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1 Introduction

Offshoring of production stages, and the accompanyingajiobegration of production, are widely
thought to affect employment and wages. The direction afotéfis theoretically ambiguous and
likely depends on the type of labour. If jobs of the least eded workers are those most fre-
guently offshored, one might expect a widening of the wage latween skilled and unskilled
labour (Feenstra and Hanson 1999). To the extent that offghis associated with consumer price
reductions, less skilled workers may still benefit ovenalhi an increase in real wages. Grossman
and Rossi-Hansberg (2008) point to the theoretical podgilfilat quasi-rents from offshored jobs
might accrue to the apparently most vulnerable workers wimorcand a wage premium in the
offshorable jobs that remain onshore in equilibrium. JaresKierzkowski (1990) and Grossman
and Rossi-Hansberg (2008) stress that, if the associatédezhsctions are particularly strong in
industries employing low-skilled labour intensively, siibring might shrink the wage gap between
skilled and unskilled labour as resources are reallocatedrds low-skill intensive industries in
general equilibriund.

The offshorability of jobs need not even be directly relatedkills as measured by formal
education. Blinder (2009) argues that low-skilled and rsghled jobs are equally likely to be
affected by offshoring. The prominent two examples of jarsitand tele-radiologists illustrate
that there is no simple one-to-one relationship betwedts gld offshorability. Janitors are typ-
ically low-skilled but the nature of their tasks ties thentheir local workplace. In contrast, the
medical interpretation of computer-tomography images-oays typically requires at least upper-
secondary or tertiary education but the images can easilgdmbremotely. The link between task
content and offshorability has been explored by Leamer dodp& (2001); Markusen (2006);
Jensen and Kletzer (2006); Blinder (2006), among others.dBtiand Krueger (2013) argue that
more educated workers appear to hold more offshorable jotheiUnited States. Several impor-
tant task characterizations have been proposed as refevdme offshorability of occupations: the
prevalence of codifiable rather than tacit information tdqren the job (Leamer and Storper 2001);
the prevalence of routine tasks, especially if they can bensarized in deductive rules (Levy and
Murnane 2004); or the job’s lacking requirement of physiwahtact and geographic proximity
(Blinder 2006). Whereas the nature of tasks could be strorayhglated with the skill-intensity of
the occupation, there is reopriori reason for this to be the case.

In this paper, we want to document how Germany’s trade patteveloped over three decades
at the turn to the 21st century, how the composition of tagkBpmed by German workers evolves
and whether those developments are connected. We beliavéhtdse issues are policy relevant
but even simple stylized facts characterizing trends oveh & long time period are lacking. To
examine the relationship between offshoring and the coitipp®f tasks in the home economy, we
combines representative worker-level data that ctweg-varyingjob-level task characteristics of
an economy over a period of decades. Rich micro data from the&weQualifications and Career
Survey (BIBB survey) for the years 1979, 1986, 1992, 1999 alé pOovide various measures of
workplace characteristics, typically referred to as t&sWée carefully create mappings across the

1See also Baldwin and Robert-Nicoud (2007) and Kohler (20@9lternative presentations of this argument.
2For earlier studies using the BIBB survey in different catgesee, for instance, Acemoglu and Pischke (1998) or



five survey waves to obtain longitudinally consistent wdakge characteristics.

There are three sets of workplace characteristics. Fist,BIBB survey asks workers to
state whether they perform activities from a given list—Higiing activities such asnanufac-
ture/produce analyze/researchorganize/planor oversee/control These reported activities have
been used in earlier research by Spitz-Oener (2006) andr@att and Sabnberg (2010), for
example. Our data preparation goes beyond their work batiimi& span and in coverage of ad-
ditional workplace variables. Second, the BIBB survey askkens whether they use tools from
a given list to carry out their work. Reported tool use—suclhasusage of computers, pencils,
or fork lifts, for instance—has been extracted for resedngtiNardo and Pischke (1997) and
Acemoglu and Pischke (1998) in different settings befonel, lay Becker, Ekholm and Muendler
(2013) in the context of inhouse offshoring and verticaéfgn direct investment. In this paper, we
concentrate on workplace characteristics beyond toolTisied, the BIBB survey asks the worker
how frequently performance requirements apply to the jakeluding the frequency of deadlines
to complete tasks, the frequency with which the worker hamfwove or adopt new techniques,
and the frequency with which work procedures are descrihatktail. This is a so far largely
unexplored group of BIBB survey questions and arguably cjosshted to task types that are
relevant for offshorability.

Combined with sector-level trade information, our worketadprovide evidence on the re-
sponsiveness of onshore tasks to trade flows and therelpatedhe degree of offshorability or
tradability of jobs (Jensen and Kletzer 2010; Blinder 200%ing the import matrix from the Ger-
man input-output tables, we can separate imports of intéiate inputs and final goods imports
by year. Imports of intermediate inputs are commonly asdediwith offshoring. The bilateral
nature of the trade data allows us to relate trade flows to dhgposition of labour-market char-
acteristics of the foreign countries, where German imporiginate. Four main facts emerge.
One, intermediate inputs constitute a major share of ingpartd their relevance grows especially
in the early decade. Two, the German workforce increasiaggcializes in workplace activities
and performance requirements that are typically consitiaom-offshorable, mainlyithin and
not between sectors and occupations. Three, the imputettyaend job requirement content of
German imports grows relatively more intensive in work eleégristics typically considered off-
shorable. Four, labour-market institutions at Germanetraartners are largely unrelated to the
changing task content of German imports but German seevei-linionization rates exhibit some
covariation consistent with faster task offshoring in moengonized sectors.

Earlier empirical research typically pre-defines task diomies based on survey answers
(Spitz-Oener 2006; Gathmann and Boherg 2010; Becker et al. 2013). Two common such task
dichotomies are routine/non-routine and non-interagtiteractive. In this paper, we take a step
back and let the original data speak. We keep a rich set ofithehl workplace characteristics and
use regressions of employment frequencies to track hovastkecontent has evolved across sectors
and occupations, and most importantly within sectors awdpations, over the period 1979-2006.
In a preliminary imputation exercise, we weight sectorabart flows to Germany with typical
German task content seven years prior and use similar ssgnsso describe the evolution of task
trade, for the full set of individual workplace charactads. The stylized facts that emerge from

Spitz-Oener (2006).



our data document the importance of time-varying task médfon within sectoral occupations,
where most variation occurs, and draw attention to subfignditions between offshorability and
workplace changes. In contrast, much existing resear@tumse-invariant classifications from the
U.S. Dictionary of Occupational Titles Job Description (DQr the Occupational Information
Network (ONET) descriptions of occupations (Autor, Levydaviurnane 2003; Goos, Manning
and Salomons 2009).

Our research relates to the widely documented hollowingsbimtermediate-skill employment
in industrialized countries, and the accompanying podaion of the earnings distribution with rel-
ative compensation losses for intermediate-skill grovpgdr, Katz and Kearney 2006; Goos et
al. 2009). Beyond offshoring and task trade (Grossman andifRi@ssberg 2008), which is the
focus of our paper, those labour-market changes may beddiafour additional explanations: (i)
immigration (Ottaviano, Peri and Wright 2013); (ii) prodaigmand shifts at high earning house-
holds that favor low-skill compensation (Mazzolari and Regy@013); (iii) technical change (e.g.
Acemoglu 2002; Autor et al. 2003; Spitz-Oener 2006); anil banging human resource man-
agement practices such as training and teamwork (Lazeablaaa 2007). As to the former two
hypotheses, our empirical treatment controls for bothuasupply effects from immigration and
labour-demand effects from product-demand shifts, by itmming out sector and year effects. As
to the latter two hypotheses, our data include informatiothe use of technically advanced equip-
ment and human-resource management practices such asgrand teamwork. In future work
we will include those additional workplace characterstnd implement identification strategies
to empirically discern alternative explanations.

This paper has six more sections. In Section 2, we give arvigverof the data. Section 3
documents trade patterns in Germany between 1979 and 28060154 turns to evidence on the
German workforce and investigates the shifts in workplazteriies and tasks over time, within
and between sectors and occupations. Section 5 then cosnihi@elata and imputes the likely
task content of Germany import and export trade flows, andimdents their changes over time.
Section 6 relates the workplace and trade flow changes totdalur-market institutions: the
sectoral degree of unionization in Germany and the extdabaiur-market rigidity among German
trade partners. Section 7 discusses potential policy captins. Section 8 concludes.

2 Data

This section describes our novel micro-level data set, oganearly three decades (1979-2006)
of workplace and trade information. We draw on various sesir¢i) the German Qualifications
and Career survey, which we use to construct detailed anddansistent task measures at the
worker-level; (ii) sector-level bilateral trade data frahe World Trade Flows (WTF) database;
(i) sector-level unionization rates from the German ®ecionomic Panel (GSOEP); (iv) inter-
nationally comparable measures of labour-market ingtitgtfrom the World Bank, characteriz-
ing labour-market rigidities of Germany and its tradingtpars. We describe each of these data
sources in turn.
We take account of German unification in 1990 and of changdsiWTF data construction



by including year dummies in all our regressions. We havéiguoad the robustness of our results
by restricting the analysis to West Germany alone.

2.1 German Qualifications and Career survey

Our main data source is the German Qualifications and Care@ysi@ualifikation und Berufsver-
lauf), meanwhile renamed to German work survEywerbsttigenbefragung We refer to this
data source for short as the BIBB survey because Germany'sdtéastitute for Vocational Edu-
cation and Training BIBBBundesinstitutifr Berufsbildung is the lead institution conducting the
survey. The BIBB survey allows us to infer the time varying\dtticontent and job requirements
of occupations and to obtain detailed worker charactesstihe survey has been conducted in five
waves—in 1979, 1985-86, 1991-92, 1998-99 and 2005-06. TB&Bhata is a random sample of
around one tenth of a percent of the German labour force inwage and forms a repeated cross
section of workers with detailed information on workplateracteristics, worker characteristics,
the occupation and earnings, as well as the job’s induskiere is only rudimentary information
on the employer, such as the employer’s region and empl@eirssome years.)

We have created time consistent information across all faeew (see the Data Appendix for
more detail). For the first time, these data enable us to tteckhanging workplace characteristics
of jobs within sectors and occupations for a country over almost threedéecalrhe BIBB data
characterize the task profile of German workplaces throthghsurveyed worker’'s response to
relatively objective questions (such as the declaratidh@imain activity on the job and the use of
workplace tools) as well as somewhat more subjective quesi{ithe worker's assessment of the
skills required to perform a job and the worker’s assessmwithie intensity of job requirements to
conduct the job such as the degree of repetitiveness, tbearate of deadlines, or the adaptation
to new situationsy.In this paper, we restrict our attention to the worker’s deation of performed
activities and the worker’s assessment of the job’s perémee requirements.

Activities. For alongitudinally consistent series of activities onjtiie we extract binary indica-
tors from the BIBB data. These activity indicators record aetan activity is performed or not on
a worker’s job. To our knowledge for the first time, we obtafte#n longitudinally consistent ac-
tivity indicators across all five survey waves. For detailglte activity variables see Appendix A.1.
Examples of longitudinally consistent BIBB activities aManufacture, Produce Good&ather
Information, Develop, Research, Constru©rganize, Plan, Prepare (others’ work)r Oversee,
Control Machinery and Techn. Processed/e will use manufacturing activitiesManufacture,
Produce Goodsas our arguably easily offshorable benchmark in subseé@qatnity analysis.

The activities are not mutually exclusive. As Table 1 shomsrkers report that they perform
considerably more simultaneous activities in later wahes tin early waves. While 58.7 percent
of workers report no more than one activity in 1979, the foacof workers who report to perform

3For earlier work on select workplace characteristics inbmla-market context see DiNardo and Pischke (1997),
Acemoglu and Pischke (1998) or Spitz-Oener (2006), fomimst, and for tool use and global integration of German
firms see Becker et al. (2013).



Table 1: SMULTANEOUS ACTIVITIES BY SURVEY WAVE

1979 1986 1992 1999 2006
1) (2) 3) 4) (5)

0 .184 .071 .105 .035 .008
1 403 331 .350 .064 .016
2 .204 .263 .236 .087 .028
3 .096 .156 .138 113 .048
4 .053 .093 .078 121 .070
5 .029 .053 .046 126 .103
6 .015 .023 .025 119 125
7 .008 .006 .013 .110 131
8 .004 .002 .006 .084 .128
9 .002 .001 .003 .061 114
10 .001 .0006 .001 .038 .092
11 .0005 .0001 .0004 .025 .068
12 or more .0003 .0001 .017 .067
Total 1.000 1.000 1.000 1.000 1.000
Average 1.67 2.17 2.11 5.25 7.24
Observations 29,737 26,361 24,090 27,634 16,964

Source BIBB 1979-2006.

Note Shares of worker observations per wave with given numbeemdrted activities. Missing entries are less than
one-tenth percent of a percent of observations. Activiies 1. Manufacture, Produce Goods; 2. Repair, Maintain;
3. Entertain, Accommodate, Prepare Foods; 4. Transpante SDispatch; 5. Measure, Inspect, Control Quality; 6.
Gather Information, Develop, Research, Construct; 7. trage, Procure, Sell; 8. Program a Computer; 9. Apply
Legal Knowledge; 10. Consult and Inform; 11. Train, Teactstduct, Educate; 12. Nurse, Look After, Cure; 13.

Advertise, Promote, Conduct Marketing and PR; 14. OrgariRtan, Prepare (others’ work); 15. Oversee, Control
Machinery and Techn. Processes.

no more than one activity drops to 2.4 percent by 2006. Towaucfor potential differences in
reporting conventions over time, we condition on surveyavixed effects in all later regressions.

Performance requirements. The BIBB survey reports task requirements to perform a job. In
contrast to the activity indicators, a job requirement isoreed in BIBB by the frequency with
which a worker executes the tasks on the job. We obtain nmgitiadinally consistent job require-
ment categories but information for four requirement categ is missing in a single wave each.
To our knowledge, the performance requirement variablesaifar largely unexplored workplace
characteristics in research and we construct longituljicainsistent variables for the first time.
We describe details of our performance requirements aactgin in Appendix A.2.

For empirical comparability to the more widely known adi®$ definitions, in this paper we
transform the intensity scale into a set of binary task e that indicate frequent requirements
(intensity of 3 or 4—occasionally, frequently or almostays) or infrequent requirements (intensity
of 1 or 2—never or almost never, or seldom). We have conduotadtness checks with alternative
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Table 2: SMULTANEOUS PERFORMANCEREQUIREMENTS BY SURVEY WAVE

1979 1986 1992 1999 2006
1) ) ®3) (4) (5)

0 .056 .022 .009 .004 .004
1 .040 .034 .028 .035 .014
2 .065 .061 .073 .054 .035
3 .103 .099 .159 101 .074
4 .143 138 312 .150 162
5 .168 .186 234 .184 .240
6 .156 196 .185 .182 .228
7 129 138 143 167
8 .085 .085 .088 .076
9 .055 041 .059
Total 1.000 1.000 1.000 1.000 1.000
Average 491 5.13 4.18 4.76 5.83
Observations 29,737 26,361 24,090 27,634 16,964

Source BIBB 1979-2006.

Note Shares of worker observations per wave with given numbesmdrted performance requirements that are appli-
cable occasionally, frequently or almost always. Missintgies occur in survey waves 1991-92 (three missing perfor-
mance requirements) and 2005-06 (one missing performagcirement), as documented in Table A.2. Performance
requirements are: 1. Deadlines/pressure to perform; 2rdwapadopt new techniques; 3. New situations/activiées;
Repeated work steps; 5. Work procedures prescribed indgt&iinancial losses by small mistakes (missing in 1992);
7. Minimum performance/time/quantity given to executevatgt (missing in 1992); 8. Versatility/multiple activies

at same time (missing in 1992); 9. Concentration on actitissing in 2006).

cutoffs (such as 1-3 vs. 4, and 1 vs. 2-4, available upon stjjuend find consistent empirical
facts. Examples of longitudinally consistent BIBB job regunients areDeadlines/pressure to
perfornm Improve/adopt new techniquesew situations/activitiesor Work procedures prescribed
in detail. We will use the presence of detailed work routind®(k procedures prescribed in defail
as our arguably easily offshorable benchmark in subse@umtysis of performance requirements.

Just as activities before, performance requirements arenatually exclusive. In contrast to
activities, however, German workers do not report more Kaneous performance requirements
over time, as Table 2 documents. For the tabulation, we densi performance requirement as
present if the worker reports it to apply occasionally, e@gfrently or almost always. Except for
the survey waves 1991-92 and 2005-06, where three and oniegegnts are not reported respec-
tively, the fractions of workers with a given number of sitameous high-frequency performance
requirements remain remarkably stable. A plurality of vevekfaces between four and seven si-
multaneous performance requirements with high frequemeyl survey waves.

The lacking change in the simultaneity of performance nesgnents over time is not only in-
teresting in its own right. The stability in performanceuggment reporting perhaps also suggests
that the observed change in the simultaneity of activities/a is not a statistical artefact of chang-



ing reporting conventions over time, but may reflect an detwwakplace enrichment over time.

2.2 Trade

Merchandize and services trade. We obtain bilateral merchandize trade data to and from Ger-
many by foreign country and sector for the years 1979, 19861892 using the World Trade
Flows (WTF) database over the period 1979-1993 by (Feenspsey, Deng, Ma and Mo 2005),
and using their recent revision files (2011) for the yeard1#82006. We aggregate the individual
country information from the recent files (for 1999 and 20@tthe country groups as defined by
(Feenstra et al. 2005) in the early years (1979, 1986 and)1%9€ map thesiTC Rev. 2 sector
information to our common sector definition with 39 indussracross all waves of the BIBB data
(20 merchandize producing industries; see Appendix A.4 t\hsform the US$ data to Euro and
deflate them with the German CPI to the end of the year 1998e & of the Euro’s introduction
for financial transactions.

We obtain bilateral services trade dabddnstleistungsverkehto and from Germany by for-
eign countries or country groups and subsectors for thesyE¥#9-2007 from the German central
bank Deutsche Bundesbar{BuBa), which kindly prepared its historic records for us satta
possibly large group of eleven individual source and dastin countries as well as 19 services
industries can be identified (see Appendix B). Given the mggregate country and regional
coverage, we do not use services trade data for exercidaetjusre country-level evidence in this
paper.

Imports of intermediate inputs. We collect the import matrices from input-output tables in
1978 (no table for 1979), 1986, 1992, 1999 and 2006 by the &e®tatistical Officelestatis We
map the sector classification from tRece oriented classifications in Germany’s import matrices
to our common sector definition with 39 industries. In linehWOECD standards, the German
import matrix is based on the import proportionality asstiorp This technique assumes that an
industry uses an import of a particular input in proportioiits$ total use of that input. For example,
if an industry such as motor vehicles uses steel in its prooluprocesses and 10 percent of all
steel is imported, it is assumed that 10 percent of the stsal by the motor vehicle industry is
imported. So time variation in imported steel for internadiuse comes from two independent
changes over time: more steel imports and changing shagsealfuse by industry, but does not
come from a direct measure of import use shares by input afpdibwsing the import matrix, we
compute the value of imports of intermediate inputs. Wedlate the import values in the early
years from Deutsche Mark to Euro and deflate all years withGeeman CPI to our base year
1998.

2.3 Labour-market institutions

Unionization rates. We infer sector-level unionization rates from the Germani&@xconomic
Panel (GSOEP), a longitudinal survey of individuals in ate’zhouseholds. We retain only obser-
vations of West German households which provide an arguabtg precise reflection of unioniza-



tion, and map the&lACE 1.1 sector information in GSOEP to our common sector dedimigicross
all waves of the BIBB data (see Section A.4). Then we computenization rates by sector as
the average over the years for which they are available (188809, 1993, 1998, 2001, 2003 and
2007).

Labour market tightness. We obtain data on labour-market tightness produced by then&e
Federal Labour Office (IAB). This data is not available setipisector. Instead, labour-market
tightness is defined as the number of vacancies per 1,000ploysa persons at the level of
German states for the years 1980 through 2005. We use tharaedistribution of workers in
the BIBB data across (West German) states to compute a (cewitte) sector-level measure of
labour-market tightness. If a sector is more strongly regnéed in a state with high labour-market
tightness, the representative worker in that sector is sagbdo a tighter labour market than a
worker in another sector which has a stronger presence iate \sith lower tightness. Then we
compute labour-market tightness sector by sector as thagwever the years for which it is
available (1980, 1990 through 2004).

Foreign labour-market rigidity.  From the IMF and Fondazione Rodolfo DeBenedetti (fRDB),
we use a database of labour-market regulations for thegp2880-2005 and 91 countries, prepared
by Aleksynska and Schindler (2011) using ILO, OECD and nali@ources. The IMF-fRDB
labour-market regulations 1980-2005 data combine inftionaon minimum wage regulations,
unemployment insurance systems, and employment pratdetyislation and exhibit considerable
institutional changes over the sample period in particiddow- and middle-income countries.
Using the IMF-fRDB data, Boeri and Macis (2010) document, feareple, that 27 out of 91
countries introduced unemployment benefits for the firs¢ imtween 1980 and 2002 and that the
adoption of unemployment benefits had a marked effect ongabacation in those economies.
We use the information from 1980 for analysis related to Gertasks in 1979. Country coverage
drops to just 54 countries in 2006, so we reuse the 2005 irgom for 91 countries in 2006.

As an alternative contemporary data source on labour-rexstgutions, the World Bank com-
putes internationally comparable measures since 200Wmwly Botero, Djankov, La Porta, Lopez
de Silanes and Shleifer (2004). These measures summarneynent laws across countries with
respect to the implied rigidity of labour markets, covermgng costs, restrictions on changing
work hours, firing costs, as well as the World Bank’s overglidity index summarizing the afore-
mentioned three indexes. While the World Bank data offer mfttion on alternative institutions,
historical data are unavailable, so we use the initial WBddk survey from 2004, which is closest
to our sample period from 1979-2006.

3 German Trade Patterns

We start out by looking at the pattern of German imports oweet The left-hand panel of Fig-
ure 1 shows that German imports grew considerably acroseelbrs. However, there is some
heterogeneity. Imports of machinery and equipment as weaf &ransport equipment have grown



Figure 1:German Imports, 1979-2006

Total Imports by Sector Imported Inputs and Final Goods

Imports (billion EUR in 1998)

25

1979 1986 1992 1999 2006
Calendar Year

Imports (billion EUR in 1998)

N — 100
----@---- Agriculture, mining, utilities

T T T T T

—=¢— - Manf: Metal products, wood, textiles, food 1979 1986 1992 1999 2006
X . . Calendar Year

— ®—- Manf: Chemicals, machinery, equipment

—A—— Services ‘—I— Total Imports ~——&—— Imported Inputs ‘

Source WTF 1979-1993 and recent revisions 1994-2006 (Feenstria 20@5, update 2011) for merchandize trade,
Deutsche Bundesbank for services trade 1979-20@&tatisimport matrices, releases 2009 (1978 and 1986) and
2010 (1992, 1999, 2006).

Notes Converted to Euro, deflated with German CPI (end of year EH898ase). Log scale on vertical axes.

considerably faster than average imports, while agricaltinports have declined slightly in real
terms until 1999 and then rebounded.

Classic trade theory used to emphasize trade in final goodde Baand the right-hand panel
of Figure 1 show, in contrast, that most imports are for miiate use and not for final consump-
tion. In the right-hand side panel for Figure 1, we pair upamed inputs and final products by
the same source-country sector, irrespective of whatviegesector in Germany might purchase
the imported inputs. The dominance of intermediate useatrigcplarly pronounced for services
imports and imports of iron, steel and metals, where intéiate uses account for more than 80
percent of uses over three decades. At the other extremextiles and apparel as well as in
transport equipment, imports of intermediate input makéesp than 40 percent of total imports.
The share of intermediates in total imports is relativefbt over time across most sectors. In
some sectors, such as transport equipment, machinery, ammbtbod, the fraction of imports for
intermediate use increases in the early decade and hati (8Y9 to 1986 or 1992). In all sectors,
however, the share of intermediates imports falls betwéat® land 2006. This different shift in
trade patterns between the early half and the late half cf@umple period leads us to track changes
in German workplace characteristics between 1979 and 19@86atween 1986 and 2006.

