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ABSTRACT

General Purpose Technology and Within-Group Inequality*

This Paper develops a theoretical model to analyse how a General Purpose
Technology (GPT) shapes within-group wage inequality when workers are ex
ante equal, but their adaptability to new technologies is subject to stochastic
factors that are history dependent. It is argued that the diffusion of a GPT
leverages the importance of these stochastic factors in three ways. First, a
rise in the speed of embodied technological progress raises the market
premium to workers adaptable to the leading-edge technology. Second, the
generality of the technology raises the ability of adaptable workers to transfer
recently acquired knowledge to new machines. Third, the generality of the
technology reduces the cost of retooling old machines, which increases the
demand for adaptable workers. In the model the rise in within-group inequality
is mainly transitory and is mirrored by a rise in wage instability. The key
predictions of the model are shown to be in line with some of the existing
empirical evidence.
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NON-TECHNICAL SUMMARY

Dramatic changes in wage distribution have recently taken place in the US
economy. Wage inequality has grown rapidly over this period, reaching
arguably the highest peak in the post-war era. Part of this increase in
inequality is attributable to wage differentials between educational and
experience groups, which have expanded at least since the late 1970s. But
there has also been a large rise in wage inequality within groups of
observationally equivalent workers. This rise in within-group inequality is a
crucial feature of recent dynamics of the wage distribution not only in the US,
but also in other countries where substantial changes in wage distribution
have taken place, such as the UK and Canada.

Contemporaneously with dramatic changes in the wage structure, these same
economies witnessed the arrival of a new General Purpose Technology (GPT)
embodied in information and communication equipment. The GPT consists of
a wave of major innovations, each one creating a new product or process that
improves upon, but is closely related to, those created by other recent
innovations. In 1970 only 14% of the equipment capital stock comprised
information-processing goods, while in 1996 this share reached 25%. Besides
its ‘general nature’, the other key feature of this technological wave has been
the speed of quality improvements in the equipment embodying new
technology. The seminal work by Gordon (1990) on quality-adjusted price
indexes for production durable equipment goods documents extensive
technological improvements in the past 50 years. A closer look at the data
shows that the pace of improvement has accelerated since the mid-1970s.
The lion’s share of the decline in quality-adjusted price is obviously
attributable to computers, communication equipment and other information
processing goods.

The objective of this Paper is to develop a tractable dynamic general
equilibrium model to analyse how the level of within-group wage inequality is
affected by such a GPT, and to show that this model can account for a
number of puzzling empirical regularities concerning the recent rise in
inequality. Earnings are heterogeneous in the model because the ability to
move towards better jobs and technologies is subject to stochastic factors that
are history dependent: labour market history is scattered with stochastic
events related to the luck of individuals, firms or industries. We argue that the
rapid diffusion of a GPT leverages the importance of these stochastic factors,
raising the premium to workers with no observable distinguishing
characteristics other than their good fortune.

The mechanism of the model can be explained easily. In the benchmark
economy workers are ex ante equal. Technological change takes place each



period and is embodied in new machines. Wage inequality arises because
some workers are fortunate enough to be adaptable to work with the most
recent vintage of machines. Those who are adaptable two periods in a row
earn an additional premium because they can employ skills on the new
machines that were learned on last period’s new machines. The diffusion of
GPT raises inequality through three separate channels. First, it allows lucky
workers to work on more productive machines. Second, because of its general
nature, it raises the skill transferability of those who are adaptable twice in a
row. Third, the same general nature permits old machines to be retooled more
easily to work with new technology, thus amplifying the demand for adaptable
workers.

