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We construct a measure of global TFP growth that covers output of the world’s forty 

largest economies. We decompose this measure to address questions such as, which 

countries and industries are the main sources of global productivity growth? And 

how has globalization, by reducing misallocation of resources across global 

producers, contributed to world productivity?  We thus quantify how the world 

production frontier has shifted out over time and, in a proximate sense, the 

geographic and industry sources of growth.  We also discuss the geographic and 

industry sources of cost pressures, as well as the extent to which reallocation reflects 

relative unit production costs.  Among other findings, reduced misallocation was 

more important in the 1990s than in the 2000s.  And TFP growth in frontier 

economies slowed in the runup to the Great Recession.  But world TFP growth 

remained strong because of a speedup in TFP growth in emerging economies. 
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FERNALD AND HOBIJN 

1. Introduction 

Which countries and industries are the main sources of global productivity growth? And how has 

globalization, by improving the allocation of resources across global producers, contributed to 

world productivity?  In this paper, we provide new quantitative evidence on these questions by 

analyzing growth in TFP for the world taken as a whole.  We quantify how the world production 

frontier has shifted out over time and, in a proximate sense, the geographic and industry sources of 

growth.  

Our analysis complements the considerable literature (summarized in Caselli 2005) that seeks to 

understand why some countries are much richer than others.  That literature analyses the wide 

distribution of productivity and living standards around the globe.  But countries do not exist in 

autarchy.  A rise in, say, apparel TFP in China or India affects living standards of trading partners as 

well.  By focusing on world TFP, we capture these effects.  We can see how the reallocation of 

resources across and within countries affects average global standards of living.   

We begin our analysis by developing a growth-accounting decomposition of world TFP.  This 

decomposition provides a natural extension of growth-accounting methods that have, in the past, 

been applied at a country level.  We discuss this literature in Section 2. 

We then implement the decomposition using data from the recently developed World Input-

Output Database (Timmer, ed, 2012).  This database contains detailed input-output and growth-

accounting information at a country and industry level—including cross-border flows.  Definitions 

of industries and variables have been harmonized across 40 of the world’s largest economies, 

thereby making this analysis possible.  The dataset covers xx percent of global GDP.  Indeed, our 

estimate of “world” GDP growth for the 40 countries in our dataset has a correlation of 0.99 with 

the IMF’s estimate of world GDP growth.2  Thus, we are capturing the important variation over 

time in world economic activity.  

The data are currently available for the period from 1995-2009.3  Although relatively short, the 

analysis sheds new light on interesting and important trends.  One such trend is rising globalization, 

fueled by falling costs of transportation, information management, and communications.  

2  From the October 2014 World Economic Outlook. 
3 With limitations, it may be possible to extend some of our analysis further back in time, since definitions and data are, largely, 

harmonized with the EU-KLEMS growth-accounting data.  In this draft, we concentrate on the period for which the complete data 
are available. 
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Globalization matters for world TFP by reallocating resources in more productive ways.  A large 

literature (see, e.g., Hsieh and Klenow, 2009) has noted widespread misallocation of resources, in 

which the same factor of production has a different marginal product depending what country, 

industry, or firm employees it.  The period since the mid-1990s has seen tremendous reallocations 

of resources both across and within countries, which leaves an imprint on the global productivity 

figures. 

Quantitatively, we find that reduced misallocation of global resources was more important for 

world TFP in the late 1990s than in the 2000s.  Such a pattern is somewhat surprising.  After all, 

China’s WTO accession in 2001 fueled an explosion in trade and global integration (e.g., WTO, 

2011) and the 2000s also saw continued integration of emerging markets with the world economy.  

But the positive reallocation effects on world TFP were most important early in our sample. 

Nevertheless, world TFP held up well until the global financial crisis after 2007. Indeed, even 

with less of a boost from reduced misallocation, world TFP growth was stronger in the 2000s—

including in the immediate runup to the crisis—than in the 1990s.  This strength reflects trends 

going on within countries and industries rather than reallocation of resources.   

Nevertheless, there are important regional patterns to world TFP growth over this period.  The 

sustained strong growth in world TFP hides a slowdown in TFP growth in “frontier” economies 

(such as the United States and western Europe) that was offset by faster TFP growth in emerging  

markets.  This result is consistent with some previous analysis at a country level.  For example, in 

the United States., TFP growth was exceptional in the late 1990s and early 2000s—but more 

lackluster since the mid-2000s (Fernald, 2014). Other developed economies saw constant or 

slowing TFP growth; indeed, in terms of GDP/hour, they stopped converging towards U.S. levels in 

the mid-1990s and have since fallen back somewhat.  Our results support the view in this literature 

that TFP growth at the technology frontier was slowing in the runup to the global financial crisis.  

But TFP growth within emerging-market economies more than offset the slowdown in 

developed economies.  Hence, emerging markets fueled continuing growth in world TFP and in 

world GDP up until the global financial crisis.  