One economic interpretation of globalization is that thégra of trade has shifted from a
classical exchange of final goods to trading predominantfinished products across production
stages in the past century. Table 3 quantifies the shiftitigqeof trade and documents that trade
in intermediates is not a recent phenomenon in Germany.mpert of intermediate products has
been the predominant type of importation since 1978, exngesb percent in all sample years.
On average over all product groups, the share of importedrirediates in total imports has been

10



Table 3: $IARE OFINTERMEDIATE PRODUCT IMPORTS INTOTAL IMPORTS

1978 1986 1992 1999 2006

Product groups (shares) ) 2) 3) (4) (5)
Agriculture & Utilities .844 .838 T71 .718 .790
Manf.: Chemicals and mineral products .758 746 757 .728 .607
Manf.. Iron, steel and metal products .902 .880 .847 .845 .836
Manf.: Transport equipment 379 .409 .355 .335 .326
Manf.: Machinery, equipment and misc. prod. 428 441 371 .378 376
Manf.: Wood, paper and printing .793 .810 .867 742 .675
Manf.. Textiles, apparel and leather .350 .283 .280 .229 .187
Manf.: Food and beverages .394 453 .394 .396 .344
Services .948 .839 .843 .856 .909
Total .658 .635 591 .567 .563

Source Destatisimport matrices, releases 2009 (1978 and 1986) and 20121999, 2006).

Notes Deflated with German CPI, end of year 1998 as base year. Sbéimports for intermediate use in total
imports (including both intermediate and final uses) by paddroup. Services includes traded public and commercial
services.

declining in Germany since 1978 with only a recent reboumter d999. For many product groups
imported into Germany, globalization understood as thé& &twm mostly final-goods trade to
trade in intermediates has been faster in the early part o$ample period, and slower in more
recent years. To the extent that trade in intermediatessiscésted with tasks performed abroad
that would otherwise remain onshore, imports of intermiediaputs can be viewed as trade in
tasks. Interestingly, not only has the share of intermediabds imports been remarkably stable.
Germany’s main trading partners have barely changed ovesaple period, nine out of the top
ten import source countries are the same in every singlelsamapr since 1979, and eight of those
nine countries are also among Germany'’s top ten exportrdgtns in every sample year (see
Appendix B.1).

Table 4 assesses the importance of intermediate importofoestic productiof. The first
line of Table 4 reports the share of intermediate produconigin total intermediate inputs of the
German economy, where total intermediate input includel domestically produced German
and foreign-made imported intermediate products. Thisesbé offshore outsourcing in total
German outsourcing has risen from 14 percentage points pe22ntage points, a one-and-a-half
fold increase. On the other hand, the share of outsourcadsnp the total production value,
on the second line of the table, has remained the same at &&npdretween 1978 and 2006 for
the German economy as a whole (but there was a temporarndetiring the 1990s). In other
words, not the extent of outsourcing in the German economg &bole has changed over the
sample period of almost three decades, only the composfi@utsourcing has shifted towards

4Whereas Table 3 made a comparison across columns of uses thighiows of Germany’s input-output matrices,
Table 4 makes comparisons across rows of production compomgthin the total production column of Germany’s
input-output matrices.
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Table 4: $SIARE OF INTERMEDIATE PRODUCT IMPORTS INPRODUCTION

1978 1986 1992 1999 2006

Shares of 1) (2) 3 4) (5)
Intermediate Product Imports in Total Intermediate Input 143 .149 156 176 17 .2

x Total Intermediate Input in Production Value 510 513 471 473 512
= Intermediate Product Imports in Production Value .073 077 .074 .083 11

Source Destatisimport matrices, releases 2009 (1978 and 1986) and 20121999, 2006).

Notes Deflated with German CPI, end of year 1998 as base year. ifbéamediate input on the first line includes
both domestically produced intermediate products andrimediate product imports. The share of total intermediate
input in the production value on the second line equals cseetlee share of value added in the production value. The
share of intermediate product imports in production valu¢he third line is the product of the previous two rows.

more offshore outsouring using foreign-made instead of eldim intermediate inputs. Finally,
the product of the two shares on lines one and two of the tab#own on the third line: the
share of intermediate product imports in the total produrctialue for the German economy as a
whole. Given the monotonic increase of the share on line threeshare of offshored inputs in total
outsourced inputs) and the roughly unaltered shares otviogthe share of foreign-made inputs
in total production increases over the sample period. Teegtent that trade in intermediates is
associated with tasks performed abroad, the increasingriance of foreign-made intermediate
inputs for overall production can be viewed as an expansi@rade in tasks that would lead to a
reassignment of tasks within the domestic German workforce

In summary, outsourcing of production activity was as pi&viat the beginning of our sample
period in the later 1970s as towards the end in the 2000s,amittnd one-half of German mer-
chandize production and services performed in-house ae¢hali by a separate party. However,
the nature of the make-or-buy decision changed: the fraafooutsourced intermediate inputs
that are imported from abroad has risen by around one-half e past three decades. Yet, the
heightened foreign sourcing of production-related atiéigidoes not imply that, as a fraction of
total imports, the import of intermediate inputs increasdd the contrary, product imports for
final use rose even faster than the import of intermediatetspver the past three decades. The
pattern of trade of final goods for final goods that David Ricaedvisaged when he first wrote
about comparative advantage—Portuguese wine for BritsihsHwo centuries ago is no longer
the prevalent type of trade. Around two-thirds of Germanontpare for intermediate use. How-
ever, the shift from mainly final-goods trade under glokaglan 1.0 in the 19th century to a large
fraction of intermediate input trade under globalizatiof Bappened far earlier than just in the
recent three decades. If anything, over the last thirtyg,glie share of intermediates in imports
fell.
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4  Activity Content and Job Performance Requirements

The degree to which jobs can be offshored depends on theiitaciontent and performance re-
quirements (see e.g. Leamer and Storper 2001; Markusen 2808en and Kletzer 2006; Blinder
2006). Several such activity types and performance reopgines have been proposed as relevant
for the degree of offshorability in the literature: the palnce of codifiable rather than tacit infor-
mation to perform the job (Leamer and Storper 2001); theglesce of routine tasks, especially
if they can be summarized in deductive rules (Levy and Muen2®04); or the job’s lacking re-
quirement of personal interaction and physical proximiiir(der 2006). Beyond previous work,
we do not lump the detailed information on workplace tootgivities or job characteristics into
subjectively defined task dichotomies such as codifiabtetaaifiable, routine/non-routine and
non-interactive/interactive. Instead, we let the datakger themselves.

We investigate two sets of task characteristics that a wddees in a sectoral occupation:
the activity content and the job performance requiremdfas. each set of tasks, we aggregate the
BIBB data to cells by sector, occupation, survey year, gerdgerand task (activity or performance
requirement) and count the number of workers performingdbk in each cell. Then we regress
the log number of workerdn L, performing the task on a set of indicators in two specifaai
First, allowing task employment counts to vary across $e@nd occupations, we specify

In Litsaji = Bit + Be + Bs + Ba + Eitsaji (1)

for taski (activity or performance requirement), yeagenders and age:, as well as sectgfand
occupationk, where thes parameters denote regression coefficients on accordiagsdtimmy
variables. Second, restricting coefficient estimatesftegeeffects within sectors and occupations,
we specify the long regression

In Litsaji = Bit + B + Bs + Ba + Bj + Br + Eitsaji- (2)

We estimate standard errors under two-way clustering (Cam&elbach and Miller 2011) at the
level of 2-digit sectors and tasks, which are not nestedimghactors.

First, for activity content, we choose as our omitted refeeesactivityl Manufacture, Produce
Goodsin each survey year. This activity is expectedly easily lodfable through merchandise
trade. At the beginning of our sample period, in 1979, wasalty the one activity that could be
offshored most easily because most naturally ties to finallg trade alone. With the increasing
slicing up of the production chain, other activities migist \&ell become more and more off-
shorable. Second, for performance requirements, we clasoser omitted reference performance
requirement& Work procedures prescribed in detaileach survey year. This requirement is con-
sidered easily offshorable because it involves codifialaliner than tacit, information to perform
the job (Leamer and Storper 2001). Note that our inclusiomfoll set of year dummies; means
that we have to exclude one reference task category pensyeae.

To standardize results, we scale the coefficients from thedgressions to reposkp{ 3} (and
adjust the standard errors with the Delta method) so thaestienates reflect relative frequen-
cies compared to the respective omitted reference caesgddinder this convention the reference

SWe can also condition on joint sector year effegisinstead of3; + /3, to assess the robustness of our results.
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Figure 2:Activity Content of German Work

Not Conditional on Sectors and Occupations Conditional on Sectorand Occupations
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Source BIBB 1979-2006, workers ages 16 through 65.

Notes Measures of relative activity frequencies from log empheynt OLS regression over 168,466 activity-year-
gender-age-sector-occupation cells, as reported in §dble and D.2. Coefficients from log employment regres-
sions reported asxp{3} to reflect relative frequencies. Omitted baseline actifribyn regressionsi Manufacture,
Produce Good# each survey wave. Log scale on vertical axis.

performance requiremeit Work procedures prescribed in detdibr example, is implicitly stan-
dardized toexp{5;} = 1 for all survey years and a transformed coefficient estineate j;; }

for any other performance requiremeérhen shows whether the respective performance require-
ment is a moredxp{ 5} > 1) or less frequentekp{3;;} < 1) workplace characteristic than the
reference category in a given year. Deviations from theregige category can vary over time.

Activity content. In Tables D.1 and D.2 in the Appendix, we report coefficietinestes fors;,
and overall regression statistics. In Figure 2 we presenthestimates in graphical form. Each
one of the two panels in Figure 2 depicts coefficient estimétam one single regressiénOur
hypothesis is that under increasing offshorability of éiaflie, routine and non-interactive tasks,
we should see a shift in the relative frequency of activibéiser thanl Manufacture, Produce
Goodsto higher and higher levels over time, that is an upward tdrtne activity profile to the
right of the left-most reference activilyManufacture, Produce Goods

Several important patterns can be discerned from Table Bdltlee corresponding left panel
of Figure 2. First, every single activity gains in importarafter the base year 1979, relative to
the arguably most offshorable reference catedavjanufacture, Produce GoodSecond, most of
the shift away from the reference category has taken plaead by 1986. Third, the shift away
from 1 Manufacture, Produce Goodsfects both “high-end activities” such 44 Organize/Plan

5\We use a logarithmic scale for the vertical axis, so divisiod multiplication by a given number both result in an
identical change starting from any level. The axis labdlecenegative and positive powers of two-thirds for this and
all subsequent activity content graphs.
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and15 Oversee/Contras well as “low-end activities” such &Repair/Maintain

To give a sense of magnitudes, in 1979, the acti/@yAdvertise/Promotis roughly 30 percent
less frequent than the reference categbianufacture, Produce GoodBy 1986, it is nearly as
frequent as as the reference activity. In 2006, it is 30 perosore frequent than the reference
activity. These are substantial changes: they measuredivemage change in the number of
workers performing a certain task. At the same time, remertita those activities are not mu-
tually exclusive. According to Table 1, there is a trend tagamore ‘multi-tasking’, so workers
perform more activities over time, and in fact and more ofthare ‘high-end’ activities.

The regressions underlying Table D.1 only control for gend& age groups, and 5 years
(survey waves), but not for occupation and sector. The ttewdrds certain high-end activities
could thus just reflect an expansion of sectors and occupsti@at are intensive in these activities.
To probe this further, in Table D.2 and the correspondingtriganel of Figure 2, we condition
out occupation and sector means (through according fixedtsjt It turns out that the coefficients
barely change, suggesting that the main driver of the tremastivities is a shiftvithin occupations
and sectors towards less offshorable activities, not bEtveecupations and sectors.

Intensity of performance requirements. Similarly to activity content, under increasing off-
shorability of codifiable, routine and non-interactivekigsve should see a shift in the relative fre-
guency of performance requirements other tBaWork procedures prescribed in det&al higher
and higher levels over time. Now using as a reference catggermid binE of the range fronA

to I, we should see a U-shaped upward turn of the performancéeeagent profile to the left and
to the right of the reference requireménwWork procedures prescribed in detail

In Tables D.3 and D.4 in the Appendix, we report coefficientnestes forj; and overall
regression statistics. In Figure 3 we presentih@stimates in graphical forr.

Several observations emerge. First, across all five wavesatect the expected U-shape: per-
formance requirements other than the reference catdg®prk procedures prescribed in detalil
are more prevalent. Second, this pattern varies little tre. A noticeable exception is the cate-
gory B Improve/adopt new techniqueshose importance increases significantly over time. While
in 1979 and 1986, categoB Improve/adopt new techniquisas frequent as the reference cate-
gory, in 2006 it is 15 percent more frequent than the referexategory. Note that the “right arm”
of the performance requirement profile is arguably lessipecmeasured because in 1994
are missing, and in 2006is missing. Similar to the lacking difference between thersland
long regressions for activities above, if anything coefintiestimates becomes somewhat more
pronounced in the long regression that conditions on sectdioccupation fixed effects. This evi-
dence suggests that the main source of variation in perfacengequirements isithin occupations
and sectors, not between them.

"We use a logarithmic scale for the vertical axis. The labedsagative and positive powers of nine-tenths for this
and all subsequent performance requirement graphs.
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Figure 3:Performance Requirements of German Work

Not Conditional on Sectors and Occupations Conditional on Sectorand Occupations
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Source BIBB 1979-2006, workers ages 16 through 65.

Notes Measures of relative performance requirement frequsrioden log employmendLs regression over 180,022
requirement-year-gender-age-sector-occupation cadlgeported in Tables D.3 and D.4. Coefficiefitfrom log
employment regressions reportectas{ 3} to reflect relative frequencies. Omitted baseline perforceaequirement
from regressionstE Work procedures prescribed in detaileach survey wave. Performance requirements F-H missing
in 1992, requirement | missing in 2006. Log scale on vertiods.

5 Activity Content, Job Performance Requirements and Trade

So far, we separately presented Germany’s import pattewhshee evolution of activities and job
performance requirements in Germany. Now we bring bothttegeand investigate how trade and
tasks interact. To obtain first proxies to the likely activcbntent and the likely job performance
requirements behind German trade flows, we impute impliskl ttade flows through a weighting
procedure. Consider import flows to Germany first. To obtairgthits, we aggregate the BIBB
data to cells by sector, survey year, and task (activity ofopmance requirement) and count the
number of workers in each cell. We compute a task’s employrsleare in the sector and year
total,

ije = Lije/ (325 Lije),
for taski, survey yeat and sectoj. Then we match to these task shares the import flows of final
products in a given sectav/;,. from source country: and obtain imputed task shares in import
flows o,;,_7M;.., where we use the German task share in a sector in the priagyswavet — 7
under the assumption that a typical foreign source countask composition resembles that of
Germany seven years earlier. Finally, we impute the voluhfi@a goods imports associated with
taski embedded in total imports from countryvith

Mite = Zj Uz‘j,tﬂthc-

For German exports, we use task weights of the current period to obtain tasks embedded
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in total exports
Tite = Zj Tijt X jte,

whereX; are sectoral export flows of final products to destinatiomegur.
We regress the log embedded task trade flow on a set of indicatspecifications similar to
the exercises before:

Inmie = Bit + B + Be + Eite, (3)
Inzy = Bu+ B+ Be+ Cite, (4)

for taski (activity or performance requirement), yelaand countryc. We control for source
country fixed effects (in regressions of log task imports) &or destination country fixed effects
(in regressions of log task exports) but their omission geaw,; estimates hardly at all. We
estimate standard errors under two-way clustering at thed td countries and tasks (Cameron et
al. 2011).

On the import side, we strive to uncover possible shifts i tilssk content of trade flows
to Germany. The source-country composition of trade flowwides us with variation in the
data that help track the evolution of sectoral trade flows ¢éon@any. After conditioning on both
source-country and sector fixed effects, the remainingaggtbry variation in the data is at the
joint sector-country level.However, the source-country information does not allowoudiscern
between uses of the imports for intermediate inputs or fimakamption. We therefore defer the
analysis of intermediate inputs and final-product impartant upcoming separate exercise.

As before, for activity content we choose as our omittedresfee categorie$ Manufacture,
Produce Goodsn each survey year. For performance requirements, we eha®®ur omitted
reference categories the performance requirefaefbrk procedures prescribed in detaileach
survey year. Our inclusion of a full set of year dummies methias we have to exclude one
reference task category per survey year. To standardinéigewe scale the coefficients from the
log regressions to repoekp{5} (and adjust the standard errors with the Delta method) so tha
the estimates reflect relative trade frequencies (relatade values) compared to the respective
omitted reference categories.

German imports. Our hypothesis is that under increasing offshorability ediiable, routine
and non-interactive tasks, we should see a shift in theivelahport frequency of activities other
thanl Manufacture, Produce Goods lower and lower levels over time, that is a downward turn of
the activity profile to the right of the reference activityfManufacture, Produce GoodSimilarly,

we should see a shift in the relative frequency of perforreagjuirements other thad Work

8These are crude measures and, similar to much prior workagie in the literature, based on final goods trade.
However, as Table 3 above documented, most German imperfsrantermediate use and not for final consumption.
In future statistical work, we are planning to use ILO dataforeign occupations and industries to compute the
occupation composition behind country-level import flowsl &ransform the import flows of final products into flows
of intermediate goods imports using the import matrix froeri@an input-output tables.

9To use possibly much source-country variation, which iserionited for services trade flows, we restrict the
sample to merchandize trade in this exercise.
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Figure 4:Activity Content and Performance Requirements Embedded in @rman Imports

Activities in Total Imports Performance Requirements in Total Imports
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Sources WTF 1979-1993 and recent revisions 1994-2006 for merclzendade, Deutsche Bundesbank for services
trade 1979-2006; BIBB 1979-2006, workers ages 16 through 65

Notes Measures of relative task (activity or performance reguient) frequencies from log import valoe s regres-
sion over task-year-source country cells (12,398 obsenafor activities and 6,918 observations for performance
requirements), as reported in Tables D.5 and D.6. Impotevaf embedded tasks imputed using 7-year lags of Ger-
man task shares by sector. Services activities 3, 11 andti2parted in graphs, performance requirement | missing
in 2006, requirement D dropped to avert multi-collinear@pefficientss from log import value regressions reported
asexp{} to reflect relative import frequencies. Omitted baselingviig 1 Manufacture, Produce Goods each
survey wave, omitted baseline performance requireridiork procedures prescribed in detaileach survey wave.
Log scale on vertical axis.

procedures prescribed in detdad lower and lower levels over time, that is a U-shaped dowdwa
turn of the performance requirement profile to the left amghtriof the reference requiremelt
Work procedures prescribed in detailn the extreme case, we might see an inversion from an
initially U-shaped profile open upwards to an inverted U with opening downwards.

Table D.5 reports exponentiated coefficient estimates fows regressions of activities em-
bedded in German imports, relative to the activitgnufacture, produce good@ote that we use
1979 weights also for 1979 because no data is availablefor = 1972.) Similarly, Table D.6
presents the estimates for performance requirements eleded German imports. Graphically,
we present estimates for the years 1986, 1999 and 2006 imeMguWe exclude 1992 because
of many missing performance requirements. We exclude 1@¢ause weights for 1972 are not
available so that we have to use concurrent weights instéaén identical task weights for trade
flows in 1979 and 1986, and our conditioning on year fixed &ffeit is not surprising that our
estimates for 1979 and 1986 are very similar (compare Tal8ebd in the Appendix}?

10From the activity graphs, we drop the pure services ads@Entertain/Accommodaté1 Train/Educatend12
Nurse/Cureoff the shown task trade flow statistics because we do not $exrwéces trade data at this stage. However,
we include these three services categories in the undgrhggression to condition out their relative effects (see
Appendix tables).
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The left panel of Figure 4 indicates that most activities edded in German imports have
remained roughly constant over time or lost over in imparéaover time relative to the reference
categorymanufacture, produce goods terms of magnitudes, consid2Repair/Maintain While
in 1986 and 1999, its relative trade frequency (relativeldraalue) compared to the respective
omitted reference category was 95 percent and 96 percerda@gely, this dropped to 76 percent
in 2006. Prominent exceptions from the general pattern atigittes 8 Program a Computer
and9 Apply Legal Knowledgevhich have become more prominent in German imports oves.tim
Overall, we do not seem to observe dramatic effects of nemvgaf globalization on job activities.

The picture is more clear cut for performance requirememtsezglded in German imports. The
right panel of Figure 4 shows that, except &n/ersatility/multi activitieswhere the 2006 value
is slightly above the 1986 one, the 1986 values exceed the foorm 1999 and 2006. So, we do
see that performance requirements embedded in Germantgmber than the reference category
E Work procedures prescribed in detloke importance over time. To the extent that these perfor-
mance requirements are more “high-end” taWork procedures prescribed in detaley matter
relatively less in German imports, mirroring their promige in the job requirements of Germany’s
domestic labour force. Overall, the performance requirgreofile roughly resembles a U shape
in 1986 (and 1979) and the hypothesized inverted U shapésinyaars. The profile strictly resem-
bles an inverted U shape in 1999 with its peak at the arguadifyeoffshorable baseline tagk
Work procedures prescribed in detadls expected. In 2006, however, there are two exceptions for
the performance featurésFinancial loss by small mistakend G Versatility/multiple activities
consistent with a concentration of German imports in set#wtivities that enrich jobs with more
responsibilities between 1999 and 2006. Overall, tradesflexhibit a marked difference in task
content across tasks within any period of time, but no dramsifts over time as new forms of
globalization evolve.

German exports. We perform the same exercise for German exports. Our hygpistie that
the export pattern should reflect the task restructuringhefGerman economy as observed in
Section 4 before. Under increasing offshorability of cadife, routine and non-interactive tasks,
we should see German export specialization with the re@dtequency of activities other than
1 Manufacture, Produce Goodxifting to higher and higher levels over time, that is an apv
turn of the activity profile to the right of the reference aityi 1 Manufacture, Produce Goods
Similarly, we should see a shift in the relative export freaey of performance requirements other
than E Work procedures prescribed in det&il higher and higher levels over time, that is a U-
shaped upward turn of the performance requirement profiteedeft and right of the reference
requirement Work procedures prescribed in detail

For activities, we do not find evidence of a strong temporét similar to the import side (see
the left panel of Figure 5, or Table D.7 in the Appendix)The similarity of the activity weighted
export patterns with the import patterns is consistent withidea that products from sectors with
these activity patterns become more tradable overall. toré more detailed analysis of shifts
in task content, we will need to account for exports of finalducts as well as for imports of

1For comparability to imports we choose the same years 1988, 2006 for exports in Figure 5.
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Figure 5:Activity Content and Performance Requirements Embedded in @rman Exports

Activities in Exports Performance Requirements in Exports
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Sources WTF 1979-1993 and recent revisions 1994-2006 for merclzendade, Deutsche Bundesbank for services
trade 1979-2006; BIBB 1979-2006, workers ages 16 through 65

Notes Measures of relative task (activity or performance reguient) frequencies from log export valaes regres-

sion over task-year-destination country cells (12,62%olaions for activities and 6,882 observations for penfance
requirements), as reported in Tables D.7 and D.8. Expauevad embedded tasks imputed using current German task
shares by sector. Services activities 3, 11 and 12 not mgbartgraphs, performance requirement | missing in 2006,
requirement D dropped to avert multi-collinearity. Coeéfitsg from log export value regressions reportedas{ 5}

to reflect relative export frequencies. Omitted baselirtviie 1 Manufacture, Produce Goods each survey wave,
omitted baseline performance requiremendork procedures prescribed in detaileach survey wave. Log scale on
vertical axis.

competing goods in the product market and imports of inteiate goods in the input markets.

