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Outline

o  Recent productivity growth 

o  Policymaking during the latter 1990s 

o  What did we know, and when did we know it? 

o  Labor productivity vs. Total factor productivity 

o  Puzzles for future research 



Acceleration

Labor productivity 

o  1973-1995, +1-1/2% pa 

o  1995-2001, +2-1/2% pa 

o  2001-date,  +4% pa 

How Has this Happened? 

o  Technology - ICT 

o  Capital investment – capital deepening 

o  Falling capital equipment prices 

o  International Trade 



Other Effects 

o  More unequal income distribution 

o  Increased poverty (Census Bureau 2004 report) 









PPI: Finished Goods: Capital Equipment

    % Change - Year  to Year         SA, 1982=100
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PPI: Electr onic Computer s

    % Change - Year  to Year         NSA, Dec-98=100
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Source:   Bureau of Labor  Statisti cs /Haver  Analytics
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Labor Productivity Growth is Noisy 

 Equals growth of output minus growth of labor input 

 Empirically, quarterly real GDP growth is 

approximately a random walk 

 Current, revised data show a clear break in trend 

circa 1995 – but earlier breaks aren’t so obvious 

 Year-Over-Year annual averages 

 Quarterly, year-over-year 



U.S. Productivity Growth

(annual average, percent change) 
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U.S. Productivity Growth

(year over year, quarterly; percent annual rate)
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Has the Productivity Boom Made Us Better Off? 

 Does it have to? 

 Trend growth of real GDP, total and per capita 

 Golden Rule of growth theory 



Real Gr oss Domestic Pr oduct

Bi l .Chn.2000$

009590858075706560555045403530

Source:   Bureau of Economic Analysis /Haver  Analytics
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Real Potential Gr oss Domestic Pr oduct {CBO}

Bi l .Chn.2000$
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Source: Congressional Budget Office, The Budget and Economic Outlook, 

various issues. 



Labor Productivity vs Total Factor Productivity 

 Modest gains in TFP 
o  Increased growth in Solow residual is a gain in 

knowledge
o  If TFP grows more rapidly, perhaps that growth is 

more persistent 

 Major increases in Labor Productivity  
o  If gains in labor productivity are due to capital 

deepening due to factor prices, then a slowdown 
in capital deepening might be the end of rapid 
productivity gains 



Source:     Fernald and Ramnath, “The acceleration in U.S. total factor productivity after 

1995: The role of information technology,” Federal Reserve Bank of Chicago Economic

Perspectives, 2004 Q1 

Y = A F(K,L).



Source: Roger W. Ferguson Jr and William L Wascher, “Distinguished Lecture on 

Economics in Government: Lessons from Past Productivity Booms, Journal of Economic 

Perspectives—Volume 18, Number 2—Spring 2004—Pages 3–28



FOMC Policymaking During the 1990s 

 FOMC transcripts show A.G. suspected 
productivitygrowth was increasing as early as 1993 
(see also Bob Woodward’s book) 

 A.G. “intuition” from disaggregate data and personal 
contacts/examples/anecdotes, not GDP 

 A.G. noted negative productivity growth in services 
since 1980-82… “implausible.” Board study by Slifman 
and Corrado (1996) confirmed negative growth rates. 

 Increases in visible, measured productivity growth 
seemed positively correlated with output measurement 
quality… real service output poorly measured 
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 A.G. preferred nonfinancial corporate sector as a 
measure of aggregate productivity growth 

o Private business sector 
o Nonfarm private business sector 
o Nonfinancial corporate business sector 

 Discrepancies suggested problems with price deflators in 
service sectors and output measures 

o Service and distribution are the largest users of 
information technology but largely are intermediate, 
not final, output 

o Many published studies (e.g., Triplett and Bosworth; 
Andrew Sharpe; Sharon Kozicki) 
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Decreases in the level of service-sector productivity since 
1980?

 Discrepancies also reflect changing factor price ratio 

o As total capital cost fell, value added in IT-intensive 
service sectors collapsed toward wage bill 

o Use of GPO, rather than total output, may be 
misleading when input prices are changing rapidly 

 As late as early 1997, Board staff were marking down
predicted productivity growth

o Followed published aggregate figures 
o Dismissed a major trend shift as unlikely 
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“One would certainly assume that we would see this in the 
productivity data, but it is difficult to find it there. In my 
judgment there are several reasons, the most important of 
which is that the data are lousy.” 

   -- Alan Greenspan, FOMC transcript, 19 Dec 1995 

“So, the productivity gains implicit in these data are larger 
than the ones we are getting in the official data. The one 
thing we know about the official data on productivity is that 
they are wrong.” 
         -- Alan Greenspan, FOMC transcript, 4 Feb 1997 
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“I have been in a rambling mode today because I think it is 
appropriate to the levels of confusion that I sense.” 
   -- Alan Greenspan, FOMC transcript, 2 July 1997 

“I do not know what the actual productivity data will turn out 
to be. I don’t think the staff can predict this; I don’t think we 
can; I don’t think anybody on the outside can. But it is 
very important to recognize … that a significant part of the 
pressures implicit in the price forecast, to which we are 
responding, rests on an evaluation of what that residual will 
be.”

-- Alan Greenspan, FOMC transcript, 12 Nov 1997 
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“Can we stipulate that measured productivity is distinct 
from true productivity?” 

