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EXECUTIVE SUMMARY 

1. This study looks into the dynamics of technological progress, labour markets and trade on the 
one hand, while on the other hand we raise the issue of what policies might be adequate to 
cope with the challenges raised. While the analytical perspective is fairly general, the policy 
options offered mainly refer to the EU countries. 

 
2. The EU-15 lacks (assuming that the EU would want to achieve US employment ratios) 33.6 

million jobs in comparison to the US. There is a gap with respect to jobs for women close to 
20 million, for older workers of 8 million, and in the services sector of 37 million. Taking into 
account the more modest targets of the European Council from the Lisbon summit, the EU-15 
has a job gap of about 23 million. 

 
3. Growing trade can contribute to productivity growth and technological progress, respectively. 

Empirical evidence points to different experiences in this field in the US and Europe; e.g. 
while trade growth in the US contributes to higher productivity growth, this seems not to be 
the case in Germany. That is, while the impact of growing international sales is different from 
that of rising domestic shipments in the case of the US, Germany does not exhibit a clear link 
between trade and productivity growth. 

 
4. If trade contributes to technological progress one has to identify the dominant bias of 

technological progress because this is important for identifying the effects on labour demand. 
 
5. Growing North-South trade is implicitly raising the supply of unskilled labour in OECD 

countries, which raises the issue of wage structure and downward wage flexibility on the one 
hand. On the other hand, the potential problem of a rising number of unskilled unemployed 
also means that training, retraining, and education plus R&D expenditure - GDP ratios are 
particularly important for avoiding sustained unemployment in Europe and North America. 
Among EU countries we find considerable differences in terms of expenditures on education 
and R&D. 

 
6. High R&D - GDP ratios (see the example of Sweden) can help to raise the marginal value-

added product of labour, in particular of skilled labour.  
 
7. The R&D intensity of production has increased and will continue to increase in the long term. 

This implies that the demand for skilled labour will increase in Europe and the US. 
 
8. As regards gender-specific skill differentials we observe considerable differences across EU 

countries. The same also holds for gender-specific wage differentials. 
 
9. At the bottom line there is no doubt that there is a considerable female - male wage gap, as it 

is evident that Australia, the Scandinavian countries, France and the Netherlands have a rather 
narrow gap of about 20%, while Germany, Switzerland, the UK and some other OECD 
countries have a gap of about 30%. The fact that the UK with its high share of services in 
overall value-added has as high a gender-related pay differential as Germany with its high 
share of manufacturing industry in value-added suggests that structural change towards a 
service society will not automatically contribute to a narrowing wage differential. Japan has a 
huge gender-related wage gap. 
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10. One may argue that each national trade union will be aware in Euroland that it is less 
responsible for inflation than before, and this will make trade unions more aggressive. This 
argument is only partly convincing since firms facing tougher price competition could 
generally become more resistant against excessive wage claims. At the same time one may 
anticipate that German trade unions, sometimes cooperating with trade unions from Belgium 
and the Netherlands, will play a key role in wage bargaining in Euroland, and for the medium 
term there is no reason to assume that they will change previous bargaining patterns much, 
since the ECB monetary regime closely resembles that of the Deutsche Bundesbank. 

 
11. EU Eastern enlargement is likely to cause downward wage pressure for unskilled labour in the 

EU-15, namely both by higher imports from Eastern Europe and the EU accession countries, 
and by immigration from Eastern Europe. 

 
12. We propose that the EU adopt an initiative for raising expenditures on R&D, education and 

retraining. Structural funds should more strongly support these policy fields in the future. 
 
13. Governments should design special education and retraining programmes for women, as equal 

opportunity programmes are rarely offered on a part-time basis or as distance-learning 
programmes, which is crucial for women raising small children. 

 
14. High unemployment rates in EU core countries (Germany, France and Italy) imply that these 

countries face diminished growth perspectives compared to the US since those who are 
unemployed (in particular long-term unemployed) face a decline of their human capital on the 
one hand, on the other hand they are not upgrading their human capital through training on the 
job and more formal training schemes in firms. 

 
15. FDI inflows stimulate trade and contribute directly (via rising investment-output ratio and 

technology transfer) and indirectly (via technology spillover effects) to a higher real GDP and 
a higher national income. This in turn will raise the demand for skilled and unskilled labour. 
FDI inflows represent long-term capital inflows which are typically less volatile than short-
term portfolio inflows. 

 
16. Part of the US lead in growth and labour productivity is obviously related to high growth of 

labour productivity in high technology sectors. This points to EU problems not only in the 
field of creating jobs for unskilled workers, but also in inefficient or insufficient R&D 
promotion. 

 
17. The fact that Euroland is still suffering from high unemployment rates among unskilled 

workers suggests that special initiatives are necessary in this field. 
 
18. Given the enormous growth momentum of the information and communication technology 

sector one can anticipate considerable job opportunities in the medium term. Women are 
rather likely to benefit from this development. 

 
19. The general perception of this study is that both trade and technological progress have 

undermined the position of unskilled labour in OECD countries. The long-term perspective of 
unskilled labour will remain rather unfavourable in OECD countries, and this means that there 
are broad challenges for active labour market policies, education policy and other policy 
fields. 

 
20. With capital becoming increasingly footloose in OECD countries there is an intensified quest 

for mobile capital. This intensifies tax competition and has brought corporate tax rates down 
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in the 1990s. For government therefore the pressure increases to cut expenditure where 
expenditure on infrastructure, R&D and education are often the easiest to reduce from a 
politician’s point of view. However, while political resistance against such expenditure cuts 
might be modest in the short term, the long term problem is that such expenditure cuts 
undermine long term growth potential and thus also reduce the growth of jobs. With 
considerable reductions of the corporate tax rate it will be very difficult to reduce taxes on 
labour which, however, could be an important element of stimulating the demand for labour. 

 
21. The Maastricht criteria require that no member country of the euro zone should have a public 

deficit - GDP ratio of more than 3%, except for periods of severe recession, and the Stability 
and Growth Pact additionally requires that there should be a zero budget deficit in the long 
term. The German Ministry of Finance has obviously interpreted these requirements as an 
impulse for cutting public expenditures in real terms where expenditures on education and 
R&D were particularly hard hit in the late 1990s and in 2001. It seems that the German 
Ministry of Finance is seeking to achieve budget consolidation and a reduction of the debt -
GDP ratio, which reached 61% in 2000 and was therefore slightly above the Maastricht 
requirement of a maximum of 60%, by cutting government expenditure in various fields, 
including R&D, education and infrastructure. The reunited Germany had, together with 
Belgium, the lowest public investment - GDP ratio in the euro zone in the late 1990s. If 
Germany’s policy stance continues to neglect the supply side and economic growth, then the 
German economy is obviously bound to face slow growth, failure to reduce unemployment 
and problems in cutting the female - male wage ratio (Welfens, 2001d). 