Our hypothesis receives support for performance requinésria German exports, however.
Table D.8 and the right panel of Figure 5 show that German g@re increasingly intensive
in “high-end” performance requirements. In all performamequirements except f@& Versatil-
ity/multiple activitiesthe coefficient estimates in 2006 are as high as (statilsticat significantly
different) or statistically significantly higher than inigryears.

The predictive power of German imports and exports for task frequencies. An alternative
way to analyze the role German imports and exports in chgrtgsk patterns is to extend specifi-
cations (1) and (2) as follows:

In Litsajk = ZT ﬁzTXJY; + ﬁit =+ 51‘/ + ﬁs + ﬁa + Eitsajk (5)

for task: (activity or performance requirement), yeéagenders and age:, as well as sectoi and
occupationk, and a set of three trade regressbrémported intermediate inputs, imported final
products, exports). Thé parameters denote regression coefficients on accordiagpgsdummy
variables, where the trade flow coefficien{s are task and trade-flow specific. Again, restricting
coefficient estimates to reflect effects within sectors aralipations, we specify the corresponding
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long regression

In Lisaji = D p ﬁiTXﬁ + Bit + B + Bs + Ba + Bj + Br + Eitsajk- (6)

In both regressions, we can estimate a full setotoefficients (for all tasks), obviating the need
of a reference category for these specifications. For theomgmf import flows to sectors, we
use the source country’s sector for final-goods imports. Butise Germany’s receiving sector for
intermediate-input imports, aggregating over all sowoentry sectors.

Figure 6 shows effects of trade based on equations (5) andW®&) estimate a full set of
task coefficients for each trade flow, so the coefficient idelthe mean effect of trade flows on
sector-occupation employment in Germany. On the impoet, siek discern the predicted effects of
intermediate-input imports and final-product imports.rigtg with the upper-left chart, and activ-
ity 1 Produce more exports are, not surprisingly, associated with adrifflequency of production
tasks. Conversely, more final-product imports predict a cedurequency of production tasks,
because final-goods imports arguably compete against gtioduasks. However, imported inter-
mediate inputs predict the opposite consequence and aasein the production-task frequency.
Similar patterns hold quite generally in the upper-leftrtii@r activities, and also in the lower-left
chart of Figure 6 for performance requirements: more esgooin Germany and more imported
inputs typically affect task frequencies positively, véhiinal-goods imports affect task frequencies
negatively. A possible reason for the predicted posititect$ of imported inputs on task frequen-
cies is that imported intermediates do typically not subtiin-house production in Germany but
rather replace previously domestically outsourced infretsall the constant fraction of outsourced
inputs in total production values of around one-half in €d). The newly foreign-sourced inputs
might therefore help industries advance productivity amttliowards their competitiveness, plau-
sibly augmenting the frequencies of similar tasks as esgawtn those industries predict.

Consistently across all tasks, final-goods flows on both tip®rirand the export side predict a
larger marginal percentage change of task frequenciesimlate magnitude than do intermediate-
input imports. The relatively weak effect of intermediateut trade, compared to classic forms
of trade in final goods, is consistent with our earlier dggtre evidence that intermediate input
trade is not a recent phenomenon in our sample period bubythang, losing again in relative
importance compared to the beginning of our sample periataril970s (recall Table 3). New
forms of trade matter for task frequencies, but so do clasade flows. Among the tasks most
frequently positively affected by both exports and impdiitgputs are activities that are not neces-
sarily production related such &Program Computerl0 Consult/Informand14 Organize/Plan
as well as the “high end” performance requiremekxiBeadlinesC New situationgndl Minimum
performance

From a purely statistical perspective, we expect predietféetts of sector-year trade flows
to be mitigated in regressions that control for sector araipation effects. Indeed, coefficients
in the two right-hand side charts of Figure 6 are smaller irgmitade than those from the un-
conditional regressions on the left-hand side. It consntaebe the case that the tasks most fre-
guently positively affected by both exports and importeplits are activities that are not neces-
sarily production related such 49 Consult/Informand 14 Organize/Plaras well as the “high
end” performance requirememsDeadlinesC New situationgndl Minimum performanceThe
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Figure 6:Trade Predictions of Task Frequencies

Activity Content of German Work
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SourcesWTF 1979-1993 and recent revisions 1994-2006 (Feenstla20@b, update 2011) for merchandize trade,
Deutsche Bundesbank for services trade 1979-2006; BIBB-P@D6, workers ages 16 through 65.

Notes Measures of relative activity and performance requirenfreguencies from log employmeots regressions
over 168,466 and 180,022 activity-year-gender-age-s@cicupation cells, as reported in Tables D.9 and D.10 as
well as Tables D.11 and D.12. Coefficiefitfrom log employment regressions reportedeas{/} to reflect rela-
tive frequencies. Baseline activity omitted from regressi 1 Manufacture, Produce Goodbaseline performance
requirement omittedE Work procedures prescribed in detail each survey wave. Performance requirements F-H
missing in 1992, requirement | missing in 2006. Log scale entical axis.
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strongest within-sector and within-occupation predictimw is associated with the activiB/En-
tertain/Accommodatedirect exports of goods and services plausibly reducertfgerson provi-
sion of hospitality services, whereas final-goods impootsetate positively with hospitality ser-
vices. Given the main variation of trade flows at the sectaryevel, however, results presented
in the left-hand side charts, which do not condition on seatw occupation, are arguably more
informative.

In another variation of our main specification (2), which diblons on sector and occupation
effects, we follow the literature and investigate the pogsensitivity of our task frequency counts
to technical change (workplace use of a computer), educ@tears of schooling), and to migration
status (non-German citizenship). For all those variablesaggregate the worker-level measures
to the same cell levels as before and re-estimate (2). Rebigrkane of our task frequency counts
appear to be noticeably affected (we report the results jpeAdix E.1). For those three measures
of workplace changes, the added variation beyond the ygar, gender, sector, and occupation
fixed effects exhibits little explanatory power. It is agatithe backdrop of those findings that we
evaluate the relative importance of trade flows for task dehend labour-market outcomes in
Germany. Though arguably still relatively small in magd#uyeffects of trade are more noticeable
than those of technical change, education and migratidnssta

Taking stock. Summarizing our main findings from this and the precedingiGecwe find an
increasing importance of “high end” activities in Germarrkgace characteristics during the sam-
ple period. At the same time, we find the task content of Gerimgoorts to include fewer“high-
end” performance requirements and the opposite for pedonom requirements embedded in Ger-
man exports. This evidence supports theories of trade kstadirect predictions of trade-flow
variables support the idea that Germany specializes in laf®rate tasks as globalization pro-
gresses: both exported final goods and imported inputsgireidiher frequencies of high-end and
not necessarily production related workplace activitied ppb performance requirements—such
as organizing, planning, and consulting activities undeadiines, often changing business con-
stellations and tougher performance standards.

6 Institutional Aspects

This section relates the workplace and trade flow changesl¢otdabour-market institutions: on
the domestic side, we look at the sectoral degree of unibaizand at the degree of regional
labour-market tightness as it affects sectors through tegional dispersion. On the foreign side,
we look at labour-market rigidity among German trade pastne

6.1 Highly unionized vs. less unionized sectors in Germany

In our subsequent analysis, we run separate regressiomgfdy inionized (above median) vs. less
unionized sectors (at or below median) in Germany. Thisggu&insights into whether changing
task patters vary with the degree of influence of a key doméstiour-market institution.
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Figure 7:Unionization rates by sector over time

Unionization rate
w

Source GSOEP, 1985-2007, workers ages 16 through 65; select ythrsinionization.
Note Unionization rate is share of West German household mesnleo report union membership and employment
in an industry.

To inspect unionization rates across sectors over time,ggecgate sectors to the same eight
aggregate sectors that we used to depict trends in Germamtsmgver time (Figure 1). Figure 7
shows several interesting features: first, unionizatidesraary considerably across (aggregated)
sectors. They are highest &lron/Steel/Manufacturingnd4 Transport equipmerranging from
between 40 to 50 percent, and lowest8iFood/Beveragewith 10 to 30 percent unionization.
Second, with the exception of textiles and apparel, unairon rates have fallen over time. The
changes over time are similar across sectors.

In the regression analysis, we exploit variation not onlgoas the eight sectors used in the
graphical presentation, but across all 39 sectors in ow. dit order to split sectors into high
unionization and low unionization sectors, we compute nizi@tion rates as averages over time
and split the sample at the median sector. We re-run thesgigres from Section 4, separately for
strongly unionized sectors and weakly unionized sectdns.régression results are in Tables D.13
through D.16 in the Appendix.

For ease of comparison, we graphically depict the resulisgare 8. The upper panel shows
that, in the base year 1979, in strongly unionized sectoesigference activity Produces overall
more dominant than in weakly unionized sectors. Graphice 1979 curve reaches further down
in strongly unionized sectors than in weakly unionized @ect Over time, in both strongly and
weakly unionized sectors, activities other than the refegeactivity become more prominent, but
in weakly unionized sectors, the 2006 curve in weakly urdedisectors still lies above that of
strongly unionized sectors (i.e. compare the 2006 curvesaaggraphs, or compare column (5) in
Tables D.13 through D.16).

Similarly, as can be seen in the lower panel of the figure gperénce requirements are overall
more demanding in weakly unionized sectors. Over time, tl@nges in performance require-
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Figure 8:Activity Content and Performance Requirements of German Wak by Unionization

Activity Content of German Work
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SourcesBIBB 1979-2006, workers ages 16 through 65; GSOEP selertyith unionization.

Notes Measures of relative activity frequencies from log emphent oLs regression over 76,676 activity-year-
gender-age-sector-occupation cells with high unioniwatind 84,480 cells with low unionization, as reported in
Tables D.13 and D.14, and 89,092 requirement-year-geagkeisector-occupation cells with high unionization and
83,667 cells with low unionization, as reported in Tabled®and D.16. Coefficients from log employment re-
gressions reported asp{S} to reflect relative frequencies. Omitted baseline task fregressions: activitf Man-
ufacture, Produce Goodand performance requiremeatWork procedures prescribed in detaileach survey wave.
Performance requirements F-H missing in 1992, requiremmmigsing in 2006. Log scale on vertical axis.
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ments are less straightforward to interpret, but seem totpoivards increasing performance re-
guirements in most (but not all) categories other than tfereace grouft Prescribed work

Labour market institutions in the form of domestic uniotiiza rates, while related to differ-
ences in task patterns across sectors, do not seem to haterardial impact on ‘slowing down’
or ‘speeding up’ the trend toward more high-end tasks wergbge evolve during this period of
rapid globalization.

6.2 Sectors facing tight vs. less tight labour markets in Germany

We look at a second measure characterizing domestic labatkets: labour-market tightness.
There is no direct measure of sector-level labour-margétiiess. Instead, we start from regional
information on the number of vacancies per 1,000 unempl@grdons at the level of German
states for the years 1980 through 2005. We use the sectstebdtion of workers across states
to compute a (country-wide) sector-level measure of lalmoarket tightness. If a sector is more
strongly represented in a state with high labour-markéittigss, the representative worker in that
sector is exposed to a tighter labour market than a workenather sector which has a stronger
presence in a state with lower tightness. As before, we ctenjightness rates as averages over
time and split the sample at the median sector. We re-ruretiressions from Section 4, separately
for sectors exposed to labour markets with high and low tigb$. The regression results are in
Tables D.17 through D.20 in the Appendix.

The upper panel of Figure 9 shows that, in 1979, activitibgiothan the reference activify
Produceare overall more dominant in sectors exposed to low labaanket tightness (right-hand
chart) compared to sectors exposed to high tightness ebttegly, the changes over time work to
further strengthen the differences across the two grougeaibrs. Note that what seems to be a
similarly sized parallel shift upward in the left- and rigiand side graphs corresponds to a larger
percentage increase in the right-hand side graph due toghechale.

Similarly, as can be seen in the lower panel of the figure gperénce requirements are overall
more demanding in sectors exposed to low labour-markettegis. For performance requirements,
the changes over time do not seem to display discerniblerdiiices across the two sector samples.

Both pieces of evidence together suggest that firms operateamstrained environment and
react to the threats and opportunities of globalizatiorhexdontext of the institutional and labour
market setting they operate in. These findings are consistith the idea that labour-market
conditions in Germany influence changes in German workksies.

6.3 Labour regulations among German trade partners

To assess a potential impact of labour regulations on in@nfor task assignments, we turn to
IMF-fRDB data on labour-market regulations. The data coverimum wage regulations, unem-
ployment insurance benefits, and employment protectiasl&gmn. Germany has no legally man-
dated minimum wage in place during the sample period andritd@/ment protection legislation

does not institute severance pay requirements upon job\dssherefore compare Germany to its
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Figure 9:Activity Content and Performance Requirements of German Wak by Labour Mar-
ket Tightness

Activity Content of German Work
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Notes Measures of relative activity frequencies from log emphent oLs regression over 68,941 activity-year-
gender-age-sector-occupation cells with high labour etaightness and 95,910 cells with low labour market tight-
ness, as reported in Tables D.17 and D.18, and 80,051 retgriteyear-gender-age-sector-occupation observations
with high labour market tightness and 95,989 cells with Ialsdur market tightness, as reported in Tables D.19
and D.20. Coefficients from log employment regressions reported=as{ 5} to reflect relative frequencies. Omitted
baseline task from regressions: activityvlanufacture, Produce Goodsd performance requiremetWork proce-
dures prescribed in detaiih each survey wave. Performance requirements F-H missih§92, requirement | missing

in 2006. Log scale on vertical axis.
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Table 5: LABOR MARKET REGULATIONS AT GERMANY'S IMPORT AND EXPORT PARTNERS

Unemployment Benefits Advance Notice Period
Gross replacement rate in months
Year 1 Year 2 After 9 mo. After 4 yrs. After 20 yrs.
1) (2) 3) 4) ©)

Germany 1979 .38 .34 1.00 1.00 4.50
Germany 1986 .35 31 1.00 1.00 4.50
Germany 1992 .36 .32 1.00 1.00 4.50
Germany 1998 .35 31 1.00 1.00 7.00
Germany 2006 .36 .16 1.00 1.00 7.00
Imports 1979 .40 .20 .82 1.34 3.08
Imports 1986 .40 .20 .83 1.37 2.99
Imports 1992 .40 19 .85 1.40 2.88
Imports 1999 .39 .19 .86 1.38 2.83
Imports 2006 .38 .18 .90 1.38 2.87
Exports 1979 Al .20 .82 1.39 3.09
Exports 1986 41 .19 a7 1.34 2.89
Exports 1992 41 .20 .83 1.43 2.96
Exports 1999 40 .18 .81 1.41 2.72
Exports 2006 .39 .18 .85 1.44 2.69

Sources IMF-fRDB labor-market regulations 1980-2005 (Aleksyas&nd Schindler 2011); WTF 1979-1993 and
recent revisions 1994-2006.

Notes The gross replacement rate is the ratio of unemploymenrgftisnelative to the worker’s last gross earning
prior to separation, measured for the first year and the segear of unemployment. Advance notice requirements
are reported for workers at 9 months of tenure, 4 years an@2&\of tenure.

trade partners regarding advance notice requirementstiiee main component of employment
protection legislation, and regarding the generosity @mployment insurance benefits.

Compared to its trade partners, Germany regulates its laiaukets more stringently with
regards to long-term unemployment benefits and mandatagnae notice for employment pro-
tection. As Table 5 shows, displaced German workers reabweng the first year of unemploy-
ment between 36 and 38 percent of their last gross earningtprseparation (gross replacement
rate in column 1). That ratio slightly lower than among Gengisitrade partners, suggesting that
Germany’s unemployment insurance is less generous to vgodkeing the first year of unemploy-
ment. During the second year of unemployment, however, @Geyrased to be considerably more
generous than its trade partners (gross replacement ratéumn 1). Yet, since 2006, Germany
has become slightly less generous than its trade partrsersrethat regard.

German employment protection legislation requires an mcaotice of one month for work-
ers with 9 months of tenure throughout the entire samplegdewhereas its trade partners require
on average only a little more than three weeks. At four yetismre, Germany is less generous to
workers than its trade partners. Whereas Germany grantathe @ne-month advance notice as to
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workers at lower tenure, its trade partners require an advaatice of one-and-a-third months on
average. At very high tenure of 20 years, Germany is agaire generous to workers and raised
the advance notice even further from 4.5 to 7 months overvbetbe sample period, whereas its
trade partners gradually lowered advance notice from orageeover three months to under three
months. Overall, neither regarding unemployment beneditemployment protection legislation
is Germany uniformly more or less generous than its tradnees. At different time horizons
Germany can be less or more worker friendly.

For both unemployment benefits and advance notice there mmarked difference between
Germany'’s import and Germany’s export partners, suggesfithe possibility that trade flows are
not driven by labour-market institutions.

Similar to unemployment benefits, a legally mandated andibgyminimum wage raises
labour costs. Germany having no legal minimum wage duriegsimple period is a less worker
friendly economy than its typical trade partner in that diagient? Similarly, at four years of
tenure, Germany affords its workers less employment ptiotethrough advance notice than the
average trade partner. In both regards, Germany is rdlativere business friendly.

To quantify the potential sensitivity of German workplaasKs to foreign labour-market reg-
ulations with regards to the minimum wage and advance notieegroup foreign countries into
those with below and those with above median regulations.rileseparate regressions for im-
ports from source countries with more worker friendly regins (higher minimum wage per
mean wage or longer advance notice than the median foreigntrg) vs. less worker friendly
foreign economies. This sample split allows us to compaedrtiported trade-task relationship
across levels of source-country regulations in two areéabaiur-market legislation, in which Ger-
many is less worker friendly than world average and theesfwguably more sensitive. Figure 10
shows the results for advance notice requirements at fansya tenure (regression Tables D.25
through D.28 in the Appendix); Figure E.1 in the Appendixgaets similar results for the mini-
mum wage. Perhaps expectedly, given the evidence from balihere are no marked differences
of embedded task trade between more and less worker friemglyrt source countries.

6.4 Labour market rigidity among German trade partners

In our final piece of analysis, we turn to recent measureshiuamarket rigidity and compare
the rigidity of the German labour market to that of its tradetpers, using the World Bank’s
classification of employment laws following Botero et al. Q2). We bring in import flows by
year to compute the weighted mean rigidity index of the sewauntries of Germany’s imports,
and export flows for the weighted rigidity index of Germangéstination countries.

Table 6 lists the rigidity indexes by category for Germanyg és trade partners. Three main
insights emerge. First, by the World Bank’s classificationrzany has considerably more rigid

2Unemployment benefits constitute a varying outside optiwmworkers of different earnings levels and may thus
have an arguably differential impact on wage setting thatirmim wages cannot exert. However, many countries
appear to trade off severance pay arrangements with ungmeid benefits over the sample period, with about one-
third of countries introducing unemployment benefits fa tinst time during the sample period. This feature makes
unemployment benefits legislation harder to quantify idatsour-market impact, and we focus our analysis on the
minimum wage and advance notice instead.
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Figure 10:Activity Content and Performance Requirements Embedded in @rman Imports
by Foreign Employment Protection Levels

Activity Content Embedded in German Imports
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Source WTF 1979-1993 and recent revisions 1994-2006 (Feenstria 20@5, update 2011) for merchandize trade,
Deutsche Bundesbank for services trade 1979-2006; BIBB-P@D6, workers ages 16 through 65; IMF-fRDB labor-
market regulations 1980-2005.

Notes Measures of relative task (activity or performance regmient) frequencies from log import valoe s regres-
sions over task-year-source country cells (2,653 obsengfor activities and 1,485 for performance requirements
over more worker friendly source countries, 6,657 obs@matfor activities and 3,705 for performance requirements
over less worker friendly source countries than Germargpeported in Tables D.25 and D.27, D.26 and D.28. Source
countries with advance notice above (high protection) dove€low protection) world median for workers with four
years of tenure. Import value of embedded tasks imputedjusiyear lags of German task shares by sector. Services
activities 3, 11 and 12 not reported in graphs, performaaqgeirement | missing in 2006, requirement D dropped to
avert multi-collinearity. Coefficients from log import value regressions reportectap{/} to reflect relative import
frequencies. Omitted baseline activtyManufacture, Produce Goodsmitted baseline performance requirement
Work procedures prescribed in detaileach survey wave. Log scale on vertical axis.

30



Table 6: LABOR MARKET RIGIDITY AT GERMANY'S IMPORT AND EXPORT PARTNERS

Index of Hiring costs Hours changes Firing costs Overall rigidity Firingtgo
1) (2) 3) 4) (5)

Germany 44.0 80.0 40.0 55.0 80.0
Imports 1979 32.7 52.7 28.8 38.0 36.8
Imports 1986 334 52.8 28.5 38.2 35.9
Imports 1992 33.2 53.3 29.3 38.5 37.5
Imports 1999 31.2 51.7 29.6 37.5 38.1
Imports 2006 28.3 51.2 30.0 36.4 39.0
Exports 1979 31.1 52.8 29.3 37.7 37.1
Exports 1986 29.9 50.6 28.5 36.3 36.0
Exports 1992 33.7 54.6 31.3 39.8 40.9
Exports 1999 32.3 53.2 315 38.9 40.0
Exports 2006 31.3 53.5 32.1 38.9 41.4

SourcesWorld Bank Doing Business 2004 (Botero et al. 2004); WTF 122993 and recent revisions 1994-2006.
Notes Labor-market rigidity indexes are coded on a scale from 1@, where a higher level indicates more labor-
market rigidity.

employment laws in 2004 than its trade partners. Secondjgliity composition of Germany’s
trade partners changes little over time; in other wordsemithe 2004 rigidity level, there is no
marked change of trade flows related to foreign labour-mareditions over time. Third, Ger-
many’s main import and export partners have similar laboarket rigidities. Similar to our earlier
evidence from IMF-fRDB data on labour-market regulatiohese patterns are consistent with the
idea that Germany’s trade flows are largely independentreida labour-market institutions.

In a final exercise, we run separate regressions for impayts ource countries with more
rigid (overall rigidity index above German level) or lesgid labour markets than Germany. We
use the World Bank’s internationally comparable measureefall labour-market rigidity follow-
ing Botero et al. (2004) and compare each country’s indexabithGermany. Figure 11 shows the
results (regression Tables D.21 through D.24 in the App@rtdiNot surprisingly given the evi-
dence from Table 6, there are no marked differences of endoktddk trade between high-rigidity
and low-rigidity import source countries.

7 Implications for Policy

Our evidence covers a broad range of trade flows, includingmaadize and services, and discerns
imports of intermediate inputs from final-use imports aslwaslexports. We relate the evidence
on trade to the task profile of the German workplace, so asdd Byht on the consequences of

13Select regressions result in non-negative definite Hessiien accounting for two-way clustering. In those cases
we only cluster by importing destination country.
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Figure 11:Activity Content and Performance Requirements Embedded in @rman Imports
by Foreign Labor-market Rigidity

Activity Content Embedded in German Imports
from More Rigid Countries from Less Rigid Countries
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Source WTF 1979-1993 and recent revisions 1994-2006 (Feenstria 20@5, update 2011) for merchandize trade,
Deutsche Bundesbank for services trade 1979-2006; BIBB-PBD6, workers ages 16 through 65; World Bank Do-
ing Business 2004.