-- Alan Greenspan, FOMC transcript, 2/3 Feb 1998 

“The productivity numbers are very rough estimates because 
we are measuring a whole set of product outputs from one 
set of data and a whole set of labor inputs from a different 
set. That they come out even remotely measuring actual 
labor productivity is open to question in my view.” 

-- Alan Greenspan, FOMC transcript, 31 Mar 1998 



Labor Productivity Growth, 1995
(year over year percent change, quarterly; monthly figures, Jan 1995 - Dec 2000)
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Labor Productivity Growth, 1996
(year over year percent change, quarterly; monthly figures, Jan 1996 - Dec 2000)

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

Ja
n-

96
Apr

-9
6

Ju
l-9

6
Oct-

96
Ja

n-
97

Apr
-9

7
Ju

l-9
7

Oct-
97

Ja
n-

98
Apr

-9
8

Ju
l-9

8
Oct-

98
Ja

n-
99

Apr
-9

9
Ju

l-9
9

Oct-
99

Ja
n-

00
Apr

-0
0

Ju
l-0

0
Oct-

00

p
e
rc

e
n

t

1996 Q1

1996 Q2

1996 Q3

1996 Q4



Labor Productivity Growth, 1997
(year over year percent change, quarterly; monthly figures, Jan 1997 - Dec 2000)
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Labor Productivity Growth, 1998
(year over year percent change, quarterly; monthly figures, Jan 1998 - Dec 2000)
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Productivity (Final-Initial)
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Productivity (Final-Initial)
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Industry-Level Data 

 Studies published as late as 2000 found little or no 
productivity acceleration increase in services 

 Studies published in 2002 found significant service 
industry increases during the latter 1990s 





Source: Kevin Stiroh, “Information Technology and the U.S. Productivity Revival: What Do the Industry 

Data Say?, American Economic Review, December 2002. 







Productivity Puzzles: How Little We Know!

1. Sources of the 1973 Productivity Slowdown 

o Pervasive across countries (all OECD countries except 
Ireland)

o Output/hr 1950-73 grew 4.64% p.a.; 1973-2003, 2.15% p.a. 

o Causes? 

o Energy price shocks 

o Slower demand growth 

o Measurement problems 

o Slower capital intensity growth 

o Welfare state 

o Changing demographics 

o A Golden Age, followed by Return to Normalcy 

o Is 1-1/2 to 2% p.a. the norm? 



2. Explanations for the Post-2000 U.S. Productivity Growth 
Acceleration

o Two productivity growth increases 

o post-1995 

 increased investment in ICT (information and 
communication technology) 

o post-2000  

 not ICT based; ICT investment flagged (recession) 

 2000-2003, business output per hour 3.8% p.a. 

 2002: 4.3%, 2003: 4.5% 

 business sector real output grew at 2% pace 

 Implies U.S. divergence from OECD trend 



Sector Shares 

 1998-2000: manufacturing accounted for 47% of total 
economy labor productivity growth, but was only 14% of 
total output; services accounted for 56%. 

 2000-2003: manufacturing contribution dropped to 31% 
while services increased to 71%. 

 Manuf: 1998-2003, output per hour +6.6% p.a. 

 Services: 1998-2000: +1.7% p.a., 2000-2003: 3.3% p.a. 

 Services accounted for all the post-2000 productivity 
growth acceleration 

 Professional and business services .48 share 

 Information services  .37 share 

 Wholesale trade  .34 share 

 Retail trade  .30 share 



 Capital deepening: growth of capital-labor ratio 1.2% pa 
1995-2000; 3.0%pa 2000-2003.

 Reflects lower rate of labor input growth: 
                +2.0% 1995-2000, -1.0% 2000-2003. 

 Reflects lower capital investment growth:  
               1995-2000, 3.1%pa, 2000-2003, 2.0%pa 

 Causes: 
 Outsourcing of low productivity work to low-wage 
countries

 Increased international competitive pressures to cut 
costs

 Business re-organization, more effective use of ICT 
investments (esp in ICT-using sectors) 



3.  Higher European Labor Productivity Levels 

 2003 data: 8 EU countries with average productivity > US 

 Output per hour 

 Luxembourg (1.225), Norway (1.1197), Belgium (1.090), 
Ireland (1.076), Netherlands (1.052), France (1.049), 
Germany (1.039), and Denmark (1.002). 

 EU incomes lower: lower employment ratio and fewer annual 
hours

 Low productivity workers more likely to be unemployed 

 Similar amount of work in fewer hours? 



4. Absence of Post-1995 Productivity Acceleration in Europe 

 U.S., Canada and Australia had product acceleration 

 Europe: 1995-2003, 1.77% pa; 1973-95, 2.39% pa 

 11 of 16 countries had slower product growth in second period 

 U.S.: 1.87 from 1.12 % pa 

 Flexible labor markets? 

 Not as much investment in ICT as US 

5. Productivity Effects of the Internet 

 Reduced cost of sharing, finding, sending information 

 Knowledge at low cost 

 Steam engine? 

 Electric dynamo? 



6. Productivity Growth in the Government/Non-market Sector 

 Measure non-market sector of economy 

 Education, government 

 Degrees granted; research published 

7. Negative Productivity Growth in the Construction Sector 

 Estimates based on existing data are unreliable 

 1977: 120.4; 2003, 94.2 

 Lack of technical progress? 

 Work/safety rules? 



 

 
 

 
Exploring Productivity 

 
 

Questions? 