 
22. France is still facing problems with a high share of public employment, and similar problems 

can be observed in Italy and Spain. Italy also has the problem that public sector pay in the 
rather poor southern part of Italy is almost the same as in the affluent northern part. Relatively 
high public sector pay in regions in which regional GDP is only about 2/3 of the national 
average is bound to artificially raise the private sector’s wage bill and thereby to reduce 
employment. This policy should be corrected. Similar reasoning holds for Spain. The Spanish 
economy is benefiting from endogenous growth but also from high EU transfers from 
Community structural funds. However, high long-term investment in human capital in both 
Spain and Portugal has contributed to higher employment. 

 
23. Given the fact that the EU is well behind the US in the field of information and 

communication technologies (ICT) which are so crucial for economic growth, and given the 
many problems in labour markets of large core countries of the euro zone, it is fairly clear that 
the EU should adopt measures in three fields, to: 

• help in maintaining a global multilateral trading and FDI system, 

• encourage national policymakers in the EU to use EU-sponsored benchmarking studies in 
crucial policy fields, including labour markets, innovation dynamics and Internet 
development, 

• adjust budgetary priorities in a way which reflects the increased need for investment in 
human capital and R&D capital in the EU. 

 
24. As legal and illegal immigration are bound to increase in the context of EU Eastern 

enlargement, both the EU and national governments should stress the role of integration 
policy. It must be the natural role of the Community to take a clear stance against any 
discrimination and to promote integration of immigrants. This will certainly have a positive 
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effect on employment rates. It is well known that immigrants who are not well integrated 
typically have enormous problems in finding a job in the official economy. 

 
25. A rapid expansion of digital services is likely to benefit the overall labour market since there 

are considerable opportunities to create new jobs in a situation of rising labour demand with 
cheaper services and lower barriers to enter markets for digital services. This might benefit 
women in particular, who are over-represented in the services sector. A corollary could be that 
the share of long-term male unemployment is likely to rise in the long term after the next 
cyclical downswing. 
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SYNTHÈSE  

1. Cette étude examine d'une part la dynamique des progrès technologiques, des marchés du 
travail et du commerce, et d'autre part soulève la question de savoir quelles politiques seraient 
adaptées pour faire face aux défis qui se posent. Alors que la perspective analytique se place 
plutôt d'un point de vue général, les options proposées concernant la politique à suivre font 
principalement référence aux États membres de l'UE.  

 
2. En admettant que l'Europe veuille atteindre les proportions d'emplois des États-Unis, il 

manque à l'Europe des Quinze 33,6 millions d'emplois. Il existe un déficit de prés de 20 
millions d'emplois en ce qui concerne le travail des femmes, de 8 millions pour les travailleurs 
plus âgés et de 37 millions pour le secteur des services. Si l'on prend en compte l'objectif, plus 
modeste, du Conseil européen du sommet de Lisbonne, l'Europe des Quinze accuse un déficit 
d'environ 23 millions d'emplois.  

 
3. L'expansion des échanges peut contribuer à une croissance de la productivité et au progrès 

technologique. Les preuves empiriques font référence à différentes expériences dans ce 
domaine aux USA et en Europe. Par exemple, alors que la croissance des échanges aux USA 
contribue à une croissance plus grande de la productivité, cela ne semble pas être le cas en 
Allemagne. C'est pourquoi, alors que l'impact de la hausse des ventes internationales est 
différent de celui de la hausse des expéditions en trafic intérieur dans le cas des USA, en 
Allemagne, il n'existe pas de lien évident entre les échanges et le gain de la productivité.  

 
4. Si le commerce contribue au progrès technologique, il faut déterminer l'influence dominante 

de ce dernier car il est un élément important de l'identification des effets sur le besoin en 
main-d'œuvre. 

 
5. Des échanges grandissant entre le Nord et le Sud augmentent implicitement l'offre de travail 

non-qualifié dans les pays de l'OCDE, ce qui, d'une part, pose la question de la structure des 
salaires et de la flexibilité de ces derniers vers le bas. D'autre part, le problème potentiel d'un 
nombre croissant de chômeurs non-qualifiés signifie également que les dépenses de formation, 
de reclassement et d'éducation, ainsi que de R&D par rapport au PIB sont particulièrement 
importantes afin d'éviter un chômage durable en Europe et en Amérique du Nord. Parmi les 
pays de l'UE, on constate des différences considérables en termes de dépenses d'éducation et 
de R&D. 

 
6. Des rapports R&D – PIB élevés (voir l'exemple de la Suède) peuvent également contribuer à 

augmenter la valeur ajoutée marginale du produit du travail, et en particulier du travail 
qualifié.   

 
7. L'intensité de production de R&D a augmenté et continuera d'augmenter à long terme. Cela 

implique une augmentation de la demande de main-d'œuvre qualifiée en Europe et aux USA.  
 
8. En ce qui concerne les différences de qualification particulières au genre, on observe qu'elles 

sont considérables dans les pays de l'Union. Ceci est aussi valable pour les écarts de salaire 
entre les genres.  

 
9. En ligne de fond, il ne fait aucun doute qu'il existe un écart salarial considérable entre les 

femmes et les hommes: de la même manière que cela est évident en Australie ou en 
Scandinavie, la France et les Pays-Bas ont un écart plutôt étroit d'environ 20%, alors qu'il est 
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d'environ 30% en Allemagne, en Suisse, au Royaume-Uni et dans quelques autres pays de 
l'OCDE. Le fait qu'au Royaume-Uni, malgré la part importante du secteur des services 
relativement à la valeur ajoutée globale, la différence de salaire entre les genres soit aussi 
importante qu'en Allemagne, où l'industrie manufacturière est un élément important de la 
valeur ajoutée, semble indiquer que le changement structurel vers une société de services ne 
contribuera pas automatiquement à la diminution de la différence de salaires. Au Japon, la 
différence de salaire entre les femmes et les hommes est énorme.  

