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ABSTRACT A basic tenet of economic science is that productivity growth is the source of growth in real income per capita. But our results raise doubts. This paper creates a direct link between macro productivity growth and the evolution of the income distribution at the micro level. Our most surprising result is that over the entire period 1966-2001, as well as over 1997-2001, only the top 10 percent of the income distribution enjoyed a growth rate of real wage and salary income equal to or above the average rate of economy-wide productivity growth. Growing inequality is not just a matter of the rich having more capital income; the increasing skewness in wage and salary income is what drives our results.
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As fascinating as are the micro data conclusions of this paper, the macro analysis provides an important advance along several dimensions in the longstanding literature on inflation and wage dynamics. An acceleration or deceleration of the productivity growth trend alters the inflation rate by at least one-for-one in the opposite direction. Our “mainstream” inflation equation is extremely stable and easily passes Chow tests for instability more than two decades after it was originally specified. We provide strong evidence that the slope of the Phillips curve has not shifted, and that any such conclusion claimed by other researchers is based on fitting naive equations with missing lags and missing supply shock variables. This paper revives research on wage adjustment. Rather than interpreting price and wage equations separately, they are specified to allow joint feedback between price and wage equations and to produce a model that explains movements of labor’s share of income in terms of variables known to explain wages and prices, including the change in the productivity growth trend. This motivates a possible explanation for the rise in labor’s share in the 1960’s, and the fall over the past 4 years. The paper concludes with a review of issues related to income mobility, consumption inequality, and the sources of growing income inequality. We argue that economists in their explanations of growing income inequality have placed too much emphasis on “skill-biased technical change” and too little attention to the “economics of superstars,” i.e., the pure rents earned by the top CEOs, sports starts, and entertainment stars. This source of divergence at the top, combined with the role of deunionization, immigration, and free trade in pushing down incomes at the bottom, have led to the wide divergence between the growth rates of productivity, average compensation, and median compensation. Ian Dew-Becker and Robert J. Gordon Department of Economics, Northwestern University Evanston IL 60208-2600 [email protected] and [email protected] http://faculty-web.at.northwestern.edu/economics/gordon
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“Workers have been so cowed by an environment in which they are so obviously dispensable that they have been afraid to ask for the raises they deserve, or for their share of the money derived from the remarkable increases in worker productivity over the past few years.” – Bob Herbert (2005) “There is no question that a huge gap has opened up between productivity and living standards . . . . Not since World War II have productivity and income diverged so sharply.”



Yet who received the benefits of this productivity growth explosion? Median family income fell by 3.8 percent from 1999 to 2004 and grew cumulatively from 1995 to 2004 at an annual rate of only 0.9 percent per year, much slower than the growth rate of nonfarm private business (NFPB) output per hour over the same period of 2.9 percent.2 Similarly, the median



– Louis Uchitelle (2005)



real wage for all workers grew over 1995-2003 at 1.4 percent per year, less than half the rate of productivity growth.3 Not only did median real incomes and wages fail to come close to the



I. Introduction



gains in productivity, but jobs at any wage were hard to find. Total payroll employment in July 2005 was only 0.9 percent above its previous peak in February, 2001. The unemployment rate at



The first half of the current decade offers an unprecedented dichotomy of 5.0 percent in July, 2005 seemed low by historical standards but was held down by a drop in the macroeconomic glow and gloom. The 2001 U. S. recession was so mild that the four-quarter labor force participation rate from 67.1 percent in 2000 to 66.1 percent in June, 2005, a result of a growth rate of real GDP never turned negative; output growth since 2001 has been sufficient to substantial “discouraged worker” effect of people, especially young people, unable to find widen the gap significantly between American and European per-capita income; and inflation jobs.4 has remained sufficiently tame to allow the Fed to cut short-term real interest rates to negative The failure of the productivity growth revival proportionately to boost the real incomes values for an unprecedented length of time.1 The primary source of this benign macroeconomic and wages of the median family and median worker calls into question the standard view that environment, so envied by other rich nations, was the 2001-04 explosion in U. S. labor productivity growth translates automatically into rising living standards, as in this quote from productivity growth. Any statistical representation of the underlying productivity growth Paul Krugman (1990, p. 9), commenting on the pre-1995 period of slow productivity growth: trend in 2003-04 reached growth rates that exceeded 3 percent per year, higher than registered by similar statistical trends for any earlier sub-period of the postwar era, even the previous record rates achieved in the Kennedy Administration years of the early 1960s.