We then extend our analysis to understand how patterns of global production costs have 

changed over time.  This analysis, in turn, provides insight into the dynamics of inflation.  In 

general equilibrium, of course, inflation is ultimately determined by monetary policy decisions.  But 
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in macro models, the transmission of monetary policy to inflation works by influencing (directly 

and indirectly) the pricing decisions of businesses.  Those decisions, in turn, reflect production 

costs.  Hence, inflation can be “accounted” for in terms of global production costs.  This allows us 

to see which countries, industries, and what type of reallocation are adding downward (or upward) 

pressures on prices. 

Most of the analysis in the paper is in terms of growth rates, consistent with index-number 

theory.  In the final section, we turn to a level comparison.  We investigate how differences in 

relative unit production costs across sectors have evolved and how they have affected the 

international allocation of production factors. 

In the conclusion, we discuss implications of our results for economic models of economic 

growth.   

2. Global growth accounting using the World Input-Output Database 

Conceptually, we define world total factor productivity (TFP) growth in the standard Solow-

residual way as world output growth less share-weighted growth in world labor input and capital 

input.  In this section, we discuss how we decompose world TFP growth into country and industry 

sources.  Importantly, the decomposition highlights the contribution of resource reallocation within 

and across countries to growth in world TFP and world output.  See the appendix for detailed 

derivations of the equations. 

Understanding world TFP growth requires us to recognize the heterogeneity in production 

technologies across industries and countries.  For many macroeconomic questions, of course, 

assuming an aggregate production function at the national level is a powerful simplification.  But 

economists have long recognized that, even within a given country, the assumption of an aggregate 

production function oversimplifies the nature of production and potentially obscures important 

heterogeneity.  After all, a large share of firm-level output is sold to other producers for further 

processing, rather than being sold as final output to consumers, government, foreign entities, or as 

business investment.  Similarly, almost all firms produce with purchased inputs as well as capital 

and labor.  When we move to the world level, of course, assuming an aggregate production function 

is untenable. 
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The decompositions that follow build on a large and long literature that decomposes aggregate 

productivity measures at a country level into industry sources.  Some of this literature discusses the 

role of reallocation across uses with differences in marginal factor products.  We highlight a few of 

the references we build upon here.  Domar (1962) provides an early and insightful discussion of 

how industry-level total-factor-productivity (TFP) residuals map to aggregate TFP growth.  Hulten 

(1978) showed formally that, in a frictionless benchmark case, Domar’s proposed aggregation 

method for industry TFP residuals gave the same overall answer one would get by assuming an 

aggregate production function—thus allowing an analysis of the industry sources of aggregate TFP 

growth.  Hulten also provided an interpretation of the aggregate residual as a measure of the 

outward shift in society’s production-possibilities frontier—even if an aggregate production 

function did not literally exist. Jorgenson, Gollop, and Fraumeni (JGF, 1987) extend Hulten’s 

algebra to allow for frictions in the allocation of resources across producers.  Those frictions create 

reallocation terms within countries that correspond to what the more recent misallocation literature 

has highlighted across countries (e.g., Hsieh and Klenow, 2009; Fernald and Neiman, 2011, discuss 

the mapping between misallocation and the older growth-accounting literature.)  Basu and Fernald 

(2002) extend the JGF algebra to allow for addition market frictions in the form of imperfect 

competition, which creates additional misallocation terms.   

All of these studies were focused on explaining TFP growth within a country.  The analyses 

allowed for an open economy that exported and imported, but the implications of changes in 

openness were largely buried.  As a result, much of the literature on cross-country productivity 

analysis has focused on explaining differences across regions—say, Europe versus the United 

States—rather than explaining the world. 

The starting point is a production function for an industry within a country… 

 

[Key equations and intuitions to be added here.  See appendix for detailed derivations.] 

3. World TFP Growth 

Recently available data make it possible to implement the decompositions in the previous section.  

[Describe World Input-Output Database in more detail.] 
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See Tables 1 and 2.  Further results to follow. 

4. Growth in unit production costs  

How are global production costs allocated across countries and industries?  We now implement a 

decomposition of “unit production costs” (UPC), which maps world inflation to relative 

productivity, relative factor prices, and the distribution of global production.   

 

5. Level comparisons for productivity and costs 

Productivity differences are one driver of globalization. However, most businesses do not decide on 

where to move their production or buy their intermediate inputs based on local productivity levels. 

Instead, they decide to move their production to or buy their intermediate inputs from places where 

they can produce most cheaply. Relative costs, in turn, depend on both relative productivities and 

relative factor prices.  In this section we investigate how differences in relative unit production costs 

across sectors have evolved and how they have affected the international allocation of production 

factors. 

6. Conclusions 

The results here have implications for models of economic growth.   
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A. Derivations 

This appendix contains the derivations of the growth accounting equations we use for the 

calculation of the results in this text. Most growth accounting methods applied in this paper have 

been used in other papers at a national level.  d We simply rederive them here for reference 

purposes, as well as to document how the accounting extends to the world level. 

TFP growth accounting 

We consider an industry 𝑖𝑖 in country 𝑗𝑗 that is made up of firms that all produce gross output with a 

constant-returns-to-scale production technology. Each firm is a price taker.4 We denote the price of 

gross output in industry 𝑖𝑖 in country 𝑗𝑗 by 𝑃𝑃𝑖𝑖𝑖𝑖.  