Notes Measures of relative task (activity or performance regmient) frequencies from log import valoe s regres-
sions over task-year-source country cells (2,653 obsengfor activities and 1,485 for performance requirements
over more rigid source countries, 6,657 observations ftivides and 3,705 for performance requirements over less
rigid source countries than Germany), as reported in Tdbl2s and D.23, D.22 and D.24. 37 source countries with
more, 101 source countries with less rigid labor marketa @armany. Import value of embedded tasks imputed
using 7-year lags of German task shares by sector. Sendtetias 3, 11 and 12 not reported in graphs, performance
requirement | missing in 2006, requirement D dropped to tavedti-collinearity. Coefficientss from log import
value regressions reported@$ {3} to reflect relative import frequencies. Omitted baselin@vag 1 Manufacture,
Produce Goodsomitted baseline performance requiremeniVork procedures prescribed in detail each survey
wave. Log scale on vertical axis.
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increased globalization for the labour market. Our findisgggest that German workplaces have
been exposed to elevated intermediate-input and serviads flows since at least the beginning
of our sample period in the late 1970s. At least for Germdmy,exposure to intermediate-input
and services trade is therefore no new phenomenon and feaffsitoring may be exaggerated.
Our results do not point to any specific market failure, angtprovide no explicit rationale for
government intervention. Germany has gone through penbtisgh unemployment during the
sample period, especially after German unification in th@09 However, the fact that unem-
ployment rates have fallen again towards the recent endragauple period cautions against the
hypothesis that Germany’s heightened exposure to globelatsaover the last three decades has
had a one-directional relationship with employment.

We find economically relevant but small marginal respondesaskplace activities and job
performance requirements to trade exposure over thre@ldecahis evidence is consistent with
the interpretation that the German labour market is capaibdgadually adjusting to the implied
economic change. We find that, over the sample period, japsreeworkers to perform additional
activities cumulatively (providing direct evidence on eweore prevalent multi-tasking) and that
the German workplace has undergone a marked shift towards thigh-end” tasks, including
activities such as consulting, organizing and planningr @idence on goods and services trade
flows is consistent with the view that those workplace chargye related to trade in tasks. As
globalization progresses, Germany’s workforce has umtergand expectedly will continue to
experience, a move towards less production related aesiyitvhile deadlines, often changing
business constellations and tougher performance stasmditet the workplace profile. Of both
employers and workers, these changes will arguably demamd adaptability to a cumulating
variety of tasks and closer coordination with work step$grered outside the immediate realm of
one’s own occupation.

In taking an institutional perspective, we explore whetieasting labour-market institutions
may relate to an acceleration or slow-down of the workpldtanges that we observe. We dis-
tinguish between the role of labour-market institutionsoagnGermany’s trading partners and the
role of domestic labour-market institutions. As regards filrmer, there is no clear relationship
between the German workplace characteristics and labadkehinstitutions abroad: the identity
of the source country of imports or the destination counfrgxports does not seem to matter for
workplace adjustments above and beyond the total tradenesdu Put simply, imports of iden-
tical goods and services at the same price, but from diffesearce countries, affect domestic
workplaces in no different way. When it comes to domestic laboarket institutions, our results
indicate that sectors exposed to low regional labour-mdigktness experience a faster shift to-
wards high-end tasks. Itis hard to assess the implicatibii®se institution-related findings under
an economic welfare perspective. To the extent that a sletéirtowards multi-tasking job pro-
files eases pressure on workers, the transition may havddmsedemanding in sectors exposed to
less tight labour market. However, our analysis does nahjp@my inference about relative wage
effects or employment effects across sectors.

Our evidence arguably best serves as a guide to expecteglaoekadjustments and their
relationship to trade in tasks. An implication for both epy@rs and workers is that schooling and
training will likely need to emphasize skills that enable 8tudent to excel at coordinating tasks
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beyond the immediate realm of the individual workplace.

8 Conclusion

Novel data on time-varying German workplace charactessbver three decades show that the
activities of German workers on the job change consideratgy time. Workers perform more
activities simultaneously and different activities oviené, with a shift towards activities that are
commonly considered little offshorable. These changesrotwstly within sectors and occupa-
tions, emphasizing the importance of time-varying tasksuess. During this period, the bulk of
German imports is destined for intermediate use and Gemmparis expand mostly in sectors that
are intensive in job performance requirements commonlgicened highly offshorable. Foreign
labour-market regulations, such as advance notice ragaimes and minimum wages, as well as
the rigidity of foreign labour institutions are largely @hated to the observed changes in German
trade patterns, while local labour-market conditions inr@my, such as unionization rates and
labour-market tightness, exhibit some covariation cdestswith faster change in activity content
of German work in sector with low unionization rates and iotees exposed to tighter labour
markets. These patterns of evidence are consistent witldéaethat, while foreign labour-market
conditions are not a driving force for Germany'’s trade flolbpur-market conditions in Germany
can accelerate or slow down globalization.
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Appendix

A BIBB Survey

We use the German Qualification and Career Surg@ya(ifikation und Berufsverlajfto infer
the time varying workplace characteristics and to obtaitaitezl worker characteristics. Since
its inception, the survey was conducted in varying collabbans between federal goverment
agencies and has meanwhile been renamed to German worly fErveerbsttigenbefraguny
The survey has been conducted in five waves—in 1979, 19839851-92, 1998-99 and 2005-
06—by the German Federal Institute for Vocational Educatiad Training Bundesinstitutir
Berufshildung BIBB and collabourating agenciés. In each wave, the random worker sample
represents around one tenth of a percent of the German l&draer We refer to this data source
as the BIBB work survey, or just BIBB survey for short.

The BIBB survey reports workplace information in multiple wayFirst, the BIBB survey
asks workers to state whether or not they perform activitiesh a given list. These reported
activities have been used in earlier research by Spitz-«J26066), for instance. Second, the BIBB
survey asks workers whether they use tools from a givendistry out their work, and about
the main tool used. Reported tool use has been extractedseaneh by, for instance, DiNardo
and Pischke (1997, pencil and computer use) and Becker &04I3( in a globalization context)
before. Given varying collabourations between agencidsshiiting interests over time, surveyed
activities (and tool uses) differ across waves and we chyefteate longitudinally consistent time
series. Third, the BIBB survey asks about job performanceirepents and skill requirements.
To our knowledge, those are largely unexplored workpla@adteristics from the BIBB survey
and we build variables based on job performance requiresnent

In this paper, we restrict our attention to longitudinalbnsistent definitions of activity content,
which we prepare for all five waves in a time consistent way, jab performance requirements,
which we prepare for the first time.

A.1 Longitudinally consistent Activity definitions

BIBB reports a worker’s workplace activityTatigkeif) on the job in addition to common occu-
pation codes. Table A.1 presents our longitudinally cdasisdefinition of activities. The BIBB
survey recognizes 51 distinct activities in the 1979 wawg,dnly 18 in 1985-86 and 1991-92,
and 16 in 1998-99 and 2005-06. Not only the number of aativibiut also the activity definitions
change over time. We define 15 longitudinally consistent/diets, as shown in Table A.1. The
columns report the variables in the BIBB data that chara@enizactivity and the values a variable
needs to take so that our longitudinal concordance markstasityas performed by a worker.

4Collaborating agencies include the Institute for EmplogitrResearchligstitut fur Arbeitsmarkt- und Berufsfor-
schung at the Federal Employment Agendgundesagenturii Arbeit) in Nuremberg from 1979 through 1999 and
the Federal Institute for Occupational Safety and Hed@tm@esanstaltiir Arbeitsschutz und Arbeitsmedizin BAUA
in Dortmund in 2005-06.
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Table A.1: LONGITUDINALLY CONSISTENTACTIVITY DEFINITIONS

Activity 1979 1985-86 1991-92 1998-99

2005-06

. Manufacture, Produce Goods

. Repair, Maintain

. Entertain, Accommodate, Prepare Foods

. Transport, Store, Dispatch

. Measure, Inspect, Control Quality entries

. Gather Information, Develop, Research, Construct avail abl e
. Purchase, Procure, Sell upon request
. Program a Computer

. Apply Legal Knowledge

10. Consult and Inform

11. Train, Teach, Instruct, Educate

12. Nurse, Look After, Cure

13. Advertise, Promote, Conduct Marketing and PR

14. Organize, Plan, Prepare (others’ work)

15. Oversee, Control Machinery and Techn. Processes

OO ~NOOOTDWNPE

Notes Variable names as in BIBB surveys. Entries show valuesahatiable needs to take so that it is marked as being pertbrme



In some waves (1979, 1991-92), the worker is asked the bigaggtion whether he or she
performs an activity on the job. In other waves (1985-86,8t99 and 2005-06), the worker
is asked to classify into three categories whether he or sHerms a given activity frequently,
infrequently or not at all. For longitudinal consistency veduce the three-category classification
in the latter waves into a time-invariant binary classifmaias to whether an activity is performed
at all or not. Our longitudinally consistent activity defions ensure that there are no missing
activities in any survey wave.

In defining our 15 longitudinally consistent activities, sfsown in Table A.1, we made the
following adjustments to the mapping for three waves. Withihese adjustments, our 15 lon-
gitudinally consistent activities would have to be aggtedanto 11 categories. To improve on
mappings for the three slightly cruder waves of the BIBB survey use the following informa-
tion from earlier waves that permits a strict many-to-ong@piag: we apply the observed activity
shares in earlier more detailed waves by single-dilgis-88 occupation (Subsection A.3), gender,
and industry (Subsection A.4) to randomly impute by worker tnost likely detailed activity for
a small set of activities in the waves 1985-86, 1991-92 argB19D.

Concretely, in wave 1985-86 a strict mapping of vaply and interpret laws and regulations,
certify) to 9 only and v29€ducate, instruct, train, guide vocationgliy 11 only would resultin a
completely missing activity 10 for the wave; and a strict piag of v23 puy, sell, intermediate,
attend customers, negotiate, promote 7 only would result in missing activity 13. Instead of
aggregating activities 9, 10 and 11 into a single activitgt aativities 7 and 13 into another single
activity, we use the 1979 wave that permits a strict mangrte-mapping and apply the share of
activity 10 in 9 and 10 for v28 and the share of 10 in 10 and 1¥&8to map to 10, and the 1979
share of activity 13 in 7 and 13 to map v23 to 13. Similarly, iave 1991-92, a strict mapping
of v59 (apply and interpret laws and regulations, cerjifyp 9 only and v60 éducate, instruct,
train, guide vocationallyto 11 only would result in a completely missing activity 10 the wave;
and a strict mapping of v54hqy, sell, intermediate, attend customers, promtde/ only would
result in missing activity 13. Instead of aggregating atiés 9, 10 and 11 into a single activity
and activities 7 and 13 into another single activity, we use 1979 wave that permits a strict
many-to-one mapping and apply the share of activity 10 ind®@Xhfor v59 and the share of 10 in
10 and 11 for v60 to map to 10, and the 1979 share of activitynlBand 13 to map v54 to 13.
Finally, in wave 1998-99, a strict mapping of v2&lupport, serve, take care of persdts12 only
would result in a completely missing activity 3 for the walestead of aggregating activities 3 and
12 into a single activity, we use the 1991-92 wave that offeesmost recent strict many-to-one
mapping and apply the share of activity 3 in 3 and 12 to map va8@&L

We only retain activities that match up in every single wae a consequence, some activities
that are reported in richer waves cannot be related to anyiol® longitudinally consistent ac-
tivities. In the 1979 wave, numerous activities and groupactivities remain unmatchedCollect
and dispose of garbag@200), Construct and improve buildings and equipment, installeagsle
(v149-v153) Keep stock and inventory accouiitd 78), Negotiate and represent interegt®13),
Pack, load, dispatch, delivgiv160, v162, v164)Cultivate and harvest plants, breed and farm
animals(v130-v135),Publish, entertain, perform, create artisticaly209-211),Clean, iron and
press, dry-clearfv158-v159),Mine, quarry, convey and produce primary produft$36-v137),
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Type, handle correspondence and forfwis88-v192),Protect, safeguard and regulate (buildings,
traffic, work safetyv198-v199)Arrange and sort, file, mark, archiy@161, v163, v182)Make,
bake, distill, prepardv142). In the 1985-86 wave, the following six activitiesna&n unmatched:
Cultivate, breed, farm; mine, quarry, conv@yl5), Construct, improve, install, assemi}él7),
Iron and press, dry-clean; collect and dispose of garb@d®), Handle correspondence and forms
(v24), Safeguard and regulate (buildings, work safety), pro{e2f), Publish, entertain, perform
(v31). In the 1991-92 wave, the following ten activities @munmatchedCultivate and harvest
plants, breed and farm anima(g43), Mine, quarry, convey and produce primary produ@tg4),
Construct and improve buildings and equipment, installeagsle(v46), Clean, iron and press,
dry-clean(v48), Pack, load, dispatch, delivegw50), Arrange and sort, file, mark, archiy@51),
Type, handle correspondence and for(wis5), Protect, safeguard and regulate (buildings, traffic,
work safety)v58), Collect and dispose of garbade49), Publish, entertain, perform, create ar-
tistically (v62). In the 1998-99 wave, the following single activityrrains unmatchedConduct
negotiationgv198). In the 2005-06 wave, the following three activitiemain unmatchedClean,
dispose of garbage, recyc(e319), Secure, protect, safeguard, monitor, regulate traffi817),
Work with computerér318).

A.2 Longitudinally consistent Job Performance Requirement definitons

BIBB asks the worker to report the intensity of requirementpaédorm a job Arbeitsanforde-
runger). Table A.2 presents our longitudinally consistent dabnitof these job performance re-
quirements. The columns report the variables in the BIBB dah ¢haracterize a performance
requirement and the values a variable needs to take so th&irgitudinal concordance marks a
performance requirement as applicable to a worker at giviemsity.

The BIBB survey recognizes 17 such performance requiremetih&il979 wave, 13 in 1985-
86, 9 in 1991-92, and 14 each in 1998-99 and 2005-06. Out ckthariables, we create nine
longitudinally consistent job performance requiremeritriiions so that, for none of the perfor-
mance requirements, information is missing for more thamsamvey year.

In the first four waves from 1979 through 1999, the surveyedkemranks the frequency

with which these performance requirements are applicabla scale from 1 through 5 (5 “al-
most never”, 4 “seldom”, 3 “occasionally”, 2 “frequentlyl,“almost always”). In the final wave
2005-06, the worker is given a scale from 1 through 4 (4 “ne&fseldom”, 2 “occasionally”,
1 “frequently”). We map these intensity measures into a neavesof 1 through 4 (1 “never or
almost never”, 2 “seldom”, 3 “occasionally”, 4 “frequently almost always”), inverting the rank
ordering to be increasing with the frequency of the requéeetrand mapping the two most fre-
guent categories of the four early waves (“frequently” aabirfost always”) into a single category
(“frequently or almost always”).

A.3 Longitudinally consistent Occupation definitions

The Federal Employment Agendgindesagentuiir Arbeit) in Nuremberg and its research outfit
Institute for Employment Researchngtitut fur Arbeitsmarkt- und Berufsforschunmaintain the
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Table A.2: LONGITUDINALLY CONSISTENTJOB REQUIREMENT DEFINITIONS BY INTENSITY

Task and Intensity (1-4) 1979  1985-86 1991-92  1998-99  2005-06
A. Deadlines/pressure to perform 1

A. Deadlines/pressure to perform 2

A. Deadlines/pressure to perform 3

A. Deadlines/pressure to perform 4

B. Improve/adopt new techniques 1 entries

B. Improve/adopt new techniques 2 avai l abl e
B
B
C
C
C
C

. Improve/adopt new techniques 3 upon request
. Improve/adopt new techniques 4

. New situations/activities 1

. New situations/activities 2

. New situations/activities 3

. New situations/activities 4



oy

. Repeated work steps 1

. Repeated work steps 2

. Repeated work steps 3

Repeated work steps 4

. Work procedures prescribed in detail 1

. Work procedures prescribed in detail 2

. Work procedures prescribed in detail 3

. Work procedures prescribed in detail 4

. Financial losses by small mistakes 1

. Financial losses by small mistakes 2 entries
. Financial losses by small mistakes 3 avai l abl e
. Financial losses by small mistakes 4 upon request
. Minimum performance/time/quantity given to execute activity 1

. Minimum performance/time/quantity given to execute activity 2

. Minimum performance/time/quantity given to execute activity 3

. Minimum performance/time/quantity given to execute activity 4

. Versatility/multiple activities at same timé 1

. Versatility/multiple activities at same timé 2

. Versatility/multiple activities at same timé 3

. Versatility/multiple activities at same timé 4

|. Concentration on activity®l

|. Concentration on activity®2

|. Concentration on activity®3

|. Concentration on activity%

IITIIIToOoOOOomMmmMmmmmMmMmMmMMmMOOTOO0

aMissing in 1992,
bMissing in 200F.
Notes Variable names as in BIBB surveys. Intensity ranking: 1v&reor almost never”, 2 “seldom”, 3 “occasionally”, 4 “fregptly or almost always”.
Entries show values that a variable needs to take so thamniaiked as being performed with a given intensity.



Table A.3: LONGITUDINALLY CONSISTENTOCCUPATION DEFINITIONS

Occupation classificatiornlds-88 1979 1985-86  1991-92  1998-99  2005-06
Occupation units3-digit level(369) v5
(319)
Occupation classedg-digit level(2,287) v16 v9 F100.BA
(1,329) (1,117) (983)
Individual kIdB-88 occupations, 6-digit level V67
(2,982)

Notes Occupation codes accordingiéds-88 (Klassifizierung der Berufe 1988maintained by the Federal Employ-
ment Agency, Nuremberg. Entries in brackets show the nuwfherique reported occupations at a given classification
level.

detailed Classification of Occupations calldds-88 (Klassifizierung der Berufe 1988or inter-
nal reporting and research. The BIBB data from 1979 througl® 200sistently use thields-88
classification in every wave at the 3-digit level so that nagitudinal treatment is needed at that
level.

The kldB-88 classification recognizesagcupation areagBerufsbereichgeat the single-digit
level, 33occupation sectiongBerufsabschnitdeat an intermediate level, 88ccupation groups
(Berufsgruppenat the 2-digit level, and 368ccupation unitgBerufsordnungenat the 3-digit
level. At the 3-digit occupation-unit level, occupatiorassifications are available in all BIBB
waves from 1979 through 2006. TRédB-88 specifies 2,28@ccupation classedBerufsklassen
at the 4-digit level, and all but the one wave 1985/86 adoadt the 4-digit occupation-class
level® Table A.3 summarizes the available occupation informaitiothe public-use version of
the BIBB data.

For an understanding of occupation frequencies and thelugon, we tabulate the distribu-
tion of the sixoccupation areagBerufsbereicheat the single-digit level irkldB-88. Table A.4
shows that the importance of technical and services priofesls grows over time whereas that of
other occupation areas (most importantly manufacturingkers) declines over time. This pro-
vides evidence of a shift of the occupation distribution doss more white-collar occupations.
The high frequency of services occupations throughouteailogs also documents an important
classification convention undetds-88.

We reclassify occupation information for every waveatds-88 occupation unitat the 3-digit
level. In wave 1979 there are are @8cupation unitat the 3-digit level with no matching infor-
mation in thek|dB-88 classification (affecting 195 out of 29,737 observat)pin wave 1985/86
there is oneoccupation unitat the 3-digit level with no matching information klds-88 (af-
fecting 160 out of 26,361 observations); in wave 1991/92¢dfae fouroccupation unitsat the
3-digit level with no matching information irldB-88 (affecting four out 34,277 observations).
Given the small fraction of affected observations, we kdggsé¢ unmatched occupation units as

5There are numerous individual occupations at the 7-digd leecognized by the Federal Employment Agency, but
not used in BIBB. The public-use version of the 1979 BIBB weseords 2,98X1dB-88 occupations at the six-digit
level.
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Table A.4: QCCUPATION AREAS

1979 1986 1992 1999 2006

1) (2) 3) 4) ©)
1 Farmers, Fishermen .028 .033 .027 .021 .018
2 Miners, Quarriers .004 .003 .003 .002 .0008
3 Manufacturing Occupations .294 .296 .295 241 .189
4 Technical Occupations .069 .062 .075 .067 .079
5 Services Occupations 564 .600 592 .659 .709
6 Other Workers .005 .002 .007 .009 .005
missing .036 .005 .00003 0 .0003

Source BIBB 1979-2006.
Notes 144,718 worker observation®ccupation areasccording taklde-88 (Berufsbereiche der Klassifizierung der
Berufe 1988

longitudinally undetermined, special occupations.

Conversions okldB-88 to other official German occupation classifications amblematic,
however. ThexldB-88 classification in the BIBB data deviates from the officiadl&el Statistical
Office’s Classification of Occupations in 1975 and 1992 (cal&lB-75 andkldB-92). To our
knowledge, there is no converter fraads-88 to eithekldB-75 orklds-92 and therefore also no
official converter to the International Standard Classiiorabf Occupationssco-68 orisco-88
(or the intra-European versioaco-88(com)). Although the most recemtlds-88 classification
by the Federal Employment Agency and the most reedai-92 classification by the Federal
Statistical Office are both based on a common classificatimm f1970 kldB-70 reflecting the
occupational stricture of the 1950 and 1960s), cross-wal&sambiguous. Conversions between
KldB-88 andkldB-92 are imprecise at any level, as Alfons Geis (GESIS Mamjegeports.
Using the 4,910 dictionary entries that characterize ungnaus occupation terms, 97 percent of
occupations coincide betweetds-88 andkldB-92 at the single-digit level and 88 percent at the
2-digit level, but only 65 percent at the 3-digit level andretg 38 percent at the 4-digit level.

An attempted conversion aflds-88 to the International Standard Classification of Occupa-
tions 1Isc0o-88 suffers frequent ambiguities. In the 2005-06 BIBB surveyey occupations for
all 20,000 surveyed workers are coded both undekide-88 system at the 4-digit levebécu-
pation classesand under thesco-88 system at the four-digit levé}. This allows us to assess
the conversion quality fromldBs-88 4-digit leveloccupation classe® ISCO-88 at any level. The
ISC0O-88 classification recognizes h@ajor groupsat the single-digit level, 28ub-major groups
at the 2-digit level, 118ninor groupsat the 3-digit level, and 390nit groupsat the 4-digit level.
Whereas the officiaklds-92 used by the German statistical office is widely considléoepermit
a fairly precise mapping from thelds 4-digit level to theisco-88 3-digit level, considerable
problems arise for thelds-88 used in the BIBB survey (and at the German Federal Employmen
Agency more generally). Table A.5 reports the ambiguitideere are 2,28@ccupation classest

16They are also coded undeldB-88.
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Table A.5: MPLIED CONCORDANCES FROMKLDB-88 TO ISCO-88IN 2005-06 WAVE

DuplicatekldB-88 ISC0O-88

occupation classes major groups sub-major groups minor groups gumlips
(4-digit level) (4-digit) (3-digit) (2-digit) (1-digit)
Unique 783 818 828 850
Single duplicates 141 119 122 111
2 duplicates 41 32 25 19
3 duplicates 7 5 4 3
4 duplicates 4 3 3

5 duplicates 2 2 1

6 duplicates 2 3

7 duplicates 1 1

8+ duplicates 2

Total 983 983 983 983

Notes Occupation codes according kddB-88 (Klassifizierung der Berufe 1988maintained by the Federal Em-
ployment Agency, Nuremberg. Attempted mappings from up,B82kldB-88 occupation classe&-digit level)
to 1sc0-88 at all levels (single-digimajor groups 2-digit sub-major groups3-digit minor groupsand 4-digitunit
groupy, using occupation records under both systems in the BIBBeyuvave 2005-06 (20,000 individual workers).
Of the 2,287 existingldB-88 occupation classeshe 20,000 sample workers fill 983 uniqoecupation classes

theklds-88 4-digit level, but the 20,000 workers in the 2005-06 wilvenly 983 of theseoccu-
pation classesOf these 983ccupation classeshe implied mapping fronklde-88 toisco-88
major groupsn the 2005-06 wave touches 3@6cupation classemore than once so thatds-88
cannot be uniquely mappedi®co-88 major groups While the ambiguities decrease, they do not
go away even for an attempted mapping$ac0-88 unit groupsat the single-digit level. For an
attempting conversion to this crudesto-88 level, only 85<IdB-88 occupation classesatisfy

a one-to-many mapping, whereas 13dB-88 occupation classesannot be assigned unambigu-
ously.