The model can explain several dimensions of the rise in inequality, as we
document throughout the Paper. In particular, the rise in within-group
inequality in the model has a transitory nature and is mirrored by a rise in
wage instability along individual labour market histories. These two features of
our model find a rather strong support in the data, but existing theories largely
fail to explain them.
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å æWç è é ê�ë é%å æ=è é ì ê�í å î*é$ì ê�ïð�ñWè�å æWòWñGí�í ð5ë é ç í ð*è�ó5ô�ð*è õ�é è ë�ô$å ì ì+ì é ê�ö=æWð�í�í ð5ê8öWê�÷gòé æWå æWø5ð�ùè é ì ê�í å î*é$ô�ê*ø�é ë å æFë é ç í ð*è ógïWñGí í ð8êgòWè ð�òð�è í å ð*æWê�ìå æWç è é ê�ë éRå æ=í úWéRæ*ñW÷8ï+é è ð ùB÷gê*ç úWå æWé ëé ÷gòWì ð û*é öFå æFë é ç í ð�è$óWüý�þ ÿ�������� ��� ��	�
����� ������������
� 
�	�
� ægí úWå ë�ë é ç í å ð�ægô�é$è é ì ê �8í úWé$ê�ë ë ñW÷gòGí å ð*æ8í úWê í�ð*æWì û8ì é ê�öWå æWø�� é öWø�é$÷gê�ç úWå æWé ë�ç ê*ægïé$òWè ð �öWñWç é öü � æ�í ñWå í å î*é ì û�!�í úWå ëBë úWð�ñWì ö8è é öWñWç é�í úWé è é ì ê�í å î*é�öWé ÷gê*æWöRù ð*è�ê*öWê�òGí ê*ïWì é�ô�ð*è õ�é è ë�ê�æWöí úWé è é ù ð�è é8í úWé å èRè é ì ê í å î*é5ô ê�ø*é8å æMë í é ê*öGû"� ë í ê í égé #*ñWå ì å ïWè å ñW÷Fü�� æMð í úWé è%ô�ð*è öWë !Bê�ì ì ð ô$å æWø$ è ÷gë5í ðMè é îWå î*éFð*ì özí é ç úWæWð*ì ð�ø*å é ëgúWê�ë8í úWéFð�òWòð�ë å í éFé %é ç ígù è ð*÷±í úWê�ígð�ù%ê*ì ì ð ô$å æWøJð*ì ö÷gê�ç úWå æWé ë í ð=ï+é5è é í ðGð�ì é öJñWë å æWøgæWé ôDí é ç úWæWð*ì ð�ø*å é ë !æWê*÷gé ì ûJå í'&)( * + ( , - ( -5ô ê�ø*é5å æWé #GñWê�ì �å í û*ü .%ì ì ð ô$å æWø%ù ð�è�ç ê*òWå í ê�ì+è é îGå î�ê*ì+ê*ì ë ðRå æ*í è ðGöWñWç é ë�í úWé$å æ*í é è é ë í å æWø5ò+ð*ë ë å ïWå ì å í û8í úWê í�í úWè é éå æWë í é ê*öFð ù�í ô�ð=ë ñWïWë é #GñWé æ*í$îWå æ�í ê*ø�é ë ïéRð�òé è ê�í é öJê í í úWéRë ê*÷gé$í å ÷gé�ü/�é í'0 1�öWé æWð í é5í úWé8òWè ðGöWñWç í å ð*æJð�ù�æWé ô ÷gê*ç úWå æWé ë�2 ì é ê�öWå æWø�� é öWø�é5òWì ñWë%÷gê�í ñWè é 3$ê í�4 5/�é í76�1Bï+é%í úWé%æGñW÷5ïé è ð�ùB÷gê í ñWè é%÷gê*ç úWå æWé ë è é í ðGð�ì é ö=ê�æWö98 1Bï+é%í úWé%æGñW÷5ïé è ð�ùB÷gê í ñWè é÷gê�ç úWå æWé ë5òWè ðGöWñWç é özê í'4 5�: úWé è é=å ë5æWð ô êJë é ç ð*æWözë é ç í ð*è !�æWê�÷gé ì ûMë é ç í ð�è<;"=�å æMô$úWå ç úî*é è û�÷gê�í ñWè é5÷gê�ç úWå æWé ë'2 í ô�ð�� òé è å ðGö�ð�ì öFîWå æ�í ê*ø�é 3$ê�è é5ñWë é öü>.$æ*û*ð�æWégç ê*æFô ð�è õJå æFí úWå ëë ñWïWë é ç í ð�è !�? ñWë í=ê�ëgê�æ*û*ð�æWéFç ê�æ}ô�ð*è õzå æ}ë é ç í ð*èA@Fô$úWé è éF÷gê í ñWè éF÷gê*ç úWå æWé ë8ê*è éFñWë é öü: ú*ñWë�ô ð�è õ�é è ëBå æ5é ê�ç ú8ð�ùWí úWé ë é ë é ç í ð�è ëB÷8ñWë íBè é ç é å î*é�í úWé�ë ê*÷gé�ô�ê*ø�é�BCBå æ5ê$ç ð�÷gòé í å í å î*éé #GñWå ì å ïWè å ñW÷Fü�/�é í 0"D 1 = 0)C 1 = 0�E 1Wê�æWö>FGD 1 = F�C 1 = F�E 1WöWé æWð í é�í úWé�å æWòWñGí ë�ð�ùW÷gê*ç úWå æWé ë�ê*æWöRì ê*ï+ð*ñWèí ð5í úWé%í úWè é éRë é ç í ð�è ë ü: úWé æ�H0 D 1JI 0 1GK 2 @MLON�3P6 1 LO8 1 =Q4 I @�= ;)= 5 5 5 2 @ R)3
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