Each of these firms also takes as given the factor prices it pays for its inputs. These inputs 

consist of (i) capital, (ii) worker hours of workers of three different skill types (high, medium, low), 

and (iii) intermediate inputs. We denote these factor prices as (i) 𝑅𝑅𝑖𝑖𝑖𝑖, which is the nominal user cost 

of capital, (ii) 𝑊𝑊𝑖𝑖𝑖𝑖
𝐻𝐻, 𝑊𝑊𝑖𝑖𝑖𝑖

𝑀𝑀, and 𝑊𝑊𝑖𝑖𝑖𝑖
𝐿𝐿, which are the nominal hourly wages of the workers of each skill 

type, and (iii) 𝑃𝑃𝑖𝑖𝑖𝑖𝑋𝑋, which is the price of intermediate inputs for the industry. 

Throughout we suppress the time subscript, 𝑡𝑡, small letters denote logarithms and changes over 

time are denoted by a dot. We assume that all firms in the sector flexibly adjust their factor inputs to 

maximize profits. Under this assumption, factor prices reflect marginal products and the growth rate 

of output in industry 𝑖𝑖 in country 𝑗𝑗 equals the factor-share weighted average of the inputs plus the 

rate of TFP growth. 

We denote output of industry 𝑖𝑖 in country 𝑗𝑗 by 𝑌𝑌𝑖𝑖𝑖𝑖 and the five respective types of factor inputs 

as 𝐾𝐾𝑖𝑖𝑖𝑖, 𝐿𝐿𝑖𝑖𝑖𝑖𝐻𝐻 , 𝐿𝐿𝑖𝑖𝑖𝑖𝑀𝑀 , 𝐿𝐿𝑖𝑖𝑖𝑖𝐿𝐿 , and 𝑋𝑋𝑖𝑖𝑖𝑖  Given this notation, the above results mean that we can write 

 �̇�𝑦𝑖𝑖𝑖𝑖 = �̃�𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑘𝑖𝑖𝑖𝑖 + ∑ �̃�𝑠𝑖𝑖𝑖𝑖𝜏𝜏 𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏𝜏𝜏𝜏𝜏{𝐻𝐻,𝑀𝑀,𝐿𝐿} + �̃�𝑠𝑖𝑖𝑖𝑖𝑋𝑋�̇�𝑥𝑖𝑖𝑖𝑖 + �̇̃�𝑧𝑖𝑖𝑖𝑖 (1) 

4 Basu and Fernald (2002) discuss the extension to non-constant returns and imperfect competition.  That generalization is difficult to 
implement on global data, where markups would need to be estimated separately for each country-industry.  For this reason, we 
abstract from these considerations. If the competitive assumptions do not, in fact, apply, all of the algebra that follows continues to 
hold.  However, the economic interpretation of industry TFP is more complicated, since non-technological factors can influence it.   
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Here �̃�𝑠𝑖𝑖𝑖𝑖𝐾𝐾, �̃�𝑠𝑖𝑖𝑖𝑖𝐻𝐻, �̃�𝑠𝑖𝑖𝑖𝑖𝑀𝑀, �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿 , and �̃�𝑠𝑖𝑖𝑖𝑖𝑋𝑋 are the revenue shares of the five factor inputs respectively. TFP 

growth in the sector is denoted by �̇̃�𝑧𝑖𝑖𝑖𝑖 . This is the growth-accounting equation that forms the basis 

for the rest of our analysis. 

In order to analyze aggregate TFP it is more convenient to write everything in terms of value 

added rather than gross output. Nominal value added of a sector is the difference between total 

revenue and expenditures on intermediate inputs. That is, 

 𝑃𝑃𝑖𝑖𝑖𝑖𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖 = 𝑃𝑃𝑖𝑖𝑖𝑖𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑃𝑃𝑖𝑖𝑖𝑖𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖 (2) 

Taking the time derivative of the above expression we obtain that nominal value added 

increases over time satisfy 

 𝑃𝑃𝑖𝑖𝑖𝑖𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖�̇�𝑝𝑖𝑖𝑖𝑖𝑉𝑉 + 𝑃𝑃𝑖𝑖𝑖𝑖𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖�̇�𝑣𝑖𝑖𝑖𝑖 = 𝑃𝑃𝑖𝑖𝑖𝑖𝑌𝑌𝑖𝑖𝑖𝑖�̇�𝑝𝑖𝑖𝑖𝑖 + 𝑃𝑃𝑖𝑖𝑖𝑖𝑌𝑌𝑖𝑖𝑖𝑖�̇�𝑦𝑖𝑖𝑖𝑖 − 𝑃𝑃𝑖𝑖𝑖𝑖𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖�̇�𝑝𝑖𝑖𝑖𝑖𝑋𝑋 − 𝑃𝑃𝑖𝑖𝑖𝑖𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖�̇�𝑥𝑖𝑖𝑖𝑖 (3) 

Such that 

 �̇�𝑝𝑖𝑖𝑖𝑖𝑉𝑉 + �̇�𝑣𝑖𝑖𝑖𝑖 = 1
1−�̃�𝑠𝑖𝑖𝑖𝑖

𝑋𝑋 �̇�𝑝𝑖𝑖𝑖𝑖 + 1
1−�̃�𝑠𝑖𝑖𝑖𝑖

𝑋𝑋 �̇�𝑦𝑖𝑖𝑖𝑖 −
�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋

1−�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋 �̇�𝑝𝑖𝑖𝑖𝑖𝑋𝑋 −

�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋

1−�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋 �̇�𝑥𝑖𝑖𝑖𝑖. (4) 