A.4 Longitudinally consistent Sector definitions

We define a set of longitudinally consistent sectors in BIBB.SEectors are also defined in such
a way as to concord trade and other outside data uniquelyrfiarg/-to-one mapping) to a single
set of longitudinally consistent sector definitions.

BIBB classifies an employer’s sector at different levels ofraggtion over time. Table A.6
presents our longitudinally consistent definition of sextdn the first four waves 1979, 1985-86,
1991-92 and 1998-99, BIBB used a sector classification of its tmosely related to common Ger-
man or European classification systems. With the last wa2€@%-06, the BIBB survey adopted
a sector classification closely resemblngcE 1.1 for the European Communitiegmenclature
gérérale des Activitséconomiques dans les CommurégsuEuro@ennesfRevision 1.1 which is
equivalent to the Germaflassifikation der Wirtschaftszweigez 2003 at the 2-digit level).
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Table A.6: LONGITUDINALLY CONSISTENTSECTORDEFINITIONS

Aggregate Sector

1991-92 1998-99

2005-06

© 0N UAWNE
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. Agriculture and Livestock Production
. Energy Supply, Water, Gas and Electricity

Mining

. Manufacture of Chemicals, Rubber and Plastic Products

. Manufacture of Non-metallic Mineral Products

. Iron and Steel Industries, Manufacture of Basic Metal Products
. Manufacture of Fabricated Metal Products

. Manufacture of Machinery and Equipment

. Manufacture and Repair of Road Transport Equipment

. Manufacture and Repair of Aircraft and Ships

. Manufacture of Computing and Office Equipment

. Manufacture of Electrical Equipment and Apparatus

. Manufacture of Mechanical and Optical Equipment, Watches
. Manufacture of Miscellaneous Proddcts

. Manufacture of Wood Products and Furniture

. Manufacture of Paper and Paper Products

. Printing and Reproduction

. Manufacture of Leather and Leather Products, Shoes
. Manufacture of Textiles and Apparel

. Manufacture of Food, Beverages, Tobacco

entries
avai |l abl e
upon request

aIncluding Manufacture of Miscellaneous Metal Products sMunstruments, Toys, Sports Equipment, Jewellery.
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21. Construction

22. Other Manufacturing, Craft or Trade
24. Mail and Telecommunications Services
25. Transportation and Logistics

26. Banking and Insurance

27. Hotels, Restaurants entries
28. Nursing Homes, Hospitals, Health Professionals avai |l abl e
31. Education upon request

32. Offices of Self-employed Professionals

33. Other Private Services

34. Civil, Economic and Religious Assoc., Political Parties
35. Public Sector

36. Wholesale Trade

38. Retail Trade

39. Not elsewhere classified, not applicable or missing

Notes Sector codes as in BIBB surveys, variables v73 (1979), 98%186), v20 (1991-92), v134 (1998-98513NACE (2005-06).



The BIBB survey recognizes 100 distinct industries in the 18@9e, but only 42 in 1985-
86, 43in 1991-92, 51 in 1998-99 and 65 in 2005-06. Not onlyrtheaber of industries but also
the industry classifications change over time. We define 8§itodinally consistent industries
(including one code for not elsewhere classified industriesapplicable classifications or missing
information), as shown in Table A.6.

In defining our 39 longitudinally consistent industries fioe full 1979-2006 period, as shown
in Table A.6, we made adjustments to the mapping for certaimices sectors so as to accom-
modate the 2005-06 wave, which is more aggregate in fourifegpservices sectors. Contrary
to the BIBB sector classifications for 1979 through 1999,NheE 1.1 classification in 2005-06
does not break olfommercial Agentas separate fromM/holesale Tradedoes not break ourail-
way Transportatioras separate frorfiransportation and Logisticsdoes not break outaundry
and Dry Cleaningas separate fror®ther Private Serviceand does not break ottairdressing
and Cosmetician Services separate froi@ther Private ServicesSince the more detailed BIBB
1979-1999 sectors are services sectors with arguably srad#d components across countries,
we choose to fold them into the more aggrega4ekE 1.1 classification for our 39 longitudinally
consistent industries in Table A.6.

There are other time varying industry classifications, he@sewhich require more elabourate
treatment. Without these elabourate adjustments, ouitlatigally consistent industries would
have to be aggregated into 36 categories, three of whichdAmilnreasonably diverse. To avoid
unreasonably diverse industry groupings, we use occupatiaformation at the 2-digit and 3-
digit kldB-88 level (Subsection A.3) to switch select subgroups okers in specific waves from
three aggregate industries to more finely defined industries

Concretely, in wave 1985-88otels, restaurants, cafeterias, and nursing hoi{@&s are joined
in a single category (nursery homes in 55 are for the elderlsick; nursery schools go in the
education sector). Moreover, both in wave 1985-86 and irvil®91-92 Offices of self-employed
doctors, lawyers, accountants and other professiorfay are joined in a single category. If
these choices of aggregation were carried through to alewava longitudinally consistent way,
a single and highly diverse pseudo-sector “Hotels, Restésirélursing Homes, Hospitals, and
Offices of Self-employed Professionals” would have to benfed. Instead, we use occupational
information in 1985-86 and 1991-92 to select health pradesds withklds-88 2-digit codes 84,
85 and 86 from sectordotels, restaurants, cafeterias, and nursing horfisin wave 1985-86)
and Offices of self-employed doctors, lawyers, accountants émet @rofessional$57 in waves
1985-86 and 1991-92) and map them to our longitudinally isbeist aggregate sector 28yrsing
Homes, Hospitals, Health Professiongals

In wave 2005-06, thelACE sector classification results in reassignments of indafidaco-
nomic activities to different industries than in the priorBB surveys between 1985 and 1999.
Whereas BIBB assigns thdanufacture of wooden furnitur@3 in waves 1985-86, 1991-92 and
1998-99, 40 in wave 1979) to the genekddinufacture of wood productsiACE lumps furniture
of any material to a diverse residual seditanufacture of furniture; manufacturing n.e.evhich
also includes thélanufacture of miscellaneous metal products, music imsémnts, toys, sports
equipment, and jewelleryTo reduce heterogeneity and to make the 2005-06 data maselygl
comparable to earlier waves, we use occupational infoomaiti 2005-06 to select furniture mak-
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ers withklds-88 3-digit code 492pholsterers, mattress makg kldB-88 4-digit codes 5011
or 5013 Carpentersmaking mobile or built-in furniture) from the diverse resa sectorMan-
ufacture of furniture; manufacturing n.e.¢36 in 2005-06) and map them to our longitudinally
consistent aggregate sector Mapnufacture of Wood Products and Furnitir&imilarly, whereas
BIBB assigns th&epair of road transport equipme(it6 in waves 1985-86, 1991-92 and 1998-99,
30 in wave 1979) to th®lanufacture and repair of road transport equipmemACE assigns the re-
pair of road transport equipment to the retail se&ale, maintenance and repair of motor vehicles
and motorcycleswhich also includes theetail sale of automotive fueFor comparability to earlier
waves, we use occupational information in 2005-06 to sefeluicle repair workers witklds-88
3-digit codes 281Nlotor vehicle repairery 282 (Agricultural machinery repairensor 936 {/ehi-
cle cleaners, serviceygrom the retail sectofale, maintenance and repair of motor vehicles and
motorcycles, retail sale of automotive fuU&0 in 2005-06) and map them to our longitudinally
consistent aggregate sector\®gnufacture and Repair of Road Transport Equipment

These reassignments for specific occupations help us aversd industry groupings. A down-
side is, however, that occupations outside the core ociauzadf an industry—administrative staff,
security personnel or cleaners in wooden furniture manufaxg say—will not be reassigned to
the specific industry in the respective years but remain thighmore crudely assigned industry—
manufacturing not elsewhere classified in the wooden fur@iexample.

a7



B Trade Data

B.1 WTF Trade Flows

We obtain trade flow data to and from Germany for the years 19985-86, 1991-92 from the
World Trade Flows 1962-2000 database by Feenstra et al5)20@ for the years 1998-99 and
2005-06 from their recent revision files (2011). When applieawe aggregate the individual
country information from the recent files (for 1998-99 an@2:®6) to the same aggregate country
groups as defined by (Feenstra et al. 2005) in the early y&ar®( 1985-86 and 1991-92). We
transform the US$ data to Euro and deflate them with the Gef@karo the base year 1998.

We map thesiTc Rev. 2 sector information to a common sector definition acatissaves of
the BIBB data. Our consistent sector definition across all satgices is based on an aggregation
of NACE 1.1 for the European Communities, which is equivalent to tleen@anKlassifikation
der Wirtschaftszweigevz 2003 at the 2-digit level (see Section A.4). To create a catar@e
from siTC Rev. 2 to the 39 longitudinally consistent industries, asshim Table A.6, we rely on
existing mappings fromsiTC Rev. 2 toisic Rev. 3.1 and fromsic Rev. 3.1towvz 2003. The WTF
data contain aggregates that partly differ from the ssittc sector definitions using higher-level
aggregates. Whenever WTF aggregates would happen to entetimarone of our longitudinally
consistent industries we use the modesofc 4-digit line items behind the aggregate to create a
unique many-to-one mapping. Our final concordasite?aggsec06-completesi available upon
request.

In the German system of statistical agencies, the Germamnat&ankDeutsche Bundesbank
(BuBa) collects information on services trade as part of igsllenandate to compute the quar-
terly balance of payments. The statistical office at BuBa nesibte for Dienstleistungsverkehr
kindly prepared its historic records for us so that a pogddnige group of individual source and
destination countries as well as services subsectors catebgfied. The services trade statistics
span the years 1979 to 1987, 1988 to 1992, 1993 to 1997, 19280® and 2003 to 2007 un-
der varying statistical conventions that were made timesisbent at Deutsche Bundesbank. Our
services trade data for imports and exports allow us to tisite following eleven countries and
regions: the fifteen EU members in 2003, Other Europe, Chiran{and), India, Japan, Other
Asia, North America, Central/South America, Oceania/Actiea, Middle East/North Africa, and
Subsaharan Africa. Our time consistent data preparatiovigees information at the level of the
following 19 services subsectors: Travel, Transportatierchanting, Insurance services (cif),
Financial services (cif), Patents and licenses, Reseamtlievelopment, Engineering and other
technical services, Computer services, Construction aredrddg work or repairs by German en-
terprises abroad, Construction and assembly work or repgifereign enterprises in Germany,
Overhead expenses, Business services, Advertising arefameéxpenses, Communications ser-
vices, Film industry, Services of self-employed indivithjasovernment services, Miscellaneous
services (n.e.c.). Combining the services flow with infoliorafrom the input-output tables for
imports allows to break services imports into intermediapert uses and final uses, similar to mer-
chandize trade. Given the more aggregate country and r@giomerage, we do not use services
trade data for exercises that require country-level exaden this paper.
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When it comes to merchandize trade, which we observe at tlidodl country level, Ger-
many’s top-ten import-source and export-destination taesmare extremely stable over time and
highly similar between each other. On Germany’s import ,sitlee out of ten of Germany’s
top ten source countries are the same in every single sareplebgtween 1979 and 2006: The
Netherlands, France, Belgium-Luxembourg, the United Stdtaly, the United Kingdom, Aus-
tria, Switzerland and Japan (in their order of importanc2df6). The one new top-ten importer
country for Germany in 2006 is China, replacing Spain from2.9%he top-ten import source
countries account for 65.0 percent of Germany'’s total intgior 1979 and for 60.2 percent in 2006
(the top source country, the Netherlands, alone account8.4opercent of Germany’s imports
in 2006). On Germany’s export side, eight out of ten of Geryigatop ten destinations are the
same in every single sample year between 1979 and 2006: &5 rduecUnited States, the United
Kingdom, Italy, Belgium-Luxembourg, the Netherlands, Aizssand Switzerland (in their order of
importance in 2006). Among the few rotating countries aran@lihe tenth-most important export
destination in 2006), Japan, Poland, Spain (sine 1999) amdién (until 1986). The top-ten ex-
port destinations account for 66.4 percent of Germanya &x¢ports in 1979 and for 61.5 percent
in 2006 (top destination France alone accounts for 9.5 peafeGermany’s exports in 2006).

B.2 Imported Intermediate Inputs

To infer the use of imported intermediate inputs by Germamosewe collect the import matrices
from input-output tables in 1978 (there is no input-out@idl¢ for 1979), 1986, 1992, 1999 and
2006 by the German Statistical Offidestatis We deflate all import values with the German CPI
to the base year 1998.

The import matrices in 1992, 1999 and 200®&lgelle 1.2 Importmatrix zu cif-Preisérom
2010) are reported in Euro and based on the GerKiassifikation der Wirtschaftszweiggz
2003 at the 2-digit level values, which we map to our 39 lamgjitally consistent industries
(Appendix A.4). The import matrices in 1978 and 198@&lgelle 1.3 Einfuhr von Waren und
Dienstleistungen zu Ab-Zoll Preisérom 2009) are based on sector definitions relatedA0E
1.1 and Deutsche Mark values, which we map to our 39 longiallji consistent industries (Ap-
pendix A.4) and Euro. The mapping is incomplete only for amgitudinally consistent sect88
Other Private Servicesvhich for 1978 and 1986 includes a fraction3& Offices of Self-employed
ProfessionalsWe use the fraction of 32 in the sum of 32 and 33 for the yea®2 12999 and 2006
to impute the likely total 082 Offices of Self-employed Professioraaisl reduc&3 Other Private
Servicesaccordingly in the the early years 1978 and 1986.

Figure B.1 shows a mechanical break-down by country groughi®earlier evidence on im-
ports in the right-hand chart of Figure 1, which split Germiaports into intermediate inputs
and final goods. The input-output tables on German impoots fhe German Statistical Office
destatisdo not discern imports by source country, and neither the WAt& dn merchandize trade
nor the BuBa data on services trade distinguish imports bydkdar intermediate inputs or final
consumption. The sample split of imports into those fromhkigcome regions (the fifteen EU
members in 2003, Japan, North America and Oceania/Antajciind those from the remaining
low-income regions therefore applies only to total impartvis to Germany, on which we super-
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Figure B.1:Composition of German Imports, 1979-2006

From High-income Regions From Low-income Regions
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Source WTF 1979-1993 and recent revisions 1994-2006 (Feenstria 20@5, update 2011) for merchandize trade,

Deutsche Bundesbank for services trade 1979-20@&tatisimport matrices, releases 2009 (1978 and 1986) and
2010 (1992, 1999, 2006).

Notes High-income regions are the 15 EU member countries in 2R@8th America, Japan and Oceania. Converted
to Euro, deflated with German CPI (end of year 1998 as base)stale on vertical axes.

impose the observed share of intermediate input importgahitnports across all source countries.
As a comparison between the left-hand side and right-hateldiarts of Figure B.1 documents,

the relative proportion of total imports between high-immand low-income countries remains
stable throughout the sample period.
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Table C.1: @cuUPATION CONCORDANCEISCO-68AND ISCO-88

Occupation ISCO-68 ISCO-88
1. Legislators, senior officials and managers 2 1
2. Professionals, technicians and assoc. professionals 0/1 233, 2
3. Clerical workers 3 4
4, Service workers and sales workers 4,554 5,5,0,
5. Agricultural and fishery workers 6 6
6. Craft workers, production workers, laborers 7/8/9 7, 8,8B,7-9, 8,9

Note Individual and combinedsco occupation codes as in ILO Labour Statistics Database.

C ILO Labour Statistics

We obtain the shares of occupations by country from the LaBtatistics Database by the Inter-
national Labour Organization, Geneva, Table ZGt&l employment by occupatipior 1975-2007
(extracted on 25/02/2009). At present, we retain only thHermation on the total of men and
women. Between 1975 and 2007, some countries report oconpatccording tesco-68 (major
group), others according t¢sco-88 (major group). We map the reported major groups into a
single concordance with six occupation groups of our ownogsichented in Table C.1.

We remove the five countries that report incompatible octtapal categories based on na-
tional classification systems (Brunei Darussalam, GuamaitanMacau China, Niue); these are
minor trade partners of Germany. Some countries report mggeegate occupation groups than
the ISCO major groups, but many aggregates coincide with appmng in Table C.1. There
are some cases, however, where countries report informiatimcompatible ways. In particular,
managers are not separable from professionals in sevg@maitse Barbados (2001), Dominican
Republic (1991-96), Syrian Arab Republic (2001) and Jamdi®ag§-2006). We drop those coun-
tries. Cuba (1995-2007) and the United Kingdom (1991-208@drt skilled agricultural workers
not separate from unskilled labourers (and craft and pric@luevorkers). For the United King-
dom is a large trade partner of Germany, we use informatioaroployment by industry (from
the Labour Statistics Database by the International Lalwganization, Geneva, Table 2Eotal
employment by industyyor 1975-2007; extracted on 25/02/2009) to infer Cuba’s #nredUK’s
employment share of agriculture by year and split the agdesgccupation group into its likely
major-group components. For Cuba, which reports agriclltnorkers and craft and production
workers jointly, the share of agricultural jobs in the aggte occupation group is broken out as
the share of agriculture and fishing vis-a-vis mining, maoturing, and construction in a given
year. For the United Kingdom in contrast, which reports@agtural workers and unskilled labour-
ers jointly, employment by industry is not available for §remars 1991-1995 and 2006-07 so that
we choose instead to assign the joint group to agricultundwoder the assumption that British
labourers are mostly employed in agriculture and that treefopm relatively skilled tasks.

The Labour Statistics Database draws on various membetgosources for occupational
information. If a country reports information from more thane source in a given year, we
retain only information from a single source and disregaveer-ranking sources according to the
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following hierarchy (first being most relevant for precisopational records): 1. labour-related
establishment census; 2. labour-related establishmergysB. labour force survey; 4. population

census; 5. household survey; 6. insurance records; 7.abffistimates. Similarly, some countries

report occupations under boteco-88 andisco-68 in a given year. In those cases, we retain
ISC0O-88 information.

D Supporting Tables

The following supporting tables report the point estimated their standard errors. We present
the point estimates in Figure 2 (Tables D.1 and D.2), Figuf(éables D.3 and D.4), Figure 4
(Tables D.5 and D.6), Figure 5 (Tables D.7 and D.8), Figuréables D.9, D.10, D.11 and D.12),
Figure 8 (Tables D.13 and D.14, as well as Tables D.15 and)DFigure 9 (Tables D.17 and D.18,
as well as Tables D.19 and D.20) and Figure 11 (Tables D.2ugjr D.24).
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Table D.1: ACTIVITY CONTENT OF GERMAN WORK

Log Employment 1979 1986 1992 1999 2006
@) 2 3 “4) ®)

2 Repair/Maintain .86 1.25 1.23 1.24 1.19
(.02) (.05) (.05) (.03) (.05)

3 Entertain/Accommodate .69 .97 1.03 1.37 1.08
(.04) (.08) (.06) (12) (.10)

4 Transport/Store .84 1.14 1.18 1.30 1.25
(.05) (.08) (.05) (.05) (.06)

5 Measure/Inspect 91 1.02 1.04 1.32 1.34
(.05) (.09) (.07) (.05) (.06)

6 Analyze/Research .99 1.21 1.27 1.39 1.46
(.08) (.09) (.08) (11) (.09)

7 Purchase/Sell .90 1.23 1.21 1.32 1.26
(.09) (-11) (-10) (.08) (.08)

8 Program Computer .62 97 1.19 g7 .89
(.04) (.08) (.09) (.04) (.05)

9 Practice Law e .93 91 1.12 1.42
(-10) (-10) (.08) (-10) (11)

10 Consult/Inform 71 1.18 1.17 1.56 1.50
(.08) (:14) (12) (-10) (.09)

11 Train/Educate .85 1.13 1.09 1.29 1.33
(-10) (-12) (-11) (-10) (-10)

12 Nurse/Cure 1.00 1.23 141 1.23 1.11
(-10) (:13) (-15) (-11) (-10)

13 Advertise/Promote .70 .95 .94 1.24 1.30
(.05) (.07) (.07) (.10) (.10)

14 Organize/Plan .88 1.24 1.39 1.45 1.37
(.06) (.10) (12) (.09) (.08)

15 Oversee/Control 77 1.20 1.24 1.16 1.16
(.02) (.04) (.05) (.04) (.04)

Observations 168,466

R? (overall) .05

Employment in omitted activity 2.77 1.75 1.69 2.26 2.04

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 168,466 activity-year-gender-age-sector-occupatimseorations. Controlling for fixed effects of 2 genders, 50
age groups, and 5 survey waves; omitted actititylanufacture, Produce Goods each survey wave. Coefficients
reported as exponential functions of coefficients fromIgiheg employmenoLsregression (standard errors computed
with the Delta method) to measure the ratios of workers in @ivity relative to activityl in each survey wave.
Clustered standard errors in parentheses (two-way cdstdractivity and sector level).
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Table D.2: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION

Log Employment 1979 1986 1992 1999 2006
1) ) 3 “4) ®)

2 Repair/Maintain .80 1.20 1.19 1.19 1.16
(.03) (.06) (.06) (.02) (.04)

3 Entertain/Accommodate .56 .80 .83 1.15 .93
(.06) (12) (.08) (.07) (.07)

4 Transport/Store 73 1.04 1.04 1.22 1.21
(.03) (.05) (.04) (.04) (.05)

5 Measure/Inspect .83 .93 .97 1.31 1.35
(.02) (.04) (.04) (.04) (.06)

6 Analyze/Research .90 1.12 1.20 1.34 1.46
(.04) (.05) (.06) (.08) (.09)

7 Purchase/Sell .79 1.08 1.08 1.23 1.20
(.06) (.07) (.06) (.07) (.06)

8 Program Computer 48 81 1.08 .70 .80
(.03) (.05) (.06) (.03) (.03)

9 Practice Law .53 .73 75 .96 1.37
(.06) (.06) (.05) (.06) (:10)

10 Consult/Inform .53 94 97 1.54 1.51
(.04) (.08) (.08) (.08) (.09)

11 Train/Educate .64 91 91 1.21 1.28
(.06) (.08) (.08) (.07) (.08)

12 Nurse/Cure .66 .90 1.03 1.11 .98
(.07) (12) (13) (.08) (.08)

13 Advertise/Promote .53 71 71 1.10 1.21
(.03) (.05) (.05) (.08) (.08)

14 Organize/Plan g7 1.12 1.30 1.41 1.35
(.02) (.05) (.07) (.07) (.07)

15 Oversee/Control 72 1.17 1.24 1.14 1.14
(.03) (.05) (.07) (.03) (.04)

Observations 168,466

R? (overall) 24

Employment in omitted activity 2.77 1.75 1.69 2.26 2.04

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 168,466 activity-year-gender-age-sector-occupatimseovations. Controlling for fixed effects of 2 genders,
50 age groups, 5 survey waves, 6 occupation areas and 3%ssemtutted activityl Manufacture, Produce Goods
in each survey wave. Coefficients reported as exponentiatiftns of coefficients from single log employmemits
regression (standard errors computed with the Delta mgtioosheasure the ratios of workers in an activity relative
to activity 1 in each survey wave. Clustered standard errors in paresgl{ggo-way clustered at activity and sector
level).
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Table D.3: ERFORMANCEREQUIREMENTS OFGERMAN WORK

Log Employment 1979 1986 1992 1999 2006
) 2 3 4) ®)

A Deadlines/pressure to perform 1.17 1.17 1.20 1.28 1.20
(.01) (.01) (.01) (.01) (.01)

B Improve/adopt new techniques .98 1.00 1.06 1.05 1.15
(.02) (.01) (.01) (.02) (.01)

C New situations/activities 1.23 1.11 1.16 1.12 1.18
(.02) (.01) (.01) (.02) (.009)