 
10. On pourrait faire valoir que chaque syndicat national de la zone Euro sera conscient d'être 

moins responsable de l'inflation qu'auparavant, ce qui rendra ces derniers plus agressifs. Cet 
argument n'est que partiellement convaincant puisque les entreprises faisant face à une 
concurrence tarifaire plus dure pourraient, de façon générale, devenir plus résistantes face à 
des exigences excessives en matière de salaires. Dans le même temps, on peut prévoir que les 
syndicats allemands, qui coopèrent parfois avec les syndicats belges et hollandais, joueront un 
rôle clef dans les négociations salariales dans la zone Euro, et à moyen terme, il n'y a aucune 
raison de croire qu'ils pourraient modifier leurs structures de négociations antérieures puisque 
le régime monétaire de la BCE ressemble fortement à celui de la Bundesbank allemande. 

 
11. L'élargissement de l'Union à l'Est occasionnera probablement une pression à la baisse des 

salaires de la main-d'œuvre non-qualifiée au sein de l'Europe des 15, due à une hausse des 
importations en provenance de l'Europe de l'Est et des pays candidats à l'adhésion, mais aussi 
à l'immigration en provenance d'Europe de l'Est.  

 
12. Nous proposons que l'UE adopte une initiative afin d'augmenter les dépenses de R&D, 

d'éducation et de reclassement. Des fonds structurels devraient soutenir plus fortement, à 
l'avenir, les politiques dans ces domaines. 

 
13. Les gouvernements devraient concevoir des programmes spéciaux d'instruction et de 

reclassement pour les femmes, étant donné que les programmes pour l'égalité des chances sont 
rarement proposés sur la base de programmes à mi-temps ou d'enseignement à distance, ce qui 
est crucial pour les femmes élevant de jeunes enfants. 

 
14. Le fort taux de chômage dans les pays qui sont au cœur de l'UE (Allemagne, France et Italie) 

implique, pour ces pays, des perspectives de croissance moindres en comparaison des USA 
puisque les chômeurs (en particulier les chômeurs de longue durée) doivent faire face à un 
déclin de leur capital humain d'une part, et que d'autre part ils ne revalorisent pas leur capital 
humain au moyen de formations ciblées sur leur travail ni par des programmes de formation 
plus conventionnels au sein des entreprises. 

 
15. Les influx d'investissement direct étranger stimulent le commerce et contribuent directement 

(en augmentant le rapport investissement-production et les transferts technologiques) et 
indirectement (via les effets de retombées technologiques) à un PIB réel et à un revenu 
national plus élevés. En conséquence, la demande de main-d'œuvre qualifiée et non-qualifiée 
augmentera. Les influx d'investissement direct étranger représentent des entrées de capitaux 
sur le long terme qui sont d'ordinaire moins volatiles que les  entrées de portefeuilles à court 
terme. 

 
16. Une partie de l'avance des États-Unis en matière de croissance et de productivité du travail est 

à l'évidence liée à la forte croissance de la productivité de la main-d'œuvre dans les secteurs 
de la haute technologie. Cela met en évidence les problèmes de l'UE non seulement dans le 
domaine de la création d'emplois pour les travailleurs non-qualifiés, mais aussi en ce qui 
concerne la promotion, inefficace ou insuffisante, de la  R&D. 
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17. Le fait que la zone Euro souffre toujours de forts taux de chômage parmi les travailleurs non-

qualifiés laisse supposer que des initiatives spécifiques sont nécessaires dans ce domaine. 
 
18. Étant donné l'énorme dynamique de croissance du secteur des technologies de l'information et 

de la communication, on peut prévoir un nombre considérable de perspectives d'emploi à 
moyen terme. Ce sont surtout les femmes qui devraient profiter de cette évolution. 

 
19. La conclusion générale de cette étude est que les échanges, ainsi que les progrès 

technologiques, ont ébranlé la position de la main-d'œuvre non-qualifiée dans les pays de 
l'OCDE. La perspective, sur le long terme, pour la main-d'œuvre non-qualifiée restera plutôt 
défavorable dans les pays de l'OCDE, ce qui signifie que de grands défis se posent notamment 
aux politiques actives sur le marché du travail et en matière d'éducation. 

 
20. Les capitaux devenant de plus en plus mobiles dans les pays de l'OCDE, la quête de capitaux 

mouvants s'intensifie, de même, en conséquence, que la concurrence fiscale, ce qui a amené à 
une réduction de l'impôt sur les sociétés dans les années 1990. Par conséquent, la pression se 
fait plus forte sur les gouvernements pour qu'ils réduisent les dépenses publiques quand il est 
souvent plus facile, politiquement, de réduire les dépenses d'infrastructures, de R&D et 
d'éducation. Cependant, alors que la résistance politique à telles économies budgétaires 
pourrait s'avérer modeste à court terme, le problème, à long terme, est que ces réductions de 
dépenses sapent le potentiel de croissance et réduisent donc l'augmentation des emplois. Avec 
des réductions considérables du taux de l'impôt sur les sociétés, il sera très difficile de réduire 
les  impôts sur l'emploi qui, cependant, pourrait être un facteur important de stimulation de la 
demande de main-d'œuvre. 

 
21. Les critères de Maastricht exigent qu'aucun pays de la zone euro ne doit avoir un déficit 

public de plus de 3% par rapport à son PIB, sauf période de sévère récession, et le Pacte de 
stabilité et de croissance requiert, en outre, qu'il n'y ait aucun déficit budgétaire à long terme. 
Le ministre allemand des finances a de toute évidence interprété ces exigences comme une 
impulsion destinée à réduire les dépenses publiques en termes réels. Les dépenses d'éducation 
et de R&D avaient été particulièrement touchées à la fin des années 1990 et en 2001. Il semble 
que le ministre allemand des finances cherche à atteindre une consolidation du budget et une 
réduction de la dette par rapport au PIB, qui atteignait 61% en 2000 et était donc légèrement 
au-dessus du critère de Maastricht (maximum 60%), en réduisant les dépenses du 
gouvernement dans divers domaines, y compris la R&D, l'éducation et les infrastructures. 
L'Allemagne réunifiée, ainsi que la Belgique, avaient le plus bas rapport investissement public 
- PIB de la zone euro de la fin des années 1990. Si la position politique de l'Allemagne 
continue de négliger la partie offre de l'économie ainsi que la croissance, alors l'économie 
allemande est de toute évidence sûre de faire face à une croissance ralentie, à l'échec en 
matière de réduction du chômage et à des problèmes en matière de diminution de l'écart 
salarial entre les hommes et les femmes  (Welfens, 2001d). 