When we define value-added price growth as 

 �̇�𝑝𝑖𝑖𝑖𝑖𝑉𝑉 = 1
1−�̃�𝑠𝑖𝑖𝑖𝑖

𝑋𝑋 �̇�𝑝𝑖𝑖𝑖𝑖 −
�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋

1−�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋 �̇�𝑝𝑖𝑖𝑖𝑖𝑋𝑋, (5) 

then the implied growth of real value-added equals 

 �̇�𝑣𝑖𝑖𝑖𝑖 = 1
1−�̃�𝑠𝑖𝑖𝑖𝑖

𝑋𝑋 �̇�𝑦𝑖𝑖𝑖𝑖 −
�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋

1−�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋 �̇�𝑥𝑖𝑖𝑖𝑖. (6) 

This is the usual Divisia or (in discrete time) Tornquist definition of value added.  It provides a 

very close approximation to the Fisher-chained index used in the national accounts of the United 

States and many other countries. 

Combining this equation with the one for the growth rate of gross output, i.e. (1), we can write 

value added growth as a weighted average of capital and labor growth plus value-added TFP 

growth. That is, 

 �̇�𝑣𝑖𝑖𝑖𝑖 = 𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑘𝑖𝑖𝑖𝑖 + ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻} + �̇�𝑧𝑖𝑖𝑖𝑖. (7) 

Here 
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 𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 =
�̃�𝑠𝑖𝑖𝑖𝑖
𝜏𝜏

1−�̃�𝑠𝑖𝑖𝑖𝑖
𝑋𝑋, for 𝜏𝜏 ∈ {𝐾𝐾, 𝐿𝐿,𝑀𝑀,𝐻𝐻}, and (8) 

 �̇�𝑧𝑖𝑖𝑖𝑖 = 1
1−�̃�𝑠𝑖𝑖𝑖𝑖

𝑋𝑋 �̇̃�𝑧𝑖𝑖𝑖𝑖 (9) 

The final step is to aggregate the decomposition of value added growth across industries and 

countries. Aggregate value added growth (i.e. world GDP growth) is the nominal value-added share 

weighted average of the industry-country value added growth rate. That is, 

 �̇�𝑣 = ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̇�𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 . (10) 

Here, the nominal value-added share is given by 

 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 =
𝑃𝑃𝑖𝑖𝑖𝑖
𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖

∑ ∑ 𝑃𝑃𝑠𝑠𝑠𝑠𝑉𝑉 𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
=

𝑃𝑃𝑖𝑖𝑖𝑖
𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖
𝑃𝑃𝑉𝑉

 (11) 

Combining this with (7) allows us to decompose aggregate value-added (GDP) growth into parts 

due to capital, labor, and TFP growth. This decomposition reads 

 �̇�𝑣 = ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑘𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 +∑ ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}𝑖𝑖𝑖𝑖 +∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̇�𝑧𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 . (12) 

Defining world TFP growth as 

 �̇�𝑧 = ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̇�𝑧𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  (13) 

we can write it  as 

 �̇�𝑧 = ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̇�𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑘𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 -∑ ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}𝑖𝑖𝑖𝑖 . (14) 

Given that we have data across countries, industries, and also across types of labor we can split 

the above equation up into parts due to the reallocation of production factors across countries and 

industries, as well as the reallocation of labor across types of labor (labor quality). 

First, let’s focus on capital growth, �̇�𝑘. We have price and quantity indices for capital stocks by 

industry and across countries, 𝑃𝑃𝑖𝑖𝑖𝑖𝐾𝐾 and 𝐾𝐾𝑖𝑖𝑖𝑖. This allows us to construct a time series for the nominal 

replacement value of the capital stock by industry, 𝑃𝑃𝑖𝑖𝑖𝑖𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖. Simple aggregation of these replacement 

values yields the nominal replacement value of the world productive capital stock as 

 𝑃𝑃𝐾𝐾𝐾𝐾 = ∑ 𝑃𝑃𝑖𝑖𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖 = ∑ 𝑃𝑃𝑖𝑖𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖 = ∑ ∑ 𝑃𝑃𝑖𝑖𝑖𝑖𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  (15) 
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This allows us to calculate quantity indices for capital at the country, the industry and the world 

level respectively, using 

 �̇�𝑘𝑖𝑖 = ∑ �
𝑃𝑃𝑖𝑖𝑖𝑖
𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖
𝑃𝑃𝑖𝑖
𝐾𝐾𝐾𝐾𝑖𝑖

�𝑖𝑖 �̇�𝑘𝑖𝑖𝑖𝑖, �̇�𝑘𝑖𝑖 = ∑ �
𝑃𝑃𝑖𝑖𝑖𝑖
𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖
𝑃𝑃𝑖𝑖
𝐾𝐾𝐾𝐾𝑖𝑖