D Repeated work steps 1.16 1.13 1.13 1.12 1.13
(.009) (.007) (.006) (.008) (.008)

F Financial loss by small mistake 1.05 .96 .99 .93
(.01) (.008) (.01) (.01)

G Versatility/multiple activities 1.02 .89 .94 1.02
(.01) (.01) (.009) (.008)

H Concentration on activity 1.19 1.13 1.11 1.20
(.02) (.01) (.02) (.01)

I Minimum performance to execute 1.18 1.15 1.22 1.05
(.01) (.01) (.01) (.01)

Observations 180,022

R? (overall) .04

Employment in omitted requirement 3.11 3.23 3.50 3.70 3.01

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 180,022 requirement-year-gender-age-sector-ocaupatiservations. Controlling for fixed effects of 2 gen-
ders, 50 age groups, and 5 survey waves; omitted perfornrtago@ement Work procedures prescribed in detail
each survey wave. Coefficients reported as exponentiatifunscof coefficients from single log employmenit s re-
gression (standard errors computed with the Delta mettooaieasure the ratios of workers performing a requirement
relative to requiremert in each survey wave. Performance requirements F-H missith§92, requirement | missing

in 2006. Clustered standard errors in parentheses (twoelvajered at performance-requirement and sector level).
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Table D.4: ERFORMANCE REQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND OcC-
CUPATION

Log Employment 1979 1986 1992 1999 2006
) 2 3 4) ®)

A Deadlines/pressure to perform 1.21 1.21 1.27 1.37 1.27
(.02) (.02) (.02) (.03) (.02)

B Improve/adopt new techniques .99 1.02 1.09 1.09 1.20
(.02) (.02) (.03) (.04) (.02)

C New situations/activities 1.28 1.14 1.22 1.17 1.24
(.03) (.02) (.03) (.03) (.02)

D Repeated work steps 1.19 1.15 1.17 1.16 1.16
(.02) (.02) (.01) (.02) (.009)

F Financial loss by small mistake 1.08 .97 1.01 .93
(.02) (.02) (.02) (.02)

G Versatility/multiple activities 1.03 .89 .94 1.04
(.01) (.02) (.01) (.02)

H Concentration on activity 1.24 1.16 1.16 1.26
(.02) (.02) (.03) (.02)

I Minimum performance to execute 1.24 1.20 1.29 1.08
(.02) (.02) (.03) (.02)

Observations 180,022

R? (overall) .28

Employment in omitted requirement 3.11 3.23 3.50 3.70 3.01

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 180,022 requirement-year-gender-age-sector-ocaupatiservations. Controlling for fixed effects of 2 gen-
ders, 50 age groups, 5 survey waves, 6 occupation areas aseL®Bs; omitted performance requirementork
procedures prescribed in detdit each survey wave. Coefficients reported as exponentmatiftns of coefficients
from single log employmenbLs regression (standard errors computed with the Delta mtioatieasure the ratios

of workers performing a requirement relative to requiretiein each survey wave. Performance requirements F-
H missing in 1992, requirement | missing in 2006. Clustereahdard errors in parentheses (two-way clustered at
performance-requirement and sector level).
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Table D.5: ACTIVITY CONTENT EMBEDDED IN GERMAN IMPORTS

Log Imputed Import Value 1979 1986 1992 1999 2006
1) 2) 3) 4) ()

2 Repair/Maintain .96 .95 .83 .96 .76
(.03) (.03) (.03) (.03) (.02)

3 Entertain/Accommodate .34 .40 24 .26 .23
(.02) (.02) (.01) (.01) (.007)

4 Transport/Store .81 .80 .65 .80 .64
(.03) (.04) (.02) (.04) (.02)

5 Measure/lnspect .56 57 48 .63 .63
(.02) (.009) (.01) (.009) (.008)

6 Analyze/Research .51 .51 .48 .60 .40
(.01) (.007) (.007) (.003) (.006)

7 Purchase/Sell 49 51 44 .50 41
(.01) (.01) (.02) (.01) (.008)

8 Program Computer .32 .34 .34 45 .67
(.009) (.008) (.01) (.008) (.01)

9 Practice Law .24 .23 .18 37 31
(.008) (.007) (.005) (.006) (.006)

10 Consult/Inform .29 .29 22 .37 42
(.01) (.007) (.006) (.009) (.007)

11 Train/Educate .25 .26 .24 31 .40
(.008) (.006) (.007) (.006) (.006)

12 Nurse/Cure .08 .08 .16 A2 .35
(.003) (.002) (.01) (.007) (.007)

13 Advertise/Promote .32 .32 .25 .25 .30
(.009) (.007) (.005) (.009) (.004)

14 Organize/Plan .53 .53 44 .55 43
(.01) (.007) (.007) (.007) (.006)

15 Oversee/Control 74 .73 .98 1.17 .83
(.02) (.02) (.02) (.01) (.01)

Observations 12,398

R? (overall) .88

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 1970@620orkers ages 16 through 65.

Notes 12,398 activity-year-source country observations. @simg for fixed effects of 5 survey waves and 191
source countries; omitted activity Manufacture, Produce Goods each survey wave. Import value of embedded
activities imputed using 7-year lags of German activitgntgity shares by sector. Coefficients reported as exp@ahenti
functions of coefficients from single log import valoes regression (standard errors computed with the Delta mgthod
to measure the ratios of workers in an activity relative tiivitg 1 in each survey wave. Clustered standard errors in
parentheses (two-way clustered at activity and countrgl)eV significance at teri;* five, *** one percent.
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Table D.6: ERFORMANCEREQUIREMENTSEMBEDDED IN GERMAN IMPORTS

Log Imputed Import Value 1979 1986 1992 1999 2006
1) 2) 3) 4) ©)

A Deadlines/pressure to perform 1.18 1.19 1.03 .87 .85
(.03) (.02) (.03) (.01) (.01)

B Improve/adopt new techniques .98 .99 .90 .86 .85
(.03) (.01) (.03) (.008) (.01)

C New situations/activities 1.12 1.11 1.03 1.01 .97
(.03) (.01) (.03) (.008) (.01)

D Repeated work steps

F Financial loss by small mistake 1.13 1.14 1.00 1.06
(.03) (.01) (1.49e-09) (.01)

G Versatility/multiple activities 1.09 1.09 1.00 1.14
(.03) (.01) (5.89e-09) (.01)

H Concentration on activity 1.04 1.05 1.00 .87
(.03) (.01) (1.10e-09) (.01)

I Minimum performance to execute 1.04 1.05 .94 .88
(.03) (.01) (.03) (.007)

Observations 6,918

R? (overall) .89

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 1979620orkers ages 16 through 65.

Notes 6,918 performance requirement-year-source countryreagens. Controlling for fixed effects of 5 survey
waves and 191 source countries; omitted performance mgeintE Work procedures prescribed in det&il each
survey wave. Import value of embedded performance reqeinsrimputed using 7-year lags of German performance
requirements shares by sector. Coefficients reported amerpal functions of coefficients from single log import
valueoLsregression (standard errors computed with the Delta mgtbhadeasure the ratios of workers performing a
requirement relative to requiremdatin each survey wave. Performance requirements F-H missid§92, require-
ment | missing in 2006, requirement D dropped to avert nudtiinearity. Clustered standard errors in parentheses
(two-way clustered at performance-requirement and cguenwel): * significance at teri;* five, *** one percent.
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Table D.7: ACTIVITY CONTENT EMBEDDED IN GERMAN EXPORTS

Log Imputed Export Value 1979 1986 1992 1999 2006
1) (2) 3) 4) (5)
2 Repair/Maintain .83 1.05 1.20 .78 .70
(.01) (.01) (.02) (.007) (.006)
3 Entertain/Accommodate .20 .18 22 .33 .28
(.002) (.002) (.002) (.003) (.002)
4 Transport/Store 49 .56 71 .62 .55
(.006) (.005) (.008) (.004) (.004)
5 Measure/lnspect .66 .88 .94 .70 .64
(.01) (.009) (.01) (.005) (.005)
6 Analyze/Research .52 .60 .78 49 57
(.007) (.004) (.007) (.003) (.004)
7 Purchase/Sell .38 40 .46 44 A7
(.005) (.004) (.003) (.003) (.003)
8 Program Computer .55 74 .82 1.11 .89
(.009) (.009) (.01) (.01) (.008)
9 Practice Law .19 27 41 .37 42
(.002) (.001) (.003) (.002) (.003)
10 Consult/Inform .29 31 44 A7 .52
(.004) (.003) (.005) (.003) (.004)
11 Train/Educate .23 .29 .34 49 .54
(.002) (.002) (.002) (.003) (.004)
12 Nurse/Cure .06 .07 .08 .32 .25
(.0007) (.0008) (.0009) (.003) (.002)
13 Advertise/Promote 41 43 49 37 .38
(.005) (.003) (.004) (.003) (.002)
14 Organize/Plan .57 .57 .67 .49 .54
(.008) (.004) (.006) (.003) (.004)
15 Oversee/Control 91 1.12 1.37 .87 g7
(.02) (.008) (.01) (.007) (.005)
Observations 12,629
R? (overall) .93

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 1970@620orkers ages 16 through 65.

Notes 12,629 activity-year-destination country observatid@entrolling for fixed effects of 5 survey waves and 192

destination countries; omitted activityManufacture, Produce Goodseach survey wave. Export value of embedded
activities imputed using current German activity intepsihares by sector. Coefficients reported as exponentiat fun

tions of coefficients from single log export val@e s regression (standard errors computed with the Delta mgthod
to measure the ratios of workers in an activity relative tivdg 1 in each survey wave. Clustered standard errors in
parentheses (two-way clustered at activity and countrgl)eV significance at teri;* five, *** one percent.
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Table D.8: ERFORMANCEREQUIREMENTSEMBEDDED IN GERMAN EXPORTS

Log Imputed Export Value 1979 1986 1992 1999 2006
1) 2) 3) 4) ©)

A Deadlines/pressure to perform .95 .89 .95 .97 .99
(.02) (.004) (.006) (.007) (.006)

B Improve/adopt new techniques .85 .88 .95 .97 .99
(.01) (.004) (.006) (.007) (.006)

C New situations/activities 91 .88 .93 .93 .93
(.02) (.005) (.005) (.006) (.006)

D Repeated work steps

F Financial loss by small mistake 1.03 1.08 1.18 1.29
(.02) (.005) (.009) (.009)

G Versatility/multiple activities 1.07 1.17 1.15 1.05
(.02) (.006) (.008) (.008)

H Concentration on activity .88 .85 .94 94
(.02) (.004) (.007) (.007)

I Minimum performance to execute .92 91 .94 1.07
(.02) (.005) (.006) (.008)

Observations 6,882

R? (overall) .93

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 1979620orkers ages 16 through 65.

Notes 6,882 performance requirement-year-destination cguwtiservations. Controlling for fixed effects of 5 sur-
vey waves and 192 destination countries; omitted perfoomaaquiremenE Work procedures prescribed in detail
each survey wave. Export value of embedded performancéreagents imputed using current German performance
requirements shares by sector. Coefficients reported amerfial functions of coefficients from single log export
valueoLsregression (standard errors computed with the Delta mgtbhadeasure the ratios of workers performing a
requirement relative to requiremdatin each survey wave. Performance requirements F-H misgid§92, require-
ment | missing in 2006, requirement D dropped to avert nudtiinearity. Clustered standard errors in parentheses
(two-way clustered at performance-requirement and cguewel): * significance at teri;* five, *** one percent.
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Table D.9: EFECTS OFTRADE ONACTIVITY CONTENT AT GERMAN WORK

Imported Inputs Product Imports Product Exports

1) 2 3)

1 Produce 1.00 91 1.10
(.009) (.05) (.06)

2 Repair/Maintain 1.01 .87 1.14
(.01) (.04) (.05)

3 Entertain/Accommodate 1.02 1.15 .85
(.01) (.10) (.07)

4 Transport/Store 1.02 .90 1.08
(.01) (:03) (.04)

5 Measure/Inspect 1.02 .81 1.20
(.01) (.03) (.04)

6 Analyze/Research 1.04 .80 1.21
(.009) (.05) (.07)

7 Purchase/Sell 1.04 .95 1.00
(.02) (.05) (.05)

8 Program Computer 1.02 .81 1.22
(.004) (.04) (.06)

9 Practice Law 1.03 .73 1.33
(.02) (.06) (12)

10 Consult/Inform 1.02 74 1.32
(.01) (.06) (:11)

11 Train/Educate 1.01 .81 1.19
(.02) (.05) (.07)

12 Nurse/Cure 1.04 .94 1.01
(.02) (.05) (.05)

13 Advertise/Promote 1.02 .88 1.10
(.01) (.06) (.08)

14 Organize/Plan 1.03 .80 1.20
(.01) (.05) (.07)

15 Oversee/Control 1.01 .88 1.13
(.01) (.03) (.04)

Observations 164,851

R? (overall) 12

Source WTF 1979-1993 and recent revisions 1994-2006 for merchzandade, Deutsche Bundesbank for services
trade 1979-2006; BIBB 1979-2006, workers ages 16 through 65

Notes 168,466 activity-year-gender-age-sector-occupatimseovations. Controlling for fixed effects of 2 genders, 50
age groups, and 5 survey waves; omitted actititylanufacture, Produce Goodis each survey wave. Coefficients
reported as exponential functions of coefficients fromIgiheg employmenoLsregression (standard errors computed
with the Delta method) to measure the ratios of workers in @ivity relative to activityl in each survey wave.
Clustered standard errors in parentheses (two-way cadstgractivity and sector level).
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Table D.10: EEFECTS OFTRADE ON ACTIVITY CONTENT AT GERMAN WORK WITHIN SEC-

TOR AND OCCUPATION

Imported Inputs

Product Imports

Product Exports

(1) (2) (3)

1 Produce .99 1.01 .98
(.01) (.13) (.14)

2 Repair/Maintain 1.00 .98 1.00
(.01) (12) (12)

3 Entertain/Accommodate 1.02 1.31 72
(.01) (.13) (.07)

4 Transport/Store 1.02 1.01 .94
(.01) (.11) (.09)

5 Measure/lnspect 1.02 91 1.04
(.01) (.08) (.09)

6 Analyze/Research 1.03 .88 1.06
(.01) (.08) (:07)

7 Purchase/Sell 1.04 1.07 .87
(.02) (.10) (.08)

8 Program Computer 1.01 91 1.05
(.01) (.07) (.07)

9 Practice Law 1.02 .82 1.15
(.01) (.09) (.10)

10 Consult/Inform 1.02 .82 1.15
(.01) (.08) (.09)

11 Train/Educate 1.01 91 1.03
(.01) (.08) (.07)

12 Nurse/Cure 1.03 1.06 .87
(.02) (.09) (.07)

13 Advertise/Promote 1.02 .98 .95
(.02) (.09) (.08)

14 Organize/Plan 1.03 .90 1.05
(.01) (.08) (.07)

15 Oversee/Control 1.01 .99 .98
(.01) (12) (11)

Observations 164,851

R? (overall) 27

Source WTF 1979-1993 and recent revisions 1994-2006 for merchlzantade, Deutsche Bundesbank for services

trade 1979-2006; BIBB 1979-2006, workers ages 16 through 65

Notes 168,466 activity-year-gender-age-sector-occupatioseovations. Controlling for fixed effects of 2 genders,
50 age groups, 5 survey waves, 6 occupation areas and 3%ssemtutted activityl Manufacture, Produce Goods
in each survey wave. Coefficients reported as exponentiatifuns of coefficients from single log employmemits
regression (standard errors computed with the Delta mgtioosheasure the ratios of workers in an activity relative
to activity 1 in each survey wave. Clustered standard errors in parexgl{ggo-way clustered at activity and sector

level).
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Table D.11: EFECTS OFTRADE ON PERFORMANCEREQUIREMENTS AT GERMAN WORK

Imported Inputs Product Imports Product Exports
) (2) 3
A Deadlines/pressure to perform 1.03 .79 1.23
(.007) (.03) (.05)
B Improve/adopt new techniques 1.03 .81 1.20
(.007) (.04) (.05)
C New situations/activities 1.03 .78 1.25
(.007) (.03) (.05)
D Repeated worksteps 1.03 .83 1.16
(.008) (.04) (.05)
E Work procedures prescribed 1.03 .81 1.20
(.008) (.03) (.04)
F Financial loss by small mistake 1.03 .82 1.19
(.01) (.03) (.05)
G Versatility/multiple activities 1.02 .84 1.17
(.008) (.02) (.03)
H Concentration on activity 1.03 .81 1.20
(.008) (.04) (.06)
I Minimum performance to execute 1.03 .80 1.22
(.007) (.03) (.05)
Observations 176,040
R? (overall) .10

Source WTF 1979-1993 and recent revisions 1994-2006 for merclzantdade, Deutsche Bundesbank for services
trade 1979-2006; BIBB 1979-2006, workers ages 16 through 65

Notes 180,022 requirement-year-gender-age-sector-ocaupatiservations. Controlling for fixed effects of 2 gen-
ders, 50 age groups, and 5 survey waves; omitted perforntago@ement Work procedures prescribed in detail
each survey wave. Coefficients reported as exponentiatifumscof coefficients from single log employmenit s re-
gression (standard errors computed with the Delta metloogietasure the ratios of workers performing a requirement
relative to requiremert in each survey wave. Performance requirements F-H missiti§92, requirement | missing

in 2006. Clustered standard errors in parentheses (twoeluatered at performance-requirement and sector level).
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Table D.12: EFECTS OFTRADE ON PERFORMANCE REQUIREMENTS AT GERMAN WORK
WITHIN SECTOR AND OCCUPATION

Imported Inputs Product Imports Product Exports
1) 2 3)
A Deadlines/pressure to perform 1.02 .94 1.06
(.006) (.07) (.07)
B Improve/adopt new techniques 1.02 .96 1.03
(.007) (.08) (.08)
C New situations/activities 1.02 .93 1.07
(.006) (.07) (.07)
D Repeated worksteps 1.02 .99 1.00
(.006) (.08) (.07)
E Work procedures prescribed 1.02 .98 1.02
(.006) (.07) (.07)
F Financial loss by small mistake 1.01 .97 1.03
(.01) (.08) (.08)
G Versatility/multiple activities 1.01 1.00 1.00
(.006) (.08) (.08)
H Concentration on activity 1.02 .95 1.04
(.007) (.08) (.07)
I Minimum performance to execute 1.01 .95 1.05
(.006) (.07) (.07)
Observations 176,040
R? (overall) .29

Source WTF 1979-1993 and recent revisions 1994-2006 for merclzantdade, Deutsche Bundesbank for services
trade 1979-2006; BIBB 1979-2006, workers ages 16 through 65

Notes 180,022 requirement-year-gender-age-sector-ocaupatiservations. Controlling for fixed effects of 2 gen-
ders, 50 age groups, 5 survey waves, 6 occupation areas aseL®Bs; omitted performance requirementork
procedures prescribed in detdih each survey wave. Coefficients reported as exponentmatifins of coefficients
from single log employmenbLs regression (standard errors computed with the Delta mgthBérformance re-
quirements F-H missing in 1992, requirement | missing in&00lustered standard errors in parentheses (two-way
clustered at performance-requirement and sector level).
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Table D.13: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION:

HIGH UNIONIZATION

Log Employment 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

2 Repair/Maintain .76 1.23 1.23 1.12 1.11
(:03) (.08) (.08) (.02) (.04)

3 Entertain/Accommodate 41 57 .62 .95 74
(.06) (.08) (:09) (.07) (:03)

4 Transport/Store .67 97 1.00 1.10 1.13
(.05) (.05) (.07) (:03) (.05)

5 Measure/lnspect 75 .90 .95 1.18 1.26
(:03) (.06) (.06) (.05) (.06)

6 Analyze/Research .80 1.00 1.12 1.11 1.37
(.05) (.05) (.07) (.09) (.09)

7 Purchase/Sell .58 .87 .90 .92 1.02
(.03) (.05) (.06) (.04) (.02)

8 Program Computer 45 .83 1.06 .69 .84
(.04) (.06) (.08) (.03) (.03)

9 Practice Law .61 .82 .81 .83 1.22
(.09) (.08) (.07) (12) (.10)

10 Consult/Inform .54 .97 .99 1.26 1.38
(.05) (:14) (12) (.09) (.09)

11 Train/Educate 51 72 74 1.01 1.19
(.03) (.04) (.02) (.08) (.08)

12 Nurse/Cure .46 .59 .59 .88 .80
(.04) (.07) (.07) (.07) (.04)

13 Advertise/Promote 45 .60 .63 .85 1.02
(:03) (.05) (.06) (.06) (.07)

14 Organize/Plan .68 1.00 1.20 1.16 1.24
(:03) (.06) (:09) (.08) (.07)

15 Oversee/Control .68 1.19 1.34 1.11 1.11
(:03) (.05) (.08) (.02) (.03)

Observations 76,676

R? (overall) .26

Source BIBB 1979-2006, workers ages 16 through 65; GSOEP selessygith unionization.
Notes 76,676 activity-year-gender-age-sector-occupaticsenlations with high unionization. Controlling for fixed
effects of 2 genders, 50 age groups, 5 survey waves, 6 odonpaeas and 35 sectors; omitted activitylanufacture,

Produce Goodsn each survey wave. Coefficients reported as exponentigiifuns of coefficients from single log
employmentoLs regression (standard errors computed with the Delta mgtioocheasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgt{ego-way clustered at

activity and sector level).
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Table D.14: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION:
Low UNIONIZATION

Log Employment 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

2 Repair/Maintain .84 1.15 1.13 1.25 1.23
(.05) (11) (:10) (.05) (.08)

3 Entertain/Accommodate .76 .94 .96 1.32 1.06
(13) (-15) (:10) (12) (:10)

4 Transport/Store .84 1.15 1.09 1.31 1.33
(.06) (11) (-10) (:09) (-10)

5 Measure/lnspect .97 .95 .99 1.45 1.50
(.06) (.07) (.07) (11) (12)

6 Analyze/Research 1.11 1.30 1.35 1.59 1.64
(.08) (.09) (.10) (17) (17)

7 Purchase/Sell 1.14 1.33 1.32 1.49 1.40
(.15) (.13) (12) (12) (.10)

8 Program Computer .56 .81 1.13 .73 .75
(.03) (.05) (.08) (.04) (.05)

9 Practice Law 51 .62 .69 1.05 1.58
(.03) (.04) (.04) (.08) (.18)

10 Consult/Inform .56 .95 .97 1.86 1.72
(.02) (.07) (.08) (.18) (17)

11 Train/Educate .83 1.07 1.09 1.43 1.40
(:14) (13) (:15) (:14) (:14)

12 Nurse/Cure 91 1.05 1.25 1.30 1.10
(13) (13) (17) (17) (:14)

13 Advertise/Promote .68 .82 .80 1.25 1.41
(.04) (:04) (.06) (12) (13)

14 Organize/Plan .94 1.30 1.47 1.67 1.52
(.05) (.08) (11) (-16) (:14)

15 Oversee/Control .76 1.13 1.13 1.19 1.19
(.05) (:09) (:09) (.08) (.07)

Observations 84,480

R? (overall) .28

Source BIBB 1979-2006, workers ages 16 through 65; GSOEP selessygith unionization.