1. Using 2.0 percent per year as a rough measure of expected inflation, the real Federal Funds rate was negative for three straight years between late 2001 and late 2004.



Productivity isn’t everything, but in the long run it is almost everything. A country’s ability to improve its standard of living over time depends almost entirely on its ability 2. Mishel et. al. (2005), Table 1.1, p. 42. Median household income updated from 2003 to 2004 from Leonhardt (2005). 3. Mishel et. al. (2005), Table 2.6, p. 122. Measures of real income and real wages from this source deflate nominal values by the CPI-U-RS back to 1978. 4. The labor-force participation rate of those aged 16-24 declined from 65.8 percent in the year 2000 to 61.1 percent in July, 2005.
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to raise its output per worker . . . the essential arithmetic says that long-term growth in living standards . . . depends almost entirely on productivity growth.



Macro and Micro Our detective story is divided into two parts, macro and micro. The macro part asks



This paper should be read in the spirit of a detective novel, “The Case of the Missing how the post-1995 productivity growth acceleration enters into the econometrics of price and Producitivity – Where Did It Go?” By definition, if the share of labor income in total income is wage dynamics. In past incarnations of dynamic Phillips curves, productivity growth has been constant, then growth in labor productivity (real income per hour) must be equal to growth in a minor side show if mentioned at all, and much of the recent Phillips curve literature examines real labor compensation per hour. A constant income share of labor implies that an reduced-form inflation equations that exclude wages entirely. In the subset of the older acceleration in productivity growth as occurred after 1995 must show up in some combination literature that enters the wage rate into the price equation, traditionally wages would enter of a slowdown of the inflation rate and a speedup in growth of nominal labor compensation divided through by the productivity trend, with the ratio of the wage rate to trend productivity sufficient in combination to raise the growth rate of real compensation per hour growth by the defined as “trend unit labor cost.” In this framework faster productivity growth would same proportion by which productivity growth has increased. If real compensation does not indirectly hold down trend unit labor cost and thus reduce inflation unless and until nominal respond in proportion, then by definition labor’s share must decline and the benefits of the wage growth was pushed up by the same amount as productivity growth. Any lag of wage faster rate of productivity growth must spill over disproportionately to real nonlabor income adjustment behind the productivity growth acceleration would cause labor’s share to decline per hour, i.e., corporate profits. and cause the non-labor, i.e., profit, share to increase. But our topic goes far beyond the dry facts of labor compensation per hour as opposed The macro part of the paper provides a new look at econometric inflation dynamics in to productivity growth in the macro data. This paper is unique in its interplay of macro and order to assess the causes of low inflation in the decade after 1995. In light of high demand in micro questions and data. Even if labor’s share of income in the macro data was constant, who the late 1990s, why was inflation so low? What role was played by the revival of trend actually earned that labor income? The micro data tell a shocking story of gains accruing productivity growth as contrasted to other sources of beneficial supply shocks? Our analysis is disproportionately to the top one percent and 0.1 percent of the income distribution. The not just about the past decade, but represents an attempt to provide a consistent interpretation median Federal taxpayer has hardly had any real income gain at all over the full span of the IRS over the entire interval since the early 1960s. What role did the productivity growth slowdown micro tax data covering 1966 to 2001! How could the macro and micro data on labor income be of 1965-79 play in creating high inflation in the 1970s? so “out of synch” in the U. S. economy over the entire period since the 1960s?
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We find that, while changes in the productivity trend have a strong and consistent role



a fixed-weighted market-basket of wage rates, would lag behind any measure of average



in the reduced-form inflation equation when wage feedback is omitted, the response of wage



compensation that is pushed up by extreme skewness toward the top wage and salary earners.



changes to productivity trend changes is much murkier. Wage equations are not as stable in



The micro section of the paper examines the behavior of labor and non-labor income as



post-sample simulations as the reduced-form inflation equations. Puzzles about the responses



recorded in the IRS micro data files of the Statistics of Income covering the years 1966-2001. The



of wages have their counterpart in differences between model-simulated changes in the labor



total amounts of real labor income change can be compared between the NIPA and IRS sources,



and profit shares as compared to the behavior of these shares in the data.



and then the IRS micro files can be used to determine how much of the real income gain over



Some of these puzzles may involve the significant discrepancy in the time series



various periods, e.g., 1966-2001 or 1997-2001, accrue to the median taxpayer and to those at the



behavior of the two leading macro indexes of wage changes, the employment cost index (ECI)