� �̇�𝑘𝑖𝑖𝑖𝑖𝑖𝑖 , and �̇�𝑘 = ∑ ∑ �
𝑃𝑃𝑖𝑖𝑖𝑖
𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖
𝑃𝑃𝐾𝐾𝐾𝐾

� �̇�𝑘𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  (16) 

Moreover, define the world GDP shares by country and industry as 

 𝑠𝑠𝑖𝑖𝑉𝑉 = ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑖𝑖  and 𝑠𝑠𝑖𝑖𝑉𝑉 = ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑖𝑖  (17) 

This allows us to define the respective capital factor shares at the country, industry, and world level 

as 

 𝑠𝑠𝑖𝑖𝐾𝐾 = �
∑ 𝑠𝑠𝑖𝑖𝑖𝑖

𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖
𝐾𝐾

𝑖𝑖

𝑠𝑠𝑖𝑖
𝑉𝑉 �, 𝑠𝑠𝑖𝑖𝐾𝐾 = �

∑ 𝑠𝑠𝑖𝑖𝑖𝑖
𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖

𝐾𝐾
𝑖𝑖

𝑠𝑠𝑖𝑖
𝑉𝑉 �, and 𝑠𝑠𝐾𝐾 = ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖  (18) 

Using these definitions, we decompose the contribution of capital growth to GDP growth as follows  

 
��𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑘𝑖𝑖𝑖𝑖

𝑖𝑖𝑖𝑖

= �𝑠𝑠𝑖𝑖𝑉𝑉��
𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾

𝑠𝑠𝑖𝑖𝑉𝑉
� ��̇�𝑘𝑖𝑖𝑖𝑖 − �̇�𝑘𝑖𝑖�

𝑖𝑖𝑖𝑖

+ � 𝑠𝑠𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝐾𝐾��̇�𝑘𝑖𝑖 − �̇�𝑘�
𝑖𝑖

+ 𝑠𝑠𝐾𝐾�̇�𝑘.

= 𝜌𝜌𝑖𝑖𝐾𝐾 + 𝜌𝜌𝑖𝑖𝐾𝐾 + 𝑠𝑠𝐾𝐾�̇�𝑘.

 (19) 

Here, 𝜌𝜌𝑖𝑖𝐾𝐾 is the contribution of the reallocation of capital between industries but within countries 

and 𝜌𝜌𝑖𝑖𝐾𝐾 is the contribution of the reallocation of capital between countries. 

Second, we can do a similar transformation for the labor inputs. This transformation is a little 

simpler. Because all labor inputs are reported in hours, there is no need to construct quantity 

indices. The quantity of labor supplied, in terms of hours, can be directly obtained from the data. 

That, is we calculate the labor inputs for industries, countries, and the world as 

 𝐿𝐿𝑖𝑖𝑖𝑖 = ∑ ∑ ∑ 𝐿𝐿𝑖𝑖𝑖𝑖𝜏𝜏𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}𝑖𝑖𝑖𝑖 , 𝐿𝐿𝑖𝑖 = ∑ 𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 , 𝐿𝐿𝑖𝑖 = ∑ 𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖 , and 𝐿𝐿 = ∑ 𝐿𝐿𝑖𝑖𝑖𝑖  (20) 

In addition, we define the corresponding factor shares as 

 �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿 = ∑ ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}𝑖𝑖𝑖𝑖 , 𝑠𝑠𝑖𝑖𝐿𝐿 = �
∑ 𝑠𝑠𝑖𝑖𝑖𝑖

𝑉𝑉�̃�𝑠𝑖𝑖𝑖𝑖
𝐿𝐿

𝑖𝑖

𝑠𝑠𝑖𝑖
𝑉𝑉 �, 𝑠𝑠𝑖𝑖𝐿𝐿 = �

∑ 𝑠𝑠𝑖𝑖𝑖𝑖
𝑉𝑉�̃�𝑠𝑖𝑖𝑖𝑖

𝐿𝐿
𝑖𝑖

𝑠𝑠𝑖𝑖
𝑉𝑉 �, and 𝑠𝑠𝐿𝐿 = ∑ ∑ 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿𝑖𝑖𝑖𝑖 . (21) 

This then allows us to write the contribution of hours growth to world GDP growth as 
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��� 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}
𝑖𝑖𝑖𝑖

= ��𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿 � �
𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏

�̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿
� �𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏 − 𝑙𝑙�̇�𝑖𝑖𝑖�

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}
𝑖𝑖𝑖𝑖

+

�𝑠𝑠𝑖𝑖𝑉𝑉��
𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿

𝑠𝑠𝑖𝑖𝑉𝑉
� �𝑙𝑙�̇�𝑖𝑖𝑖 − 𝑙𝑙�̇�𝑖�

𝑖𝑖𝑖𝑖

+ � 𝑠𝑠𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝐿𝐿�𝑙𝑙�̇�𝑖 − 𝑙𝑙�̇
𝑖𝑖

+ 𝑠𝑠𝐿𝐿𝑙𝑙̇

= 𝜌𝜌𝜏𝜏𝐿𝐿 + 𝜌𝜌𝑖𝑖𝐿𝐿 + 𝜌𝜌𝑖𝑖𝐿𝐿 + 𝑠𝑠𝐿𝐿𝑙𝑙 .̇

 (22) 

Because we distinguish between different types of labor, we have three reallocation terms in this 

case. The term 𝜌𝜌𝜏𝜏𝐿𝐿 measures the effect of the reallocation of labor between skill-groups within 

industries and countries. This is a measure of the effect of labor quality growth on GDP growth. 