Notes 84,480 activity-year-gender-age-sector-occupatiasenlations with low unionization. Controlling for fixed
effects of 2 genders, 50 age groups, 5 survey waves, 6 odonpaeas and 35 sectors; omitted activitylanufacture,
Produce Goodsn each survey wave. Coefficients reported as exponentiaiifuns of coefficients from single log
employmentoLs regression (standard errors computed with the Delta mgtioocheasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgt{ego-way clustered at
activity and sector level).
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Table D.15: RRFORMANCE REQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND Oc-
CUPATION: HIGH UNIONIZATION

Log Employment 1979 1986 1992 1999 2006
1) ) 3 4) 5)

A Deadlines/pressure to perform 1.19 1.13 1.25 1.31 1.24
(.03) (.02) (.04) (.04) (.03)

B Improve/adopt new techniques 91 .93 1.03 1.01 1.16
(.03) (.02) (.04) (.04) (.03)

C New situations/activities 1.21 1.08 1.20 1.11 1.23
(.04) (.02) (.04) (.04) (.03)

D Repeated work steps 1.15 1.07 1.12 1.11 1.13
(.01) (.01) (.02) (.01) (.02)

F Financial loss by small mistake 1.05 .95 1.01 .96
(.01) (.02) (.03) (.03)

G Versatility/multiple activities 1.02 .88 .94 1.02
(.02) (.03) (.02) (.02)

H Concentration on activity 1.16 1.07 1.10 1.22
(.03) (.02) (.03) (.03)

I Minimum performance to execute 1.21 1.13 1.25 1.05
(.02) (.02) (.04) (.03)

Observations 89,092

R? (overall) .32

Source BIBB 1979-2006, workers ages 16 through 65; GSOEP selersygith unionization.

Notes 89,092 requirement-year-gender-age-sector-occupatiservations with high unionization. Controlling for
fixed effects of 2 genders, 50 age groups, 5 survey waves, ipation areas and 35 sectors; omitted performance
requiremenE& Work procedures prescribed in detail each survey wave. Coefficients reported as exponentiatfu
tions of coefficients from single log employmenit s regression (standard errors computed with the Delta mgtood
measure the ratios of workers performing a requirementivelto requiremenE in each survey wave. Performance
requirements F-H missing in 1992, requirement | missingd@6& Clustered standard errors in parentheses (two-way
clustered at performance-requirement and sector level).
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Table D.16: RRFORMANCE REQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND OcC-
CUPATION: Low UNIONIZATION

Log Employment 1979 1986 1992 1999 2006
1) ) 3 4) 5)

A Deadlines/pressure to perform 1.30 1.35 1.32 1.42 1.33
(.03) (.04) (.04) (.05) (.06)

B Improve/adopt new techniques 1.12 1.11 1.17 1.09 1.26
(.04) (.04) (.05) (.05) (.06)

C New situations/activities 1.42 1.24 1.27 1.18 1.29
(.06) (.06) (.05) (.05) (.06)

D Repeated work steps 1.30 1.26 1.23 1.18 1.20
(.04) (.03) (.02) (.02) (.03)

F Financial loss by small mistake 1.13 .99 .96 .89
(.04) (.03) (.03) (.03)

G Versatility/multiple activities 1.07 .89 91 1.06
(.02) (.02) (.02) (.03)

H Concentration on activity 1.39 1.30 1.19 1.33
(.05) (.05) (.04) (.06)

I Minimum performance to execute 1.33 1.32 1.35 1.07
(.05) (.04) (.05) (.03)

Observations 83,667

R? (overall) .33

Source BIBB 1979-2006, workers ages 16 through 65; GSOEP selersygith unionization.

Notes 83,667 requirement-year-gender-age-sector-occupatiservations with low unionization. Controlling for
fixed effects of 2 genders, 50 age groups, 5 survey waves, ipation areas and 35 sectors; omitted performance
requiremenE& Work procedures prescribed in detail each survey wave. Coefficients reported as exponentiatfu
tions of coefficients from single log employmenit s regression (standard errors computed with the Delta mgtood
measure the ratios of workers performing a requirementivelto requiremenE in each survey wave. Performance
requirements F-H missing in 1992, requirement | missingd@6& Clustered standard errors in parentheses (two-way
clustered at performance-requirement and sector level).
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Table D.17: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION:
HIGH LABOR MARKET TIGHTNESS

1979 1986 1992 1999 2006

(1) (2) (3) (4) 5)

2 Repair/Maintain 75 1.19 1.17 1.09 1.06
(:02) (-12) (:10) (:03) (:03)

3 EntertainfAccommodate .50 .64 .69 .95 .79
(:04) (:05) (:05) (:07) (:05)

4 Transport/Store .68 .99 1.00 1.08 1.06
(:05) (:07) (:08) (:05) (:02)

5 Measure/lnspect 73 a7 .84 1.14 1.16
(.03) (.05) (.06) (.04) (.03)

6 Analyze/Research .80 1.01 1.11 1.04 1.21
(.04) (.08) (.10) (.07) (.05)

7 Purchase/Sell .69 .96 1.00 1.01 1.03
(.06) (.08) (.05) (.07) (.03)

8 Program Computer .53 .81 1.01 .70 .78
(.04) (.06) (.08) (.04) (.03)

9 Practice Law .46 .67 72 74 1.08
(.03) (.06) (.04) (.03) (.04)

10 Consult/Inform .45 .76 .80 1.21 1.24
(:03) (.05) (:04) (:07) (.05)

11 Train/Educate A7 .66 72 .96 1.04
(:03) (:04) (:02) (:04) (:04)

12 Nurse/Cure .52 71 .70 .80 .76
(.05) (:05) (:05) (:04) (:04)

13 Advertise/Promote 52 .67 .68 .86 .95
(:04) (:03) (:02) (:07) (:04)

14 Organize/Plan .69 .93 1.10 1.12 1.11
(:03) (:06) (:09) (:08) (:03)

15 Oversee/Control .66 1.12 1.23 1.05 1.05
(:02) (:08) (:08) (:03) (:03)

Observations 68,941

R? (overall) 24

Source BIBB 1979-2006, workers ages 16 through 65; IAB select gedth labor market tightness.

Notes 68,941 activity-year-gender-age-sector-occupaticsenlations with high unionization. Controlling for fixed
effects of 2 genders, 50 age groups, 5 survey waves, 6 odonpaeas and 34 sectors; omitted activitylanufacture,

Produce Goodsn each survey wave. Coefficients reported as exponentigiifuns of coefficients from single log
employmentoLs regression (standard errors computed with the Delta mgtioocheasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgt{ego-way clustered at

activity and sector level).
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Table D.18: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION:
Low LABOR MARKET TIGHTNESS

1979 1986 1992 1999 2006

1) (2) 3) 4) ©)

2 Repair/Maintain .86 1.24 1.23 1.28 1.26
(:04) (:09) (11) (.04) (.08)

3 Entertain/Accommodate .69 .95 .96 1.30 1.04
(12) (-18) (12) (:10) (11)

4 Transport/Store .81 1.14 1.12 1.37 1.36
(.05) (11) (:09) (.06) (11)

5 Measure/lnspect 1.02 1.11 1.12 1.50 1.54
(.05) (.08) (.08) (.08) (12)

6 Analyze/Research 1.15 1.31 1.36 1.67 1.71
(.11) (.10) (.11) (.15) (17)

7 Purchase/Sell .98 1.31 1.23 1.46 1.36
(.14) (.14) (.13) (.10) (.12)

8 Program Computer 51 .90 1.22 .70 .81
(.03) (.06) (.10) (.04) (.05)

9 Practice Law .65 .82 .80 1.12 1.63
(.10) (.09) (.08) (.10) (.19)

10 Consult/Inform .64 1.15 1.17 1.92 1.77
(.07) (15) (13) (.16) (.18)

11 Train/Educate .82 1.14 1.08 1.43 1.49
(11) (:14) (:14) (13) (:15)

12 Nurse/Cure .79 1.03 1.13 1.38 1.09
(10) (-15) (18) (13) (13)

13 Advertise/Promote .58 .78 75 1.33 1.42
(.04) (.07) (.08) (11) (:14)

14 Organize/Plan .94 1.40 1.58 1.74 1.57
(.05) (-:10) (:14) (13) (:14)

15 Oversee/Control .81 1.23 1.26 1.22 1.22
(.05) (.08) (11) (.06) (.07)

Observations 95,910

R? (overall) 31

Source BIBB 1979-2006, workers ages 16 through 65; IAB select gedth labor market tightness.

Notes 95,910 activity-year-gender-age-sector-occupaticsenlations with high unionization. Controlling for fixed
effects of 2 genders, 50 age groups, 5 survey waves, 6 odonpaeas and 34 sectors; omitted activitylanufacture,

Produce Goodsn each survey wave. Coefficients reported as exponentigiifuns of coefficients from single log
employmentoLs regression (standard errors computed with the Delta mgtioocheasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgt{ego-way clustered at

activity and sector level).
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Table D.19: RRFORMANCEREQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND Oc-
CUPATION: HIGH LABOR MARKET TIGHTNESS

1979 1986 1992 1999 2006

1) ) 3 4) 5)

A Deadlines/pressure to perform 1.22 1.17 1.24 1.32 1.23
(.03) (.03) (.04) (.04) (.03)

B Improve/adopt new techniques .98 97 1.06 1.02 1.15
(.04) (.03) (.05) (.03) (.03)

C New situations/activities 1.24 1.08 1.18 1.11 1.21
(.04) (.03) (.05) (.04) (.03)

D Repeated worksteps 1.18 1.12 1.16 1.14 1.15
(.02) (.03) (.02) (.01) (.01)

F Financial loss by small mistake 1.07 .98 1.02 .97
(.02) (.02) (.03) (.02)

G Versatility/multiple activities 1.03 .93 .98 1.03
(01) (01) (.009) (.01)

H Concentration on activity 1.19 1.08 1.09 1.22
(.04) (.03) (.03) (.02)

I Minimum performance to execute 1.21 1.14 1.24 1.04
(.02) (.02) (.04) (.03)

Observations 80,051

R? (overall) 31

Source BIBB 1979-2006, workers ages 16 through 65; IAB select gyedth labor market tightness.

Notes 80,051 requirement-year-gender-age-sector-occupatiservations with high labor market tightness. Con-
trolling for fixed effects of 2 genders, 50 age groups, 5 spmwaves, 6 occupation areas and 34 sectors; omitted
performance requiremei Work procedures prescribed in detail each survey wave. Coefficients reported as ex-
ponential functions of coefficients from single log empl@mhoLs regression (standard errors computed with the
Delta method) to measure the ratios of workers performingoairement relative to requiremetin each survey
wave. Performance requirements F-H missing in 1992, rement | missing in 2006. Clustered standard errors in
parentheses (two-way clustered at performance-requireamel sector level).
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Table D.20: RRFORMANCEREQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND Oc-
CUPATION:

1979 1986 1992 1999 2006

1) ) 3 4) 5)

A Deadlines/pressure to perform 1.24 1.27 1.34 1.47 1.34
(.03) (.04) (.03) (.06) (.05)

B Improve/adopt new techniques 1.02 1.07 1.14 1.15 1.26
(.04) (.04) (.04) (.07) (.05)

C New situations/activities 1.38 1.21 1.29 1.24 1.30
(.06) (.05) (.04) (.06) (.05)

D Repeated worksteps 1.23 1.19 1.20 1.20 1.20
(.04) (.03) (.02) (.03) (.02)

F Financial loss by small mistake 1.09 .96 1.00 .89
(.03) (.03) (.05) (.04)

G Versatility/multiple activities 1.03 .84 .90 1.05
(.02) (.03) (.03) (.03)

H Concentration on activity 1.33 1.25 1.24 1.33
(.05) (.04) (.05) (.05)

I Minimum performance to execute 1.32 1.28 1.37 1.10
(.04) (.04) (.04) (.04)

Observations 95,989

R? (overall) .38

Source BIBB 1979-2006, workers ages 16 through 65; IAB select g&dth labor market tightness.

Notes 95,989 requirement-year-gender-age-sector-occupatiservations with low unionization. Controlling for
fixed effects of 2 genders, 50 age groups, 5 survey waves, ipation areas and 34 sectors; omitted performance
requiremenE& Work procedures prescribed in detail each survey wave. Coefficients reported as exponentiatfu
tions of coefficients from single log employmenit s regression (standard errors computed with the Delta mgtood
measure the ratios of workers performing a requirementivelto requiremenE in each survey wave. Performance
requirements F-H missing in 1992, requirement | missingd@6& Clustered standard errors in parentheses (two-way
clustered at performance-requirement and sector level).
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Table D.21: ACTIVITY CONTENT EMBEDDED IN GERMAN IMPORTS FROMHIGH RIGIDITY
COUNTRIES

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) (4) ©)

2 Repair/Maintain 1.08 1.20 1.20 1.30 .89
(.07) (.09) (17) (.16) (.05)

3 Entertain/Accommodate 42 .54 .35 .36 .18
(.08) (.08) (.05) (.05) (.02)

4 Transport/Store .98 1.07 .92 1.25 .78
(.09) (12) (12) (.19) (.04)

5 Measure/Inspect 57 57 54 g1 .67
(.02) (.02) (.06) (.07) (.03)

6 Analyze/Research .52 .53 .61 71 41
(.02) (.02) (.07) (.06) (.02)

7 Purchase/Sell .54 .56 .62 .65 42
(.05) (.06) (.08) (.06) (.02)

8 Program Computer .29 27 .35 49 .62
(.02) (.02) (.05) (.04) (.05)

9 Practice Law .27 .28 .20 A4 .34
(.02) (.02) (.03) (.04) (.02)

10 Consult/Inform .32 .32 .29 .49 .45
(.02) (.02) (.04) (.06) (.02)

11 Train/Educate 27 .28 .32 .39 41
(.01) (.02) (.04) (.04) (.02)

12 Nurse/Cure .08 .09 .27 21 41
(.007) (.009) (.05) (.04) (.02)

13 Advertise/Promote 31 27 .25 .22 .30
(.02) (.02) (.02) (.02) (.02)

14 Organize/Plan .53 .53 .55 .67 46
(.02) (.02) (.07) (.06) (.02)

15 Oversee/Control .69 .65 1.28 1.43 .90
(.05) (.04) (.15) (13) (.05)

Observations 2,653

R? (overall) 91

Sources WTF 1979-1993 and recent revisions 1994-2006; BIBB 197@62@vorkers ages 16 through 65; World
Bank Doing Business 2004.

Notes 2,653 activity-year-source country observations withrendgid labor markets than Germany. Controlling for
fixed effects of 5 survey waves and 37 source countries wittemgid labor markets than Germany; omitted activity
1 Manufacture, Produce Goodis each survey wave. Import value of embedded activitiesutexh using 7-year lags
of German activity intensity shares by sector. Coefficieaported as exponential functions of coefficients fromlging
log import valueoL s regression (standard errors computed with the Delta mgtobadeasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgl{ggo-way clustered at
activity and country level)¥ significance at ten;* five, *** one percent.
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Table D.22: ACTIVITY CONTENT EMBEDDED IN GERMAN IMPORTS

FROMLOW RIGIDITY

COUNTRIES

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) (4) ©)

2 Repair/Maintain .94 .92 .75 .89 74
(.04) (.03) (.03) (.04) (.02)

3 Entertain/Accommodate .33 .38 .20 .23 .25
(.02) (.02) (.01) (.01) (.01)

4 Transport/Store g7 75 .56 .69 .61
(.04) (.04) (.02) (.04) (.02)

5 Measure/Inspect .54 .56 46 .61 .63
(.02) (.01) (.02) (.02) (.008)

6 Analyze/Research 49 51 44 .57 40
(.02) (.01) (.01) (.006) (.008)

7 Purchase/Sell A48 .50 .38 46 41
(.02) (.02) (.02) (.01) (.01)

8 Program Computer 31 .36 .35 45 .70
(.01) (.01) (.02) (.01) (.02)

9 Practice Law .22 .23 A7 .33 .32
(.009) (.01) (.008) (.009) (.007)

10 Consult/Inform 27 .28 21 .34 42
(.01) (.009) (.009) (.01) (.007)

11 Train/Educate 24 .25 21 .28 .40
(.009) (.009) (.009) (.008) (.006)

12 Nurse/Cure .08 .08 .13 A1 .34
(.003) (.004) (.01) (.009) (.009)

13 Advertise/Promote 31 .34 .24 .26 31
(.01) (.009) (.006) (.01) (.007)

14 Organize/Plan 51 .52 40 51 43
(.02) (.01) (.01) (.009) (.007)

15 Oversee/Control 71 73 .89 1.10 .81
(.03) (.03) (.02) (.01) (.01)

Observations 6,657

R? (overall) .90

Sources WTF 1979-1993 and recent revisions 1994-2006; BIBB 197@62@vorkers ages 16 through 65; World

Bank Doing Business 2004.

Notes 6,657 activity-year-source country observations wigslegid labor markets than Germany. Controlling for
fixed effects of 5 survey waves and 101 source countries e@f figid labor markets than Germany; omitted activity
1 Manufacture, Produce Goodis each survey wave. Import value of embedded activitiesutiengh using 7-year lags
of German activity intensity shares by sector. Coefficieaported as exponential functions of coefficients fromlging
log import valueoL s regression (standard errors computed with the Delta mgtbadeasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in parergl{ggo-way clustered at

activity and country level)¥ significance at ten;* five, *** one percent.
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Table D.23;: RRFORMANCE REQUIREMENTS EMBEDDED IN GERMAN IMPORTS FROMHIGH
RIGIDITY COUNTRIES

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

A Deadlines/pressure to perform 1.33 1.42 1.14 .88 .83
(.07) (.07) (.07) (.03) (.03)

B Improve/adopt new techniques 1.07 1.13 .95 .87 .85
(.05) (.04) (.04) (.02) (.02)

C New situations/activities 1.19 1.24 1.07 1.05 .98
(.05) (.03) (.05) (.02) (.02)

D Repeated work steps

F Financial loss by small mistake 1.21 1.26 1.00 1.05
(.05) (.04) (3.60e-09) (.02)

G Versatility/multiple activities 1.11 1.12 1.00 1.15
(.04) (.03) (2.39e-09) (.02)

H Concentration on activity 1.15 1.21 1.00 .87
(.06) (.05) (1.76€-09) (.01)

I Minimum performance to execute 1.11 1.16 .97 .88
(.05) (.03) (.04) (.02)

Observations 1,485

R? (overall) .92

Sources WTF 1979-1993 and recent revisions 1994-2006; BIBB 197@620vorkers ages 16 through 65; World
Bank Doing Business 2004.

Notes 1,485 performance requirement-year-source countryre@gens with more rigid labor markets than Germany.
Controlling for fixed effects of 5 survey waves and 37 soummentries with more rigid labor markets than Germany;
omitted performance requiremeBtWork procedures prescribed in detail each survey wave. Import value of em-
bedded performance requirements imputed using 7-yeaofa@erman performance requirements shares by sector.
Coefficients reported as exponential functions of coefiitsidrom single log import valueLs regression (standard
errors computed with the Delta method) to measure the rafiogorkers performing a requirement relative to re-
quirementE in each survey wave. Performance requirements F-H misaid®92, requirement | missing in 2006,
requirement D dropped to avert multi-collinearity. Cluste standard errors in parentheses (two-way clustered at
performance-requirement and country levélkignificance at ter;* five, *** one percent.
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Table D.24: RRFORMANCE REQUIREMENTS EMBEDDED IN GERMAN IMPORTS FROMLOW
RIGIDITY COUNTRIES

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

A Deadlines/pressure to perform 1.18 1.16 .98 .87 .86
(.04) (.02) (.03) (.02) (.01)

B Improve/adopt new techniques .98 .97 .88 .86 .86
(.03) (.02) (.03) (.01) (.01)

C New situations/activities 1.11 1.09 1.00 .98 .96
(.04) (.02) (.03) (.01) (.01)

D Repeated work steps

F Financial loss by small mistake 1.13 1.12 1.00 1.07
(.04) (.02) (4.21e-09) (.02)

G Versatility/multiple activities 1.09 1.08 1.00 1.13
(.04) (.01) (3.41e-09) (.02)

H Concentration on activity 1.04 1.02 1.00 .87
(.04) (.02) (2.40e-09) (.01)

I Minimum performance to execute 1.04 1.03 .93 .87
(.03) (.01) (.02) (01)

Observations 3,705

R? (overall) 91

Sources WTF 1979-1993 and recent revisions 1994-2006; BIBB 197@620vorkers ages 16 through 65; World
Bank Doing Business 2004.

Notes 3,705 performance requirement-year-source countryrgaisens with less rigid labor markets than Germany.
Controlling for fixed effects of 5 survey waves and 101 sowentries with less rigid labor markets than Germany;
omitted performance requiremeBtWork procedures prescribed in detail each survey wave. Import value of em-
bedded performance requirements imputed using 7-yeaofa@erman performance requirements shares by sector.
Coefficients reported as exponential functions of coefiitsiérom single log import valueLs regression (standard
errors computed with the Delta method) to measure the rafiogorkers performing a requirement relative to re-
quirementE in each survey wave. Performance requirements F-H misaid®92, requirement | missing in 2006,
requirement D dropped to avert multi-collinearity. Cluste standard errors in parentheses (two-way clustered at
performance-requirement and country levélkignificance at ter;* five, *** one percent.
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Table D.25: ACTIVITY CONTENT EMBEDDED IN GERMAN IMPORTS FROMCOUNTRIES WITH
HIGH EMPLOYMENT PROTECTION

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) (4) ©)

2 Repair/Maintain .85 .89 .82 .98 .78
(.04) (.04) (.04) (.04) (.02)

3 Entertain/Accommodate .37 .35 22 24 .26
(.03) (.03) (.02) (.02) (.01)

4 Transport/Store .70 71 .59 .79 .65
(.05) (.06) (.03) (.06) (.02)

5 Measure/Inspect .52 54 49 .66 .65
(.01) (.01) (.02) (.02) (.007)

6 Analyze/Research A7 .49 .46 .61 43
(.01) (.01) (.02) (.009) (.008)

7 Purchase/Sell 49 48 42 .50 A4
(.02) (.03) (.03) (.02) (.01)

8 Program Computer .33 .35 .35 49 75
(.02) (.02) (.02) (.01) (.03)

9 Practice Law .20 .20 .16 .37 .34
(.01) (.01) (.008) (.01) (.008)

10 Consult/Inform .25 .26 21 37 44
(.008) (.009) (.009) (.01) (.007)

11 Train/Educate .23 .23 .23 31 42
(.01) (.01) (.01) (.01) (.008)

12 Nurse/Cure .07 .07 .14 A2 .36
(.004) (.004) (.02) (.01) (.01)

13 Advertise/Promote .33 .33 .25 .27 .34
(.01) (.01) (.005) (.01) (.009)

14 Organize/Plan .48 .50 41 .55 46
(.009) (.008) (.01) (.01) (.007)

15 Oversee/Control .68 .70 .93 1.16 .83
(.03) (.03) (.03) (.02) (.01)

Observations 4,200

R? (overall) .95

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 197@620orkers ages 16 through 65; IMF-fRDB
labor-market regulations 1980-2005.

Notes 4,200 activity-year-source country observations withrenggid labor markets than Germany. Controlling for
fixed effects of 5 survey waves and 37 source countries wittemgid labor markets than Germany; omitted activity
1 Manufacture, Produce Goodis each survey wave. Import value of embedded activitiesutiegh using 7-year lags
of German activity intensity shares by sector. Coefficieaported as exponential functions of coefficients fromlging
log import valueoL s regression (standard errors computed with the Delta mgtbadeasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in parergl{gso-way clustered at
activity and country level)¥ significance at teri;* five, *** one percent.
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Table D.26: ACTIVITY CONTENT EMBEDDED IN GERMAN IMPORTS FROMCOUNTRIES WITH
Low EMPLOYMENT PROTECTION

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) (4) ©)

2 Repair/Maintain .92 .93 74 .84 .80
(.07) (.06) (.04) (.09) (.04)

3 Entertain/Accommodate .34 41 .20 .23 .26
(.04) (.04) (.01) (.02) (.02)

4 Transport/Store .76 .78 57 .68 .68
(.07) (.07) (.02) (.08) (.05)

5 Measure/Inspect .55 57 45 .59 .65
(.03) (.03) (.03) (.04) (.02)

6 Analyze/Research 49 51 42 .54 41
(.03) (.02) (.01) (.01) (.02)

7 Purchase/Sell 49 .52 .37 46 41
(.03) (.03) (.02) (.02) (.02)

8 Program Computer .33 .36 .33 42 .63
(.02) (.03) (.03) (.03) (.04)

9 Practice Law .23 .24 17 .33 .32
(.02) (.02) (.01) (.01) (.02)

10 Consult/Inform .29 .30 .20 .33 43
(.02) (.02) (.01) (.02) (.02)

11 Train/Educate 24 .26 21 .28 .40
(.02) (.02) (.01) (.01) (.02)

12 Nurse/Cure .08 .09 .13 A1 .36
(.004) (.008) (.01) (.01) (.02)

13 Advertise/Promote .34 .36 .24 .24 .30
(.02) (.02) (.01) (.03) (.02)

14 Organize/Plan .53 .54 .39 49 44
(.03) (.02) (.01) (.02) (.02)

15 Oversee/Control 74 e .89 1.07 .85
(.05) (.05) (.03) (.03) (.03)

Observations 2,085

R? (overall) 91

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 197@620orkers ages 16 through 65; IMF-fRDB
labor-market regulations 1980-2005.