 
22. La France rencontre toujours des problèmes dus notamment à une large part d'emplois dans la 

fonction publique. Des problèmes similaires peuvent être observés en Italie et en Espagne. 
L'Italie connaît un autre problème, dû au fait que les salaires du secteur public dans la partie, 
plutôt pauvre, du Sud du pays sont à peu près les mêmes que dans la partie, plus opulente, du 
Nord. Des salaires relativement élevés dans des régions où le PIB régional n'équivaut qu'à 
environ 2/3 de la moyenne nationale relèvent inéluctablement et  artificiellement les salaires 
du secteur privé, réduisant par la même les perspectives d'emploi. Cette politique doit être 
modifiée. Le même raisonnement est valable pour l'Espagne. L'économie espagnole bénéficie 
d'une croissance endogène mais cette dernière est aussi le résultat d'importants transferts de 
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l'UE en provenance des fonds structurels de la Communauté. Cependant, un important 
investissement sur le capital humain à long terme, à la fois en Espagne et au Portugal, a 
contribué à relancer l'emploi.  

 
23. L'UE arrivant loin derrière les EU dans le domaine des technologies de l'information et de la 

communication (ITC), vitaux pour la croissance économique, et étant donné les nombreux 
problèmes de marché du travail des grands pays qui sont au cœur de la zone euro, il est 
évident que l'UE devrait adopter des mesures, dans trois domaines, visant à: 

• aider à maintenir un système de commerce multilatéral global et d'investissement étranger 
direct, 

• encourager les responsables politiques nationaux au sein de l'UE à utiliser les études de 
référence parrainées par l'UE dans des domaines politiques cruciaux, y compris les 
marchés du travail, la dynamique de l'innovation et le développement d'Internet, 

• ajuster les priorités budgétaires de façon à refléter le besoin d'investissement accru en 
capital humain et en capital de R&D au sein de l'UE. 

 
24. L'immigration légale et illégale étant sûre d'augmenter avec l'élargissement à l'Est, l'UE et les 

gouvernements nationaux doivent mettre l'accent sur le rôle de la politique d'intégration. Le 
rôle naturel de la Communauté doit être d'opter pour une politique claire contre toute 
discrimination et de promouvoir l'intégration des immigrants. Cela aura certainement des 
effets positifs sur le niveau de l'emploi. Il est de notoriété publique que des immigrants mal 
intégrés ont d'énormes difficultés à trouver du travail au sein de l'économie officielle.  

 
25. Une expansion rapide des technologies numériques sera sûrement bénéfique au marché du 

travail dans son ensemble. Il existe des opportunités considérables de création d'emplois dans 
une situation où la demande de main-d'œuvre est en hausse parallèlement à des services bon 
marché et des barrières moins élevées au marché des technologies numériques. Cela pourrait 
être bénéfique, en particulier, aux femmes, sur-représentées dans le secteur des services. Une 
conséquence directe pourrait être que la part du chômage de longue durée des hommes 
pourrait augmenter à long terme après le prochain fléchissement cyclique de l'activité. 
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ZUSAMMENFASSUNG 

 
1. Thema dieser Untersuchung ist die dynamische Entwicklung im Bereich des technologischen 

Fortschritts, der Arbeitsmärkte und des Handels einerseits. Andererseits wird danach gefragt, 
welche Strategien geeignet wären, um diese Herausforderungen anzugehen. Während die 
analytische Perspektive ziemlich allgemein ausfällt, beziehen sich die strategischen Optionen 
vor allem auf die EU-Staaten. 

 
2. Der EU der 15 fehlen im Vergleich mit den USA (vorausgesetzt, die EU möchte die 

Erwerbsquote der USA erreichen) 33,6 Millionen Stellen. Es fehlen nahezu 20 Millionen 
Arbeitsplätze für Frauen, 8 Millionen für ältere Arbeitnehmer und 37 Millionen im 
Dienstleistungssektor. Geht man von den bescheideneren Zielen des Europäischen Rates von 
Lissabon aus, dann fehlen in der EU der 15 rund 23 Millionen Stellen. 

 
3. Mehr Handel kann zu Produktivitätswachstum bzw. technologischem Fortschritt beitragen. 

Empirische Belege verweisen auf unterschiedliche Erfahrungen in den USA bzw. Europa auf 
diesem Gebiet; während z.B. eine Ausweitung des Handels in den USA zu höherem 
Produktivitätswachstum beiträgt, scheint dies in Deutschland nicht der Fall zu sein. In den 
USA unterscheiden sich demnach die Auswirkungen gestiegener Absatzzahlen im 
internationalen Handel von denen steigender Inlandsaufträge, während für Deutschland kein 
klarer Zusammenhang zwischen Handel und Produktivitätswachstum nachzuweisen ist. 

 
4. Falls Handel zu technologischem Fortschritt beiträgt, muss man dem maßgeblichen Einfluss 

des technologischen Fortschritts nachspüren, weil dies wichtig ist, wenn die Folgen für die 
Nachfrage nach Arbeitskräften ermittelt werden sollen.  

 
5. Der zunehmende Nord-Süd-Handel steigert indirekt das Angebot an unqualifizierten 

Arbeitskräften in den OECD-Ländern; einerseits wirft dies die Frage der Lohnstruktur und der 
Lohnflexibilität nach unten auf. Andererseits bedeutet das potentielle Problem einer 
wachsenden Anzahl von unqualifizierten Arbeitslosen auch, dass der Anteil der Ausgaben für 
Ausbildung, Umschulung und Bildung sowie für Forschung und Entwicklung am BIP 
besondere Bedeutung bei der Bekämpfung der Langzeitarbeitslosigkeit in Europa und 
Nordamerika hat. Zwischen den EU-Mitgliedstaaten gibt es erhebliche Unterschiede bei den 
Ausgaben für Bildung und F&E. 

 
6. Hohe Anteile der Ausgaben für F&E am BIP (siehe Schweden) können dazu beitragen, den 

marginalen zusätzlichen Wert des Produkts der Arbeit, insbesondere qualifizierter 
Arbeitskräfte, anzuheben.  

 
7. Die Produktion hat an F&E-Intensität zugenommen und wird langfristig weiter zunehmen. 

Dies bedeutet, dass die Nachfrage nach qualifizierten Kräften in Europa wie in den USA 
steigen wird. 