Similarly to the capital terms, 𝜌𝜌𝑖𝑖𝐿𝐿 is the contribution of the reallocation of labor between industries 

but within countries and 𝜌𝜌𝑖𝑖𝐿𝐿 is the contribution of the reallocation of labor between countries. 

Using the above decompositions of the contributions of capital and labor input growth to world 

GDP growth, we can now write 

 �̇�𝑣 = 𝑠𝑠𝐾𝐾�̇�𝑘 + 𝑠𝑠𝐿𝐿𝑙𝑙̇+ �𝜌𝜌𝑖𝑖𝐾𝐾 + 𝜌𝜌𝑖𝑖𝐿𝐿� + (𝜌𝜌𝑖𝑖𝐾𝐾 + 𝜌𝜌𝑖𝑖𝐿𝐿) + 𝜌𝜌𝜏𝜏𝐿𝐿 + �̇�𝑧 (23) 

Thus, world GDP growth can be decomposed into the contribution of capital growth, of labor 

growth, the effect of the reallocation of production factors across countries, the effect of the 

reallocation of production factors between industries, labor quality growth, and TFP growth. 

Unit production cost accounting 

We are not only interested in  productivity but also in production costs. Unit production costs are 

defined as the total production costs divided by the quantity produced. That is, unit production costs 

for world GDP are 

 𝑈𝑈𝑃𝑃𝑈𝑈 =
∑ ∑ 𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 +∑ ∑ ∑ 𝑊𝑊𝑖𝑖𝑖𝑖

𝜏𝜏𝐿𝐿𝑖𝑖𝑖𝑖
𝜏𝜏

𝜏𝜏𝑖𝑖𝑖𝑖

𝑉𝑉
. (24) 

Note that units here are measured in terms of value added and not gross output to avoid double 

counting. In the benchmark case of zero profits (consistent with the maintained assumptions of 

constant returns and perfect competition, production costs equal nominal GDP, so that 𝑈𝑈𝑃𝑃𝑈𝑈 is just 

equal to the world GDP deflator.  

Using this definition, the growth rate of unit production costs can be written as 
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 𝑢𝑢𝑝𝑝𝑢𝑢̇ = ��𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖
𝑖𝑖

��̇�𝑟𝑖𝑖𝑖𝑖 + �̇�𝑘𝑖𝑖𝑖𝑖�
𝑖𝑖

+ ��� 𝑊𝑊𝑖𝑖𝑖𝑖
𝜏𝜏𝐿𝐿𝑖𝑖𝑖𝑖𝜏𝜏 ��̇�𝑤𝑖𝑖𝑖𝑖

𝜏𝜏 + 𝑙𝑙�̇�𝑖𝑖𝑖𝜏𝜏 �
𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}

𝑖𝑖𝑖𝑖

− �̇�𝑣

= ��𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖�̇�𝑟𝑖𝑖𝑖𝑖
𝑖𝑖𝑖𝑖

+ ��� 𝑊𝑊𝑖𝑖𝑖𝑖
𝜏𝜏𝐿𝐿𝑖𝑖𝑖𝑖𝜏𝜏 �̇�𝑤𝑖𝑖𝑖𝑖

𝜏𝜏

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}
𝑖𝑖𝑖𝑖

− �̇�𝑧

= ��𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑟𝑖𝑖𝑖𝑖
𝑖𝑖𝑖𝑖

+ ��� 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 �̇�𝑤𝑖𝑖𝑖𝑖
𝜏𝜏

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}
𝑖𝑖𝑖𝑖

− �̇�𝑧.

 (25) 

Where the second line of this equation is the result of substituting in (12). Similar to what we did 

for world TFP growth, we can split this up into parts due to aggregate wage growth and aggregate 

growth in the nominal user cost of capital, aggregate TFP growth, as well as parts due to shifts in 

relative wages across types of labor, shifts in relative factor prices across industries, and shifts in 

relative factor prices across countries. To do this, we have to define industry-, country-, and 

worldwide wages and user costs. 

Let’s start with wage growth first. Define compensation per hour in industry 𝑖𝑖 in country 𝑗𝑗 as 

 𝑊𝑊𝑖𝑖𝑖𝑖 =
∑ 𝑊𝑊𝑖𝑖𝑖𝑖

𝜏𝜏𝐿𝐿𝑖𝑖𝑖𝑖
𝜏𝜏

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}

𝐿𝐿𝑖𝑖𝑖𝑖
. (26) 

Equivalently, define compensation per hour by industry, country, and at the world level respectively 

as 

  𝑊𝑊𝑖𝑖 =
∑ 𝑊𝑊𝑖𝑖𝑖𝑖𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖

𝐿𝐿𝑖𝑖
, 𝑊𝑊𝑖𝑖 =

∑ 𝑊𝑊𝑖𝑖𝑖𝑖𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖

𝐿𝐿𝑖𝑖
, and 𝑊𝑊 =

∑ ∑ 𝑊𝑊𝑖𝑖𝑖𝑖𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

𝐿𝐿
. (27) 