Notes 2,085 activity-year-source country observations wigslegid labor markets than Germany. Controlling for
fixed effects of 5 survey waves and 101 source countries e@f figid labor markets than Germany; omitted activity
1 Manufacture, Produce Goodis each survey wave. Import value of embedded activitiesutiexgh using 7-year lags
of German activity intensity shares by sector. Coefficieaported as exponential functions of coefficients fromlging
log import valueoL s regression (standard errors computed with the Delta mgtobadeasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgl{ggo-way clustered at
activity and country level)¥ significance at ter;* five, *** one percent.
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Table D.27: RRFORMANCEREQUIREMENTSEMBEDDED IN GERMAN IMPORTS FROMCOUN-
TRIES WITH HIGH EMPLOYMENT PROTECTION

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

A Deadlines/pressure to perform 1.15 1.14 1.02 .90 .88
(.05) (.04) (.05) (.01) (.02)

B Improve/adopt new techniques .94 .94 .90 .88 .89
(.04) (.03) (.04) (.01) (.01)

C New situations/activities 1.09 1.08 1.00 .99 .96
(.04) (.02) (.05) (.01) (.01)

D Repeated worksteps

F Financial loss by small mistake 1.10 1.10 1.00 1.08
(.04) (.03) (1.39-09) (.01)

G Versatility/multiple activities 1.08 1.08 1.00 1.12
(.02) (.02) (1.73e-09) (.008)

H Concentration on activity 1.00 1.00 1.00 .89
(.04) (.03) (5.72e-10) (.01)

I Minimum performance to execute 1.02 1.02 .93 .89
(.03) (.02) (.04) (.007)

Observations 2,325

R? (overall) .96

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 197@62Workers ages 16 through 65; IMF-fRDB
labor-market regulations 1980-2005.

Notes 2,325 performance requirement-year-source countryre@gens with more rigid labor markets than Germany.
Controlling for fixed effects of 5 survey waves and 37 sourmentries with more rigid labor markets than Germany;
omitted performance requiremeBtWork procedures prescribed in detail each survey wave. Import value of em-
bedded performance requirements imputed using 7-yeaofa@erman performance requirements shares by sector.
Coefficients reported as exponential functions of coefiitsiérom single log import valueLs regression (standard
errors computed with the Delta method) to measure the rafiogorkers performing a requirement relative to re-
quirementE in each survey wave. Performance requirements F-H misaid®92, requirement | missing in 2006,
requirement D dropped to avert multi-collinearity. Clustd standard errors in parentheses (two-way clustered at
performance-requirement and country levélkignificance at ter;* five, *** one percent.
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Table D.28: RRFORMANCEREQUIREMENTSEMBEDDED IN GERMAN IMPORTS FROMCOUN-
TRIES WITH LOW EMPLOYMENT PROTECTION

Log Imputed Import Value 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

A Deadlines/pressure to perform 1.14 1.15 .97 .86 .83
(.04) (.05) (.04) (.02) (.03)

B Improve/adopt new techniques .95 .96 .87 .85 .84
(.03) (.03) (.03) (.02) (.02)

C New situations/activities 1.09 1.10 1.00 1.00 .98
(.02) (.02) (.02) (.02) (.02)

D Repeated worksteps

F Financial loss by small mistake 1.10 1.10 1.00 1.05
(.02) (.02) (2.93e-09) (.02)

G Versatility/multiple activities 1.08 1.08 1.00 1.13
(.03) (.03) (1.36-09) (.02)

H Concentration on activity 1.01 1.02 1.00 .87
(.02) (.02) (2.87e-09) (.02)

I Minimum performance to execute 1.02 1.02 .92 .87
(.02) (.02) (.01) (.02)

Observations 1,182

R? (overall) .92

SourcesWTF 1979-1993 and recent revisions 1994-2006; BIBB 197@62Workers ages 16 through 65; IMF-fRDB
labor-market regulations 1980-2005.

Notes 1,182 performance requirement-year-source countryrgasens with less rigid labor markets than Germany.
Controlling for fixed effects of 5 survey waves and 101 sowentries with less rigid labor markets than Germany;
omitted performance requiremeBtWork procedures prescribed in detail each survey wave. Import value of em-
bedded performance requirements imputed using 7-yeaofa@erman performance requirements shares by sector.
Coefficients reported as exponential functions of coefiitsiérom single log import valueLs regression (standard
errors computed with the Delta method) to measure the rafiogorkers performing a requirement relative to re-
quirementE in each survey wave. Performance requirements F-H misaid®92, requirement | missing in 2006,
requirement D dropped to avert multi-collinearity. Cluste standard errors in parentheses (two-way clustered at
performance-requirement and country levélkignificance at ter';* five, *** one percent.
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E Robusthess

E.1 Controlling for computer use, education and migration status

To analyze the robustness of our descriptive task frequemtyputations in Figures 2 and Figure 3
(Table D.2 and D.4 for the respective right-hand panels)faew the literature and add measures
capturing computerization, education and migration stédlour regressions.

we condition on additional information at the individualrker level: computer use, education,
and migration status. For computer use, we consistenthaexirom all BIBB survey waves an
indicator variable that relates to a worker’s use of a compwrorkstation, or CAD equipment
at the workplace. Similarly, we extract from the BIBB survefommation on the worker’s years
of schooling. Finally, we use information on the worker’'sgnaition status from BIBB in 2006
in a single cross section (migration status is not condistemeasured or sampled across years).
For comparability to our main specifications in equationsafid (2), we aggregate the individual
information to the same cells by sector, occupation, suypeayr, gender, age and task, and then
re-estimate the linear regression model augmented witiethontrol variables one at a time.

To probe the robustness of our findings to technical changkle¥ E.1 and E.2 report the
results when we include computer use in the specificatiora é@amparison to Tables D.2 and D.4
shows, coefficient estimates are hardly changed (alteisitd the coefficients by .01 when at
all). We also included a worker's computing skills, instezfdcomputer use at the workplace,
from the BIBB data and again found results not meaningfullgrali. Tables E.3 and E.4 report
results conditional on years of schooling. Again, a congmarito Tables D.2 and D.4 shows no
economically important changes. Finally, inclusion of migpn status does not notably change
results for the year with observed migration status (to tarepetitiveness we make the results
available upon request). A common reason for the absencdedant effects appears to be that
most of the variation in task frequencies is explained by ,y&ge, gender, sector, and occupation
fixed effects, so that the additional robustness measurétteexplanatory power.

E.2 Task content of imports by foreign minimum wage levels

As a further robustness exercise to our investigation aduaimarket characteristics abroad, this
appendix presents evidence on the task content of Germaortsnipy the minimum wage level
in the import source countries, replicating similar eviceon employment protection through ad-
vance notice in Figure 10 in the text. Figure E.1 plots thatie task content estimated with sep-
arate regressions for imports from source countries withremmarker friendly regulations (higher
relative minimum wage than median) vs. less worker frieridigign economies. Non-production
activities are relatively more frequently embedded in implows from countries with low mini-
mum wages, but the overall patterns are otherwise strikinghltered between the two groups of
low- and high-minimum-wage countries.
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Figure E.1:Activity Content and Performance Requirements Embedded in @rman Imports

by Foreign Minimum Wage Levels

Activity Content Embedded in German Imports

from High Minimum Wage Countries
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Source WTF 1979-1993 and recent revisions 1994-2006; BIBB 197962Workers ages 16 through 65; IMF-fRDB
labor-market regulations 1980-2005.

Notes Measures of relative task (activity or performance regmient) frequencies from log import valoe s regres-
sions over task-year-source country cells (2,653 obsengfor activities and 1,485 for performance requirements
over more worker friendly source countries, 6,657 obs@matfor activities and 3,705 for performance requirements
over less worker friendly source countries than Germangir& countries with ratio of minimum wage to mean wage
above or below world median. Import value of embedded tasksited using 7-year lags of German task shares by
sector. Services activities 3, 11 and 12 not reported intgggperformance requirement | missing in 2006, requirement
D dropped to avert multi-collinearity. Coefficientsfrom log import value regressions reportedeas{/3} to reflect
relative import frequencies. Omitted baseline actiditylanufacture, Produce Goodsmitted baseline performance
requirement Work procedures prescribed in detaileach survey wave. Log scale on vertical axis.
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Table E.1: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION,
CONDITIONAL ON COMPUTERUSE

Log Employment 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

2 Repair/Maintain .79 1.20 1.19 1.20 1.16
(:03) (.06) (.06) (:03) (.04)

3 Entertain/Accommodate .56 .80 .83 1.16 .93
(:07) (11) (.08) (.07) (.07)

4 Transport/Store 72 1.05 1.04 1.23 1.20
(:03) (.05) (.05) (.04) (.05)

5 Measure/lnspect .83 .94 .98 1.32 1.34
(.02) (.04) (.04) (.04) (.06)

6 Analyze/Research .90 1.14 1.22 1.35 1.44
(.04) (.05) (.06) (.09) (.09)

7 Purchase/Sell .79 1.10 1.10 1.24 1.18
(.06) (.08) (.07) (.07) (.06)

8 Program Computer A7 .84 1.11 71 .81
(.03) (.05) (.06) (.03) (.03)

9 Practice Law .52 73 74 .96 1.35
(.06) (.06) (.05) (.07) (.10)

10 Consult/Inform .52 .96 .99 1.55 1.48
(.04) (.08) (.08) (.09) (.09)

11 Train/Educate .63 .92 .92 1.22 1.27
(.06) (.08) (.08) (.07) (.08)

12 Nurse/Cure .64 .90 1.00 1.11 .97
(.07) (11) (13) (.08) (.08)

13 Advertise/Promote 52 72 72 1.12 1.19
(:03) (.05) (.05) (.08) (.08)

14 Organize/Plan a7 1.15 1.32 1.43 1.33
(.02) (.06) (.07) (.08) (.07)

15 Oversee/Control 72 1.17 1.25 1.15 1.14
(:03) (.05) (.07) (:04) (.04)

Observations 164,851

R? (overall) .25

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 168,466 activity-year-gender-age-sector-occupatlmseovations. Controlling for computer use (frequency of
workers’ uses of computer, workstation, or CAD equipmenthat workplace), fixed effects of 2 genders, 50 age
groups, 5 survey waves, 6 occupation areas and 35 sectoitteamctivity 1 Manufacture, Produce Goodis each
survey wave. Coefficients reported as exponential funstidicoefficients from single log employmenit s regression
(standard errors computed with the Delta method) to medkaretios of workers in an activity relative to activity

in each survey wave. Clustered standard errors in parezgt{ego-way clustered at activity and sector level).
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Table E.2: ERFORMANCEREQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND OCCU-
PATION, CONDITIONAL ON COMPUTERUSE

Log Employment 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

A Deadlines/pressure to perform 1.22 1.22 1.28 1.38 1.26
(.02) (.02) (.02) (.04) (.02)

B Improve/adopt new techniques .99 1.02 1.09 1.10 1.19
(.02) (.02) (.03) (.04) (.03)

C New situations/activities 1.28 1.15 1.23 1.18 1.24
(.03) (.02) (.03) (.04) (.03)

D Repeated worksteps 1.20 1.15 1.17 1.16 1.15
(.02) (.02) (.01) (.02) (.01)

F Financial loss by small mistake 1.08 .98 1.02 .92
(.02) (.02) (.02) (.02)

G Versatility/multiple activities 1.03 .89 .94 1.03
(.01) (.02) (.01) (.02)

H Concentration on activity 1.24 1.16 1.17 1.26
(.03) (.02) (.03) (.02)

I Minimum performance to execute 1.25 1.20 1.30 1.09
(.02) (.02) (.03) (.03)

Observations 176,040

R? (overall) .29

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 180,022 requirement-year-gender-age-sector-ocaupatbservations. Controlling for computer use (fre-
quency of workers’ uses of computer, workstation, or CADipoent at the workplace), fixed effects of 2 genders, 50
age groups, 5 survey waves, 6 occupation areas and 35 sextotted performance requiremetWork procedures
prescribed in detaiin each survey wave. Coefficients reported as exponentigtifons of coefficients from single
log employmenioLs regression (standard errors computed with the Delta mgtiooeheasure the ratios of workers
performing a requirement relative to requirem&nin each survey wave. Performance requirements F-H misging i
1992, requirement | missing in 2006. Clustered standamr®in parentheses (two-way clustered at performance-
requirement and sector level).
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Table E.3: ACTIVITY CONTENT OF GERMAN WORK WITHIN SECTOR AND OCCUPATION,
CONTROLLING FORYEARS OFSCHOOLING

Log Employment 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

2 Repair/Maintain .80 1.20 1.18 1.19 1.16
(:03) (.06) (.06) (:03) (.04)

3 Entertain/Accommodate .55 .80 .82 1.16 .93
(.06) (11) (.08) (.07) (.07)

4 Transport/Store 73 1.05 1.04 1.23 1.20
(:03) (.05) (.04) (.04) (.05)

5 Measure/lnspect .83 .93 .96 1.32 1.34
(.02) (.04) (.04) (.04) (.06)

6 Analyze/Research 91 1.12 1.20 1.34 1.44
(.04) (.05) (.06) (.08) (.09)

7 Purchase/Sell .80 1.09 1.08 1.23 1.18
(.06) (.08) (.06) (.07) (.06)

8 Program Computer A7 .82 1.08 .70 .80
(.03) (.05) (.06) (.03) (.03)

9 Practice Law .53 72 .73 .95 1.34
(.06) (.06) (.05) (.06) (.10)

10 Consult/Inform .53 .94 .98 1.54 1.48
(.04) (.08) (.08) (.09) (.09)

11 Train/Educate .64 91 91 1.21 1.26
(.07) (.08) (.08) (.07) (.08)

12 Nurse/Cure .65 .89 1.00 1.11 .97
(.07) (11) (13) (.08) (.08)

13 Advertise/Promote 52 71 71 1.11 1.18
(:03) (.05) (.05) (.08) (.08)

14 Organize/Plan .78 1.13 1.30 1.42 1.32
(.02) (.05) (.07) (.08) (.07)

15 Oversee/Control 72 1.17 1.24 1.14 1.13
(:03) (.05) (.07) (:04) (.04)

Observations 164,828

R? (overall) .25

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 168,466 activity-year-gender-age-sector-occupatioseovations. Controlling for years of schooling, fixed
effects of 2 genders, 50 age groups, 5 survey waves, 6 odonaeas and 35 sectors; omitted activitylanufacture,
Produce Goodsn each survey wave. Coefficients reported as exponentigiifuns of coefficients from single log
employmentoLs regression (standard errors computed with the Delta mgtioocheasure the ratios of workers in
an activity relative to activityl in each survey wave. Clustered standard errors in paresgt{ego-way clustered at
activity and sector level).
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Table E.4: ERFORMANCEREQUIREMENTS OFGERMAN WORK WITHIN SECTOR AND OCCU-
PATION, CONTROLLING FORY EARS OF SCHOOLING

Log Employment 1979 1986 1992 1999 2006
1) (2) 3) 4) ©)

A Deadlines/pressure to perform 1.22 1.21 1.27 1.37 1.26
(.02) (.02) (.02) (.04) (.02)

B Improve/adopt new techniques .99 1.01 1.08 1.08 1.19
(.02) (.02) (.03) (.04) (.03)

C New situations/activities 1.29 1.14 1.22 1.17 1.23
(.03) (.02) (.03) (.03) (.02)

D Repeated worksteps 1.20 1.14 1.17 1.16 1.15
(.02) (.02) (.01) (.02) (.009)

F Financial loss by small mistake 1.08 .97 1.01 .92
(.02) (.02) (.03) (.02)

G Versatility/multiple activities 1.03 .89 .93 1.03
(.01) (.02) (.01) (.02)

H Concentration on activity 1.24 1.15 1.16 1.25
(.02) (.02) (.03) (.02)

I Minimum performance to execute 1.25 1.19 1.29 1.08
(.02) (.02) (.03) (.02)

Observations 175,994

R? (overall) .29

Source BIBB 1979-2006, workers ages 16 through 65.

Notes 180,022 requirement-year-gender-age-sector-ocaupatiservations. Controlling for fixed effects of 2 gen-
ders, 50 age groups, 5 survey waves, 6 occupation areas aseL®Bs; omitted performance requirementork
procedures prescribed in detdih each survey wave. Coefficients reported as exponentmatiftns of coefficients
from single log employmenbLs regression (standard errors computed with the Delta mtioatieasure the ratios

of workers performing a requirement relative to requiretiein each survey wave. Performance requirements F-
H missing in 1992, requirement | missing in 2006. Clustereahdard errors in parentheses (two-way clustered at
performance-requirement and sector level).

86



References

Acemoglu, Daron “Technical Change, Inequality, and the Labor Markégurnal of Economic Literatute
March 200240(1), 772.

_and Jorn-Steffen Pischke “Why Do Firms Train? Theory and Evidenc&uarterly Journal of Eco-
nomics February 1998113(1), 79-119.

Aleksynska, Mariya and Martin Schindler, “Labor Market Regulations in Low-, Middle- and High-
Income Countries: A New Panel Databad®fF Working Papey July 2011,154.

Autor, David H., Frank Levy, and Richard J. Murnane , “The Skill Content of Recent Technological
Change: An Empirical ExplorationQuarterly Journal of Economi¢dNovember 2003118 (4), 1279—
1333.

_, Lawrence F. Katz, and Melissa S. Kearney“The Polarization of the U.S. Labor Markefmerican
Economic Review: Papers and Proceedingay 2006,96 (2), 189-194.

Baldwin, Richard E. and Frédeéric Robert-Nicoud, “Offshoring: General Equilibrium Effects on Wages,
Production and TradeRBER Working PapeMarch 200712991.

Becker, Sascha O., Karolina Ekholm, and Marc-Andreas Muendley “Offshoring and the Onshore Com-
position of Tasks and SkillsJournal of International Economi¢#ay 2013,90 (1), 91-106.

Blinder, Alan S., “Offshoring: The Next Industrial Revolution?fForeign Affairs March-April 2006,85
(2), 113-28.

_,"How Many U.S. Jobs Might Be OffshorableXorld EconomicsApril-June 200910 (2), 41-78.

_and Alan B. Krueger, “Alternative Measures of Offshorability: A Survey Approacbgurnal of Labor
EconomicsApril 2013,31(2), S97-128.

Boeri, Tito and Mario Macis, “Do Unemployment Benefits Promote or Hinder Job Reallocatialuifnal
of Development EconomicSeptember 201®3 (1), 109-25.

Botero, Juan C., Simeon Djankov, Rafael La Porta, Florencio Lope de Silanes, and Andrei Shleifer
“The Regulation of Labor,Quarterly Journal of Economi¢®November 2004119 (4), 1339-82.

Cameron, A. Colin, Jonah B. Gelbach, and Douglas L. Miller “Robust Inference with Multi-way Clus-
tering,” Journal of Business and Economic Statistidpril 2011,29 (2), 238-249.

DiNardo, John E. and Jorn-Steffen Pischke “The Returns to Computer Use Revisited: Have Pencils
Changed the Wage Structure TooQyiarterly Journal of Economi¢$ebruary 1997112 (1), 291-303.

Feenstra, Robert C. and Gordon H. Hanson“The Impact of Outsourcing and High-Technology Capital
on Wages: Estimates for the United States, 1979-19904rterly Journal of Economi¢g#ugust 1999,
114(3), 907-40.

_, Robert E. Lipsey, Haiyan Deng, Alyson C. Ma, and Hengyong Mp“World Trade Flows: 1962-
2000,”"NBER Working Papedanuary 20051.1040.

87



Gathmann, Christina and Uta Schonberg, “How General Is Human Capital? A Task-Based Approach,”
Journal of Labor Economi¢ganuary 201®8 (1), 1-49.

Goos, Maarten, Alan Manning, and Anna Salomons“Job Polarization in Europe American Economic
Review May 2009,99 (2), 58-63.

Grossman, Gene M. and Esteban Rossi-HansberdTrading Tasks: A Simple Theory of Offshoring,”
American Economic RevieWecember 20088 (5), 1978-97.

Jensen, J. Bradford and Lori G. Kletzer, “Tradable Services: Understanding the Scope and Impact of
Services Offshoring,” in Lael Brainard and Susan M. Collins, e@$shoring white-collar workVol.
2005 ofBrookings Trade ForumWashington, D.C.: Brookings Institution, 2006, chapter 3, pp. 75-133.

_ and _, “Measuring Tradable Services and the Task Content of Offshor@blyices Jobs,” in
Katharine G. Abraham, James R. Spletzer, and Michael J. Harper,Ledi®r in the New Economy
number 71. In ‘Studies in Income and Wealth.', Chicago and Londorvedsity of Chicago Press, 2010,
chapter 8, pp. 309-35.

Jones, Ronald W. and Henryk Kierzkowski “The Role of Services in Production and International Trade:
A Theoretical Framework,” in Ronald W. Jones and Anne O. Kruegts,, @he political economy of
international trade: Essays in honor of Robert E. Baldw@xford and Cambridge, Mass.: Blackwell,
1990, chapter 3, pp. 31-48.

Kohler, Wilhelm , “Offshoring: Why Do Stories Differ?,” in Gabriele Tondl, ed.he EU and Emerging
Markets number 12. In ‘European Community Studies Association of Austria Public&avies.’, Vi-
enna and New York: Springer, 2009, chapter 2, pp. 17-49.

Lazear, Edward P. and Kathryn L. Shaw, “Personnel Economics: The Economist’'s View of Human
Resources,Journal of Economic Perspectivdsall 2007,21 (4), 91-114.

Leamer, Edward E. and Michael Storper, “The Economic Geography of the Internet Agdgurnal of
International Business Studieéth Quarter 200132 (4), 641-65.

Levy, Frank and Richard J. Murnane, The New Division of LabgiPrinceton: Princeton University Press,
2004.

Markusen, James R, “Modeling the Offshoring of White-Collar Services: From Comparatitvéntage
to the New Theories of Trade and Foreign Direct Investment,” in LaeinBrd and Susan M. Collins,
eds.,Offshoring white-collar workVol. 2005 ofBrookings Trade ForumWashington, D.C.: Brookings
Institution, 2006, chapter 1, pp. 1-34.

Mazzolari, Francesca and Giuseppe RagusdSpillovers from High-Skill Consumption to Low-Skill La-
bor Markets,’Review of Economics and Statistibdéarch 201395 (1), 74-86.

Ottaviano, Gianmarco I. P., Giovanni Peri, and Greg C. Wright, “Immigration, Offshoring, and Ameri-
can Jobs,American Economic Reviewugust 2013103(5), 1925-59.

Spitz-Oener, Alexandrg “Technical Change, Job Tasks, and Rising Educational DemandadingOut-
side the Wage StructureJournal of Labor Economicpril 2006, 24 (2), 235-70.

88