 
8. Was geschlechtsspezifische Unterschiede in der Qualifikation angeht, so sind erhebliche 

Abweichungen der EU-Mitgliedstaaten untereinander festzustellen. Dies gilt auch für das 
geschlechtsspezifische Lohngefälle.  

 
9. Grundsätzlich besteht zweifelsohne ein erhebliches Lohngefälle zwischen Männern und 

Frauen, wobei es in Australien, den skandinavischen Staaten, Frankreich und den 
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Niederlanden mit ungefähr 20% noch relativ niedrig ist, während der Abstand in Deutschland, 
der Schweiz, Großbritannien und einigen anderen OECD-Staaten rund 30% beträgt. Dass 
Großbritannien mit seinem hohen Dienstleistungsanteil an der Gesamtwertschöpfung ein so 
gravierendes geschlechtsspezifisches Lohngefälle aufweist wie Deutschland mit seinem hohen 
Anteil des produzierenden Gewerbes an der Wertschöpfung lässt vermuten, dass ein 
struktureller Wandel hin zu einer Dienstleistungsgesellschaft nicht automatisch zu einem 
Abbau des Lohngefälles führt. In Japan ist das geschlechtsspezifische Lohngefälle gewaltig.  

 
10. Man kann argumentieren, dass sich jede einzelne nationale Gewerkschaft in der Eurozone 

darüber klar ist, dass sie weniger für Inflation verantwortlich ist als früher, und dies wird die 
Gewerkschaften kampflustiger machen. Dieses Argument überzeugt nicht völlig, weil Firmen, 
die einem stärkeren Preiswettbewerb ausgesetzt sind, gegenüber überzogenen 
Lohnforderungen widerstandsfähiger werden könnten. Gleichzeitig lässt sich vorhersehen, 
dass deutsche Gewerkschaften, bisweilen in Zusammenarbeit mit Gewerkschaften in Belgien 
und den Niederlanden, eine Schlüsselrolle bei den Lohnverhandlungen in der Eurozone 
einnehmen werden, und mittelfristig gibt es keinen Grund für die Annahme, dass sie ihre 
bisherigen Verhandlungsmuster entscheidend ändern, da die Währungspolitik der EZB 
derjenigen der Deutschen Bundesbank stark ähnelt. 

 
11. Die EU-Osterweiterung wird wahrscheinlich die Löhne für unqualifizierte Arbeitskräfte in der 

EU der 15 nach unten drücken, und zwar sowohl durch eine Zunahme der Einfuhren aus 
Osteuropa und  den EU-Beitrittsländern als auch durch Zuwanderung aus Osteuropa. 

 
12. Wir schlagen vor, dass die EU eine Initiative für eine Steigerung der Ausgaben für F&E, 

Bildung und Umschulung annimmt. In Zukunft sollten diese Politikbereiche aus den 
Strukturfonds stärker unterstützt werden. 

 
13. Die Regierungen sollten besondere Bildungs- und Umschulungsprogramme für Frauen 

ausarbeiten, da die Programme für Chancengleichheit selten auf Teilzeitgrundlage oder als 
Fernlehrgänge angeboten werden, was jedoch für Frauen, die kleine Kinder großziehen, 
entscheidend ist. 

 
14. Hohe Arbeitslosenquoten in den Kernländern der EU (Deutschland, Frankreich und Italien) 

führen dazu, dass diese Länder im Vergleich zu den USA geringere Wachstumsaussichten 
haben, da die Arbeitslosen (insbesondere Langzeitarbeitslose) mit einer Minderung ihres 
Humankapitals einerseits rechnen müssen und sie andererseits ihr Humankapital nicht durch 
Ausbildung am Arbeitsplatz und geregelte Ausbildungsprogramme in den Unternehmen 
aufwerten. 

 
15. Die Zuflüsse von ausländischem Direktinvestitionskapital beleben den Handel und tragen 

unmittelbar (durch die Verbesserung des Verhältnisses von Investition zu Produktion und den 
Technologietransfer) und mittelbar (durch Nebeneffekte der technologischen Entwicklung) zu 
einem höheren realen BIP und einem höherem Volkseinkommen bei. Dies wiederum führt zu 
einer höheren Nachfrage nach qualifizierten und unqualifizierten Arbeitskräften. Die Zuflüsse 
von ausländischem Direktinvestitionskapital sind langfristige Kapitalzuflüsse, die damit nicht 
so volatil sind wie eher kurzfristige Kapitalzuflüsse in Wertpapieranlagen. 

 
16. Ein Teil des amerikanischen Vorsprungs bei Wachstum und Arbeitsproduktivität hat offenbar 

mit der starken Steigerung der Arbeitsproduktivität in Hochtechnologiebereichen zu tun. Dies 
lässt erkennen, dass die EU sich nicht nur schwer tut mit der Schaffung von Arbeitsplätzen für 
unqualifizierte Arbeitnehmer, sondern auch dass sie den F&E-Bereich nicht wirksam oder nur 
unzureichend fördert. 
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17. Dass die Eurozone nach wie vor unter hoher Arbeitslosigkeit bei den unqualifizierten 

Arbeitnehmern leidet, zeigt, dass besondere Initiativen in diesem Bereich vonnöten sind. 
 
18. Angesichts des enormen Wachstumsschubs auf dem Sektor der Informations- und 

Kommunikationstechnologie ist mittelfristig mit einer positiven Entwicklung auf dem 
Arbeitsmarkt zu rechnen. Gerade Frauen wird diese Entwicklung wahrscheinlich zugute 
kommen. 

 
19. Aus der Studie gewinnt man den allgemeinen Eindruck, dass sowohl Handel als auch 

technologischer Fortschritt die Position unqualifizierter Arbeitskräfte in den OECD-Ländern 
geschwächt haben. Die langfristige Perspektive für ungelernte Arbeitnehmer  wird in den 
OECD-Ländern eher ungünstig bleiben, und dies heißt, dass eine aktive Politik im Bereich des 
Arbeitsmarktes, der Bildung und in weiteren Bereichen gefordert ist.  