Given these definitions, we can write 

 
��� 𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏 �̇�𝑤𝑖𝑖𝑖𝑖𝜏𝜏

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}
𝑖𝑖𝑖𝑖

= ��𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿 � �
𝑠𝑠𝑖𝑖𝑖𝑖𝜏𝜏

�̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿
� ��̇�𝑤𝑖𝑖𝑖𝑖𝜏𝜏 − �̇�𝑤𝑖𝑖𝑖𝑖�

𝜏𝜏∈{𝐿𝐿,𝑀𝑀,𝐻𝐻}
𝑖𝑖𝑖𝑖

�𝑠𝑠𝑖𝑖𝑉𝑉��
𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉 �̃�𝑠𝑖𝑖𝑖𝑖𝐿𝐿

𝑠𝑠𝑖𝑖𝑉𝑉
� ��̇�𝑤𝑖𝑖𝑖𝑖 − �̇�𝑤𝑖𝑖�

𝑖𝑖𝑖𝑖

+ � 𝑠𝑠𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝐿𝐿��̇�𝑤𝑖𝑖 − �̇�𝑤�
𝑖𝑖

+ 𝑠𝑠𝐿𝐿�̇�𝑤

= 𝜌𝜌𝜏𝜏
𝑊𝑊 + 𝜌𝜌𝑖𝑖

𝑊𝑊 + 𝜌𝜌𝑗𝑗
𝑊𝑊 + 𝑠𝑠𝐿𝐿�̇�𝑤.

 (28) 

The first terms in the last line of this expression, reflects the effect for relative wage changes 

between workers of different skill types within industries, the second terms is the effect of relative 

wage changes across industries, and the final term is the effect of relative wage changes across 

countries. 
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Now, let’s focus on the same expression for user-cost growth. We define the user cost for 

industry 𝑖𝑖 in country 𝑗𝑗 as 

 𝑅𝑅𝑖𝑖𝑖𝑖 =
𝑠𝑠𝑖𝑖𝑖𝑖
𝐾𝐾𝑃𝑃𝑖𝑖𝑖𝑖

𝑉𝑉𝑉𝑉𝑖𝑖𝑖𝑖
𝐾𝐾𝑖𝑖𝑖𝑖

 (29) 

Using this definition, we define the nominal user costs by industry, country, and at the world level 

respectively as 

 𝑅𝑅𝑖𝑖 =
∑ 𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖

𝐾𝐾𝑖𝑖
,𝑅𝑅𝑖𝑖 =

∑ 𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖

𝐾𝐾𝑖𝑖
, and 𝑅𝑅 =

∑ ∑ 𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

𝐾𝐾
. (30) 

This, then, allows us to write 

 
��𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑟𝑖𝑖𝑖𝑖

𝑖𝑖𝑖𝑖

= �𝑠𝑠𝑖𝑖𝑉𝑉��
𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾

𝑠𝑠𝑖𝑖𝑉𝑉
� ��̇�𝑟𝑖𝑖𝑖𝑖 − �̇�𝑟𝑖𝑖�

𝑖𝑖𝑖𝑖

+ � 𝑠𝑠𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝐾𝐾��̇�𝑟𝑖𝑖 − �̇�𝑟�
𝑖𝑖

+ 𝑠𝑠𝐾𝐾�̇�𝑟

= 𝜌𝜌𝑖𝑖
𝑅𝑅 + 𝜌𝜌𝑗𝑗

𝑅𝑅 + 𝑠𝑠𝐾𝐾�̇�𝑟.
 (31) 

The nominal user cost can be split up into the capital goods price and the real user cost. That is, 

when we define the real user cost as 

 𝑈𝑈𝑖𝑖𝑖𝑖 = 𝑅𝑅𝑖𝑖𝑖𝑖𝐾𝐾𝑖𝑖𝑖𝑖
𝑃𝑃𝑖𝑖𝑖𝑖
𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖

= 𝑅𝑅𝑖𝑖𝑖𝑖
𝑃𝑃𝑖𝑖𝑖𝑖
𝐾𝐾, (32) 

Then we can write growth in the nominal user cost as the sum of growth in real user cost and the 

price of the capital good. That is, 

 �̇�𝑟𝑖𝑖𝑖𝑖 = �̇�𝑢𝑖𝑖𝑖𝑖 + �̇�𝑝𝑖𝑖𝑖𝑖𝐾𝐾  (33) 

Similarly, we defined the real user cost in the same way for industries, countries, and for the world, 

i.e. 

 �̇�𝑢𝑖𝑖 = �̇�𝑟𝑖𝑖 − �̇�𝑝𝑖𝑖𝐾𝐾, �̇�𝑢𝑖𝑖 = �̇�𝑟𝑖𝑖 − �̇�𝑝𝑖𝑖𝐾𝐾, and �̇�𝑢 = �̇�𝑟 − �̇�𝑝𝐾𝐾. (34) 

This real user cost, as derived in Jorgenson (1963), is the gross return on the use of capital in 

production and is made up of the sum of the internal rate of return of the firm, depreciation, and 

expected capital price inflation. 

