nd
 C

oa
l P

ro
du

ct
s

-0
.0

11
-0

.0
23

-0
.0

02
-0

.0
42

0.
01

1
0.

01
8

-0
.0

07
-0

.0
14

-0
.0

04
-0

.0
07

-0
.0

10
0.

03
4

-0
.0

80
-0

.0
33

0.
00

4
-0

.0
02

-0
.0

13
0.

00
0

0.
00

6
-0

.0
08

-0
.0

29
-0

.0
22

-0
.0

05
-0

.0
07

-0
.0

01

32
5,

 C
he

m
ic

al
 P

ro
du

ct
s

-0
.0

43
-0

.0
40

-0
.0

37
-0

.0
26

-0
.0

29
-0

.0
19

-0
.0

21
-0

.0
08

-0
.0

20
-0

.0
33

-0
.0

44
-0

.0
66

-0
.0

69
-0

.0
36

-0
.0

16
-0

.0
28

-0
.0

07
0.

00
2

0.
00

3
0.

00
5

0.
00

5
0.

00
6

0.
00

6
0.

01
1

-0
.0

16

32
6,

 P
la

st
ic

s a
nd

 R
ub

be
r P

ro
du

ct
s

-0
.0

01
0.

00
0

-0
.0

01
0.

00
1

0.
00

2
-0

.0
02

0.
00

1
0.

00
2

-0
.0

02
0.

00
2

0.
00

1
-0

.0
17

-0
.0

26
0.

00
7

0.
01

1
0.

00
2

0.
00

7
-0

.0
05

-0
.0

05
-0

.0
08

-0
.0

07
0.

00
0

0.
00

0
0.

00
1

-0
.0

92

Ta
bl

e 
A-

14
.  

Co
m

pa
ris

on
 o

f R
es

ea
rc

h 
an

d 
BL

S 
Pu

bl
is

he
d 

Ca
pi

ta
l S

er
vi

ce
s M

ea
su

re
s,

 b
y 

M
an

uf
ac

tu
rin

g 
In

du
st

ry
, 1

99
7-

20
21

N
AI

CS
 In

du
st

ry
U

np
ub

lis
he

d 
M

an
uf

ac
tu

rin
g 

Pr
od

uc
tio

n 
Ac

co
un

t C
ap

ita
l S

er
vi

ce
s l

es
s B

LS
 P

ub
lis

he
d 

Ca
pi

ta
l S

er
vi

ce
s

Di
ffe

re
nc

e 
in

 A
nn

ua
l G

ro
w

th
 R

at
es

89


	Cover page_Eldridge and Powers
	WP with Appendix 7_21_23
	Working Paper 7_21_23
	Defining Productivity and Output
	Output Definitions

	Value-Added Output and Productivity
	Sectoral Output and Productivity
	Gross Output and Productivity
	Relationships Among Productivity Measures
	Labor productivity relationships

	BLS Output and Productivity Model Choice
	Aggregate Productivity Measures
	Industry Productivity Measures

	Comparing Productivity Measures in U.S. Manufacturing
	Data
	Empirical Results
	Manufacturing Sector: Output Measures
	Manufacturing Sector: Productivity
	Manufacturing Industries: Output
	Manufacturing Industries: Productivity
	Manufacturing Industries: Examples


	Industry Contributions to Manufacturing Sector Performance
	BLS Industry Contribution Measures
	Industry Contributions  Across Business Cycles

	Different Output Concepts and Industry Contributions
	Impact of Output Concepts 2000-2021
	Impact of Output Concepts across Business Cycles


	Summary

	Technical Appendix MFG version 7_11_23
	APPENDIX

	WP App Table A-1 VA framework
	App. T. A-1 VA framework

	WP App Table A-2 SO framework
	App. T. A-2 SO framework

	WP App Table A-3 GO framework
	App. T. A-3 GO framework

	WP APP Table A-4 VA TFP
	App. T. A-4 VA TFP MFG GR 20-21

	WP APP Table A-5 SO TFP
	App T. A-5 TFP SO MFG GR 00-21

	WP APP Table A-6 GO TFP
	App T. A-6 TFP GO MFG GR 00-21

	WP APP Table A-7 VA Shares
	App T. A-7 Shares VA MFG 

	WP APP Table A-8 SO Shares
	App. T. A-8 Shares SO MFG

	WP APP Table A-9 GO Shares
	App. T. A-9 Shares GO MFG

	WP APP Table A-10 VA Ind Ctrb
	App T A-10 Ind Ctr VA agr 00-21

	WP APP Table A-11 SO Ind Ctrb
	App T A-11 Ind Ctr SO agr 00-21

	WP APP Table A-12 GO Ind Ctrb
	App T A-12 Ind Ctr GO agr 00-21

	WP APP Table A-13 Research vs Pub SO
	App T. A-13 pub vs res SO

	WP APP Table A-14 Research vs Pub Capital Services
	App. T. A-14 pub vs res Capital