 
20. Kapital ist in den OECD-Ländern zunehmend ungebunden; daher besteht eine verstärkte 

Nachfrage nach mobilem Kapital. Dies verstärkt den Steuerwettbewerb und hat in den 90er 
Jahren zu einer Senkung der Körperschaftssteuer geführt. Für die Regierungen wächst der 
Druck, die Staatsausgaben zu beschneiden, und hier erwarten sich Politiker bei den Ausgaben 
für Infrastruktur, F&E sowie Bildung die wenigsten Schwierigkeiten. Während sich 
politischer Widerstand gegen solche Ausgabenkürzungen kurzfristig nur zaghaft regen dürfte, 
liegt das langfristige Problem darin, dass Ausgabenkürzungen das langfristige 
Wachstumspotential gefährden und so auch die Schaffung von Arbeitsplätzen erschweren. Bei 
erheblichen Senkungen der Körperschaftssteuer wird es sehr schwierig, Steuern auf 
Arbeitseinkommen zu senken, was aber ein wichtiges Element bei der Belebung der 
Nachfrage nach Arbeitskräften sein könnte. 

 
21. Nach den Maastricht-Kriterien darf kein Mitglied der Eurozone (außer in Zeiten schwerer 

Rezession) ein öffentliches Defizit von mehr als 3%, gemessen am BIP aufweisen, und im 
Pakt für Stabilität und Wachstum wird langfristig ein Null-Haushaltsdefizit gefordert. Das 
deutsche Finanzministerium hat diese Vorgaben offensichtlich als Anstoß zu einer effektiven 
Beschneidung der öffentlichen Ausgaben verstanden; Ausgaben für Bildung sowie F&E 
waren davon Ende der 90er Jahre und 2001 besonders betroffen. Offenbar bemüht sich das 
deutsche Finanzministerium um eine Haushaltskonsolidierung und eine Senkung des Anteils 
der Verschuldung am BIP, der 2000 61% erreichte und somit leicht über dem nach Maastricht 
zulässigen Höchstsatz von 60% lag, durch eine Kürzung der Staatsausgaben in verschiedenen 
Bereichen, darunter F&E, Bildung und Infrastruktur. Das wiedervereinigte Deutschland wies 
gemeinsam mit Belgien Ende der 90er den niedrigsten Anteil staatlicher Investitionen am BIP 
in der Eurozone auf. Wenn der deutsche Standpunkt in diesem Bereich weiterhin die 
Angebotsseite und das Wirtschaftswachstum vernachlässigt, muss die deutsche Wirtschaft mit 
niedrigem Wachstum, mit Misserfolgen beim Abbau der Arbeitslosigkeit sowie 
Schwierigkeiten beim Abbau des Lohngefälles zwischen Männern und Frauen rechnen 
(Welfens, 2001 d). 

 
22. Frankreich hat immer noch Probleme mit einem hohen Anteil öffentlicher Arbeitsplätze und 

Ähnliches gilt für Italien und Spanien. Italien hat außerdem das Problem, dass die Löhne und 
Gehälter im öffentlichen Sektor im eher armen Süditalien fast genauso hoch wie im 
wohlhabenden Norden sind. Relativ hohe Gehälter im öffentlichen Sektor in Regionen, in 
denen das regionale BIP lediglich bei etwa zwei Drittel des nationalen Durchschnitts liegt, 
treiben zwangsläufig die Ausgaben der Privatwirtschaft für Löhne künstlich in die Höhe und 
führen damit zu einem Abbau von Arbeitsplätzen. Diese Politik bedarf einer Korrektur. 
Ähnliche Argumente gelten für Spanien. Der spanischen Wirtschaft kommen ein endogenes 
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Wachstum, aber auch die hohen EU-Transfers aus den gemeinschaftlichen Strukturfonds 
zugute. Indessen haben hohe langfristige Investitionen in das Humankapital sowohl in 
Spanien als auch Portugal die Beschäftigungslage verbessert.  

 
23. Angesichts der Tatsache, dass die EU im Bereich der Informations- und 

Kommunikationstechnologien, die für das Wirtschaftswachstum so entscheidend sind, 
deutlich hinter den USA zurückbleibt, und angesichts der zahlreichen Probleme auf dem 
Arbeitsmarkt großer Kernländer der Eurozone wird klar, dass die EU in drei Bereichen 
Maßnahmen verabschieden sollte, um 
• dazu beizutragen, ein globales multilaterales System für Handel und ausländische 

Direktinvestitionen aufrechtzuerhalten, 
• die nationalen Entscheidungsträger in der Europäischen Union zu ermutigen, mit EU-

Mitteln finanzierte vergleichende Studien in wichtigen Politikbereichen, darunter 
Arbeitsmarkt, Innovationsdynamik und Weiterentwicklung des Internets, zu nutzen, 

• die Haushaltsprioritäten in einer Weise zu korrigieren, die den erhöhten Bedarf an 
Investitionen in Humankapital sowie F&E-Kapital in der EU widerspiegelt. 

 
24. Da die legale und illegale Zuwanderung im Zusammenhang mit der EU-Osterweiterung 

unvermeidlich zunehmen werden, sollten die EU und die nationalen Regierungen die Rolle 
der Integrationspolitik hervorheben. Es muss eine selbstverständliche Aufgabe der 
Gemeinschaft sein, einen eindeutigen Standpunkt gegen jegliche Diskriminierung 
einzunehmen und die Integration der Zuwanderer zu fördern. Dies wird sich sicherlich positiv 
auf die Beschäftigungszahlen auswirken. Bekanntlich haben schlecht integrierte Zuwanderer 
in der Regel enorme Schwierigkeiten, eine Stelle in der legalen Wirtschaft zu finden. 

 
25. Eine rasche Ausweitung digitaler Dienstleistungen kommt wahrscheinlich dem gesamten 

Arbeitsmarkt zugute, da erhebliche Chancen für die Schaffung neuer Stellen bestehen, wenn 
die Nachfrage nach Arbeitskräften bei billigeren Dienstleistungen und niedrigeren Hürden 
beim Zugang zu den Märkten für digitale Leistungen steigt. Dies kann insbesondere Frauen, 
die im Dienstleistungssektor überproportional vertreten sind, zugute kommen. Als 
Nebeneffekt könnte sich langfristig nach dem nächsten Konjunkturabschwung der Anteil der 
Männer bei den Langzeitarbeitslosen erhöhen. 
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1. GLOBALISATION AND ECONOMIC OPENING-UP 

The world economy in the late 1990s was characterised by high growth and full employment in 
North America, while most EU countries faced considerable unemployment and modest growth 
and Japan and parts of Asia were struggling with stagnation and deflation. However, the economic 
performance of most Asian and Latin American Newly Industrialising Countries (NICs) as well as 
East European countries was characterised by sustained growth. Will Western Europe be able 
successfully to cope with the challenges of the first decade of the 21st century? These can be 
described as follows: 
• economic globalisation, which will bring about rising trade and capital flows, plus a growing 

role for MNCs, 
• EU Eastern enlargement, which will intensify competition and the quest for mobile capital in 

Europe, 
• the digitisation of a large part of the economy, where considerable information and 

communication technology (ICT) dynamics have stimulated growth, 
• the acceleration of technological progress in the 1990s, which is visible in the form of high 

growth rates of patent applications in Europe and the US, 
• the legacy of labour market problems in most EU Member States, in particular the Euroland 

core countries France, Germany and Italy. 
 
From an EU perspective these challenges are faced from the twin basis of EU deepening, namely 
the single EU market (full integration of goods and factor markets as of end-1992) and the start of 
the euro. From a theoretical and empirical perspective, the euro - dollar exchange rate dynamics 
are largely related to the transatlantic interest rate differential and differences in relative stock 
market prices (Welfens, 2000). 
 
The euro will certainly increase price transparency and stimulate competition and innovation, 
while encouraging the location of plants in the long run so as to better exploit static and dynamic 
economies of scale. Krugman (1991) has shown that important US sectors are more regionally 
concentrated than EU counterparts, which leads one to expect that the single EU market and 
monetary integration might well lead to further regional concentration. Indeed, Rübel (2000) 
shows that regional concentration of industries has increased in the 1990s. This holds in particular 
for labour-intensive industries so that potential exposure to asymmetric shocks has increased. 
Moreover, the share of external (non-EU) trade relative to GDP strongly differs among EU 
countries (ECB, 2000). 
 
With an unemployment ratio of 8% and 9% in the EU-15 and Euroland, the Community faced 
serious problems in labour markets at the beginning of the 21st century, but the situation in the EU 
(facing Eastern EU enlargement) is not homogenous. While Ireland, Denmark, Sweden, Finland, 
Austria, and Portugal had almost achieved full employment, the situation in the larger countries 
(except for the UK) was much more difficult. Germany, France, and Italy were suffering from 
high unemployment close to 10%, where regional unemployment rates in parts of each country 
were even higher. With economic growth falling in 2001 in the EU, the challenges to cope 
effectively and efficiently with economic globalisation and labour market dynamics have been 
accentuated. 
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The share of long-term unemployed (unemployed for more than one year) reached about 45% in 
the EU in 1999 and thus exceeded the OECD average by 16 points. Compared to the US the 
differential is close to 40 points (OECD, 2000, p. 220). Denmark, Ireland, Belgium, Italy and the 
Netherlands were able considerably to reduce long term unemployment in the 1990s. According 
to various recent OECD estimates of the non-accelerating inflation rate of unemployment 
(‘NAIRU’) there have been structural improvements in labour markets in various countries in the 
period 1990-98: the US, UK, Canada, Denmark, Ireland, Netherlands, New Zealand, Norway, and 
Spain (Richardsen et al. 2000, p. 19-21). By contrast in most other EU countries structural 
unemployment has increased. See McMorrow/Roeger, 2000 for a similar view. It is important for 
the EU and the OECD countries facing growing intra-European and global trade at the beginning 
of the 21st century that the different employment developments and policy approaches in 
industrialised countries are understood, and that adequate reforms based on economic analysis and 
comprehensive benchmarking are adopted in EU countries with sustained problems. 
 
At the end of the 20th century economic liberalisation made enormous progress since tariff rates 
reduced considerably  between 1950 and 1995. Quite noteworthy is the GATT-Uruguay round 
which not only addressed services trade but also resulted in the creation of the World Trade 
Organisation (WTO). The institutional setup for maintaining trade was thus reinforced by 
replacing the GATT with the more powerful and comprehensive WTO. The number of member 
countries in GATT/WTO increased strongly in the 1990s, mainly as a consequence of newly-
created countries in Eastern Europe/former USSR, which have all opened up to international 
trade. Even China is expected to be a new WTO member country in 2001, which brings the 
world’s most populous economy within the framework of liberal trade rules. China has not only 
become a leading trading nation, but it also ranked among the top three recipients of foreign direct 
investment (FDI) in 1999/2000. Growing FDI has indeed been a powerful force of globalisation 
since 1985 when growth rates strongly picked up. Finally, the Internet has contributed to more 
trade since international transaction and information costs have reduced. Based on the gravity 
equation Freund/Weinhold (2000) have found empirical evidence that the Internet has 
significantly raised international trade. 
 
Rising trade could directly affect factor productivity and thus factor markets, including labour 
markets. From a theoretical point of view one has to identify reasons why growing international 
trade should affect goods and labour markets differently than rising domestic shipments. 
International sales or growing import competition must stimulate a different response from firms 
than do domestic sales or domestic competition. Mann (1998) points out that firms might respond 
differently to international shocks because these shocks convey different information about 
technology and innovation than do domestic shocks. Here ‘shock’ simply means unanticipated 
changes in key economic variables. Mann (1998, p.17/18) states with respect to the 15 years after 
1980: ‘For US industries, the analysis suggests that international demand growth affects trend 
productivity growth differently from the effect of greater international exposure. Increased export 
demand is associated with an increase in trend productivity growth, but this increase is less than 
that associated with an increase in domestic shipments. Thus, the positive correlation between 
productivity growth and the share of exports in output found by some other researchers is not 
corroborated... On the other hand, while increased import growth is associated with lower trend 
productivity growth, an increase in import competition (measured by the share of imports in 
domestic demand) increases trend productivity growth. Thus, whereas increased imports 
apparently do not induce productivity enhancements, loss of market share to imports does. 
Comparing across the measures of productivity growth, labour markets do not bear the brunt of 
the reallocation of inputs necessary to achieve productivity gain; reallocation in the use of 
materials is particularly important for raising productivity growth... For Germany, no element of 
international demand or exposure seems to be related to productivity growth rates... One reason 
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for this different behavior could be the difference in initial and subsequent international demand 
exposure. German industries generally started the period under examination with a much higher 
share of output exported and a much higher share of domestic demand satisfied by imports.’ 
 
There might be other reasons why growing trade has affected the US and Germany (as well as 
other EU countries) in different ways over time. As Mann (1998) notes, the alternative 
productivity measurements in the US move together, while this is not the case in Germany. 
Indeed, for many of the industries the productivity growth measures other than labour productivity 
are negative, indicating decreasing efficiency in the use of non-labour resources. Related 
problems were also pointed out for Germany by Welfens (2001c) who showed labour productivity 
in high technology sectors to be lower than the average. 
 
How will increasing global trade affect labour in OECD countries and elsewhere? To what extent 
will the gender differential change? Here one has to take into account direct effects which concern 
the link between trade, expansion of certain export sectors and employment. There are also 
indirect links which mainly concern the links between the tradables and the nontradables sector, 
but also more macroeconomic channels such as links between trade, growth, technological 
progress and employment, where the following figure sketches basic analytical links to be 
considered. In a nutshell we have to focus on four different analytical layers. 
• It is useful to distinguish between technologically leading countries and standard technology 

countries, since autonomous and induced technological progress can be expected to play a 
particularly strong role in technologically leading countries. At the same time it is useful to 
distinguish between countries with high wage pressure and those with standard wage pressure. 
High wage pressure countries, that is countries where real wage rates exceed the growth rate 
of productivity, are likely to face substitution of labour by capital and might also stimulate 
labour-saving technological progress, in particular if the country considered is also a leading 
technology country. 

• Technological progress: progress can be labour-augmenting (‘Harrod-neutral’), capital-
augmenting (‘Solow-neutral’), or neutral (‘Hicks-neutral’). Labour-augmenting technological 
progress will reduce the demand for labour in terms of persons or hours worked. Hicks-neutral 
and capital-augmenting technological progress will raise the demand for labour. 

• Labour markets which are embedded in an institutional framework (e.g. working hours and 
safety regulations, role of trade unions and employer federations), which typically differs 
across countries: Europe has relatively strong labour unions and while union density reduced 
in many EU countries in the 1980s and 1990s, union coverage has hardly fallen; the latter in 
contrast to the US. A crucial distinction must be made between skilled labour and unskilled 
labour, where the share of unskilled labour is determined by the type of prevailing immigrants 
(e.g. in the 1990s mainly skilled as in Sweden or unskilled as in Germany) and education plus 
training/retraining. Collective bargaining will determine wages and wage structures, and this 
in turn will have an impact on unemployment, where one could differentiate according to 
skills, sex and age.  

• Trade and other international influences, including foreign direct investment and the global 
digital Internet: rising trade and economic opening up has certain medium- and long-term 
effects on labour markets, technological progress and economic policies, and these effects in 
combination with the impulses from labour markets and technology will be studied here. 

 
As regards the link between trade and labour one can look into standard and new theoretical work 
on the one hand. On the other hand one has to consider results from empirical analysis. 
 
A major impact of trade liberalisation and economic opening up on OECD countries is likely to be 
the increased supply of unskilled labour worldwide. By importing goods which are produced with 
labour-intensive technologies in developing countries/NICs plus post-socialist transforming 
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economies, the effective supply of unskilled labour in OECD countries can be expected to 
increase via rising labour-intensive imports of goods which embody foreign labour. This reduces 
prospects for high wage increases of unskilled labour worldwide or raises the problem of 
unemployment among unskilled labour in an environment of inflexible wages. 
 
If relative wages of unskilled workers are falling, the sectors using unskilled labour intensively 
will expand in the medium term, unless the income elasticity (the impact of income growth on 
demand) for the respective sectors’ products is negative. This demand caveat is rarely considered 
in economic theory of trade and labour markets, where models typically use homothetic demand 
functions and therefore assume that relative demand for goods i and j will only depend on relative 
prices. Taking into account the income elasticity of trade becomes all the more important to the 
extent that global liberalisation or regional integration schemes concern trade, provided that 
growing global trade indeed is contributing to rising global output (Welfens, 2001a). 
 
In OECD countries the export sector is not using unskilled labour relatively intensively, rather it 
is the nontradables sector (in particular certain services) which is using unskilled labour 
intensively. With at least some unskilled workers laid off there is the issue of how workers and 
society respond to the education and retraining challenge. If workers laid off are eager to obtain 
retraining and additional qualifications and if government is actively supporting such retraining 
schemes, the export sector (using skilled labour and capital intensively) could expand in the 
medium term. The growth of EU, US and Japanese imports of labour-intensive products from 
NICs and LDCs will stimulate exports from the EU, the US and Japan since those countries are 
the main and leading producers of capital equipment. The demand for capital equipment will 
increase in NICs and Eastern Europe if rising trade and globalisation bring about high sustained 
economic growth. Rising per capita income and per capita wealth in developing countries and 
NICs will cause wages to rise and thus labour to be substituted by capital in the medium and long 
run. 
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Fig. 1: Technology, labour markets and trade 
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In regions with downward wage inflexibility women are likely to be disproportionately affected in 
a negative way, since the tendency of women to have less formal and on-the-job training raises 
their risk of being laid off. Moreover, since women tend to interrupt their careers when children 
are coming, they stand to benefit less from seniority rules which protect those workers and 
employees who have been with the respective firms for a rather long time. 
 
Main long-term impacts of growing global trade could thus be rising unemployment among low-
skilled workers in OECD countries and could be a rising divergence in the wage ratio of skilled to 
unskilled labour. There is indeed some evidence for rising wage ratios of skilled-unskilled in 
countries such as the UK and the US in the 1990s, while the wage ratio has reduced in France and 
other countries. However, it is unclear whether governments of EU countries have reacted to the 
challenge of trade liberalisation and economic opening up within a deliberate strategy. A similar 
remark applies to trade unions and employer organisations. 
 
The dispersal of gross earnings has also increased in the 1980s and 1990s in the UK and the US, 
but it has remained rather stable in most continental EU countries. The question is how this 
development can really be explained and whether one might have to anticipate an ongoing 
international trend. From the perspective of policy-makers the length of the time horizon could 
make a difference. While the lowest income quintile suffered an erosion of its relative wage 
position in the 1980s in the US, the overall development in the 1990s witnessed a relative 
catching-up success by this group. The increase in the wage rate was the highest among all groups 
(Council of Economic Advisors, 2001). This raises the issue of a dynamic and long-term 
analytical view of long-term wage dynamics.   
 
The interdependency between internationalisation of the economy and labour markets has been 
studied by many authors, including Borjas/Freeman/Katz (1992), Lawrence/Slaughter (1993), 
Wood (1995), Sachs/Shatz (1994), Leamer (1995), Richardson (1995), Freeman (1996), Cline 
(1998), Addison/Welfens (1998), Jerger (1999), Wagner (2000) and Sanner (2001). 
 
If there is, for whatever reason, a structural decline in the relative demand of unskilled labour to 
skilled labour, an important implication could be a changing gender gap in earnings. While