This then allows us to write 
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��𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾�̇�𝑟𝑖𝑖𝑖𝑖

𝑖𝑖𝑖𝑖

= �𝑠𝑠𝑖𝑖𝑉𝑉��
𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾

𝑠𝑠𝑖𝑖𝑉𝑉
� ��̇�𝑢𝑖𝑖𝑖𝑖 − �̇�𝑢𝑖𝑖�

𝑖𝑖𝑖𝑖

+ � 𝑠𝑠𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝐾𝐾��̇�𝑢𝑖𝑖 − �̇�𝑢�
𝑖𝑖

+ 𝑠𝑠𝐾𝐾�̇�𝑢

�𝑠𝑠𝑖𝑖𝑉𝑉��
𝑠𝑠𝑖𝑖𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝑖𝑖𝐾𝐾

𝑠𝑠𝑖𝑖𝑉𝑉
� ��̇�𝑝𝑖𝑖𝑗𝑗

𝐾𝐾 − �̇�𝑝𝑗𝑗
𝐾𝐾�

𝑖𝑖𝑖𝑖

+ � 𝑠𝑠𝑖𝑖𝑉𝑉𝑠𝑠𝑖𝑖𝐾𝐾 ��̇�𝑝𝑗𝑗
𝐾𝐾 − �̇�𝑝𝐾𝐾�

𝑖𝑖
+ 𝑠𝑠𝐾𝐾�̇�𝑝𝐾𝐾

= 𝜌𝜌𝑖𝑖
𝑈𝑈 + 𝜌𝜌𝑖𝑖

𝑃𝑃𝐾𝐾 + 𝜌𝜌𝑗𝑗
𝑈𝑈 + 𝜌𝜌𝑗𝑗

𝑃𝑃𝐾𝐾 + 𝑠𝑠𝐾𝐾�̇�𝑟.

 (35) 

This distinction between the real user cost and the capital price index is interesting since it allows us 

to distinguish between differences in relative gross rates of return on using capital in production and 

the change in relative capital goods prices. 

Combining the results above allows us to express unit production cost growth as 

 𝑢𝑢𝑝𝑝𝑢𝑢̇ = 𝑠𝑠𝐾𝐾�̇�𝑢 + 𝑠𝑠𝐾𝐾�̇�𝑝𝐾𝐾 + 𝑠𝑠𝐿𝐿�̇�𝑤 − �̇�𝑧 + 𝜌𝜌𝜏𝜏𝑊𝑊 + �𝜌𝜌𝑖𝑖𝑊𝑊 + 𝜌𝜌𝑖𝑖𝑈𝑈 + 𝜌𝜌𝑖𝑖𝑃𝑃
𝐾𝐾� + �𝜌𝜌𝑖𝑖𝑊𝑊 + 𝜌𝜌𝑖𝑖𝑈𝑈 + 𝜌𝜌𝑖𝑖𝑃𝑃

𝐾𝐾� (36) 

Thus, we can separate unit production cost growth into a part that is due to growth in the gross 

return to using capital in production, changes in the price of capital, wage growth, as well as TFP 

growth. Moreover, we can account for the effects of changes in relative factor prices across 

industries and across countries. 
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Figure 1. Countries included in global growth accounting calculations, 1995-2009 

 

Source: World Input-Output Database 

Figure 2. Share of world GDP covered, 1995-2009 

  

Included

Not included
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Table 1: Accounting for World GDP Growth 

(percentage points per year) 

 

 
 
Notes:  See text for description.    

1995-2001 2002-2007 2008-2009
(1) World GDP Growth 3.04 3.19 0.23
(2) Capital: Deepening 0.97 1.14 0.70
(3) Labor: Hours growth 0.95 0.61 0.43
(4) Labor quality 0.16 0.14 0.12

Top-Down TFP growth  (= 1 - 2 - 3  - 4) 0.96 1.29 -1.02
of which

(5) Bottom-UP TFP growth 0.67 1.32 -0.33
(6) Country and Industry Reallocation 0.29 -0.04 -0.69

of which

(7) Capital: Country reallocation 0.13 0.09 0.19
(8) Capital: Industry reallocation 0.53 0.17 0.01
(9) Labor: Country reallocation -0.41 -0.39 -0.92
(10) Labor: Industry reallocation 0.05 0.09 0.03

Period
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Table 2: Industry Composition of World GDP Growth 

(percentage points per year) 

 

 

 

Major sector of the economy. Roughly |
2 digit NAICS                        | 1995-2001 2002-2007 2008-2009

-------------------------------------+ ----------- ----------- ----------

              Agriculture and mining | 0.10 0.10 0.17

                        Construction | 0.05 0.07 -0.09

           Nondurables manufacturing | 0.21 0.34 -0.18

              Durables Manufacturing | 0.32 0.40 -0.11

Trade, Transportation, and utilities | 0.93 0.83 -0.03

Finance, insurance, and real estate | 0.53 0.52 0.15

             Other business services | 0.48 0.43 -0.03

            Education and Healthcare | 0.16 0.21 0.16

                         Hospitality | 0.08 0.06 -0.07

             Other personal services | 0.06 0.09 0.03

           Government (excl. postal) | 0.11 0.13 0.22

                  Private households | 0.00 0.00 0.00

-------------------------------------- ----------- ----------- ----------

Subperiod
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