20, 80, 90, 95, 99, and 99.9 percentiles. While the NIPA data on non-labor income cannot be so



and the BLS quarterly index of compensation per hour (CPH). While the CPH is by



neatly linked to IRS data on non-labor income, we analyze the IRS micro data to determine the



construction consistent with the behavior of labor’s income share in the national accounts



distribution of real income gains for non-labor income and total income, not just for labor



(NIPA), the ECI is not. CPH growth rose rapidly in the late 1990s, even faster than the



income.



productivity trend, so trend unit labor cost changes increased, whereas trend unit labor cost based on the ECI slowed markedly. Two sets of puzzles bring us to the micro section of the detective story. First is the



Taken together, the macro and micro parts of our detective story allow us to allocate the cumulative increase in real GDP attributable to the post-1995 acceleration in productivity growth. The macro section allows us to determine how much of the cumulative increase was



conflict between rising productivity and average compensation growth with the relative



broadly allocated to all income groups through lower inflation, how much went to nominal



stagnation of median real household income and real wages. Second is the conflict between the



labor income, and how much went to nominal non-labor income. The micro section allows us



CPH and ECI. A possible resolution to both puzzles is that a disproportionate part of measured



to look within the increased amount of real labor income to determine how much went to the



labor compensation in the past decade has gone to the top part of the income distribution, e.g.,



top, middle, and bottom of the income distribution. In the end, we find that only the top 10



the top 1 percent or top 10 percent, accounting for the stagnation of real gains for the median



percent of taxpayers had gains in real labor income per hour or in total income per hour that



household and median worker. Similarly, outsized gains at the top would explain why the ECI,



kept pace with productivity growth over either the 1966-2001 or 1997-2001 periods.
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Plan of the Paper The paper begins in Part II with a simple model that introduces notation and assigns parameter values that can produce any mix of three extreme responses of the macroeconomy to



of the 1965-80 productivity slowdown and 1995-2005 productivity revival on inflation, trend unit labor cost, and trend labor’s share. Part VI contains the micro section of the paper based on a new analysis that creates



a change in trend productivity growth, namely entirely a response of the inflation rate, entirely



aggregates and percentile slices of IRS micro data files and compares them with NIPA



nominal labor income, or entirely profit income. Part III provides an introduction to the macro



aggregates. We take each IRS aggregate, restate it on a per-taxpayer basis, and look at levels



data, examining the behavior of labor’s share, and the relative growth rates of productivity and



and growth rates across quantiles ranging from 0-20 to 99.9-100. We can subdivide growth in



different components of real and nominal income over the postwar period. Then in Part IV we



real labor and in real total income across any time interval into the share earned by each



begin the macro section with the econometric specification of what Gordon (1982, 1998) has



subgroup of the income distribution. Part VII discusses questions posed by the micro analysis.



previously called the “mainstream” model determining price and wage changes, including the



Does income mobility dilute the meaning of median income? Has inequality in consumption



role of trend unit labor cost in transmitting wage changes to price changes and vice-versa.



spending remained flat, somehow avoiding the marked increase of income equality? Finally,



Estimates of the reduced-form inflation equation (which omits wages) are presented in a form



what are the leading explanations of the marked increase of income inequality? Part VIII



that allows an estimate of the direct impact of changes in the productivity growth trend. The



concludes.



reduced form equation is evaluated in dynamic simulations, is tested for structural stability, and is compared to simpler approaches containing fewer variables and shorter lag lengths. Part V examines the econometric determination of wage changes, with a primary focus on the channels by which an acceleration in wage changes, trend productivity growth, and trend unit labor cost feed back to the inflation rate, and symmetrically how inflation affects wage changes. This section uncovers anomalies in the behavior of the wage determination process. Nevertheless, simulations of the two-equation price-wage model with fully endogenous feedback delivers reasonable simulation errors and plausible counterfactual effects



II. A Simple Model of Responses to a Change in Trend Productivity Growth We begin by introducing the identities that link the level and growth rate of labor productivity with the shares of labor and non-labor income. We then develop a simple dynamic model that determines the response of price and wage changes to changes in productivity growth. This allows us to explore a set of possible outcomes following an acceleration or deceleration in trend productivity growth. Our exploration of the model shows how a mix of outcomes could emerge from plausible parameters. The productivity trend acceleration might
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affect inflation, wage change, and profit change with different alternative dynamic adjustment



accelerating nominal wage growth and declining inflation. If the acceleration in real wage



paths.



growth falls short of the acceleration in productivity growth, then the growth rate of labor’s share (s) is negative (s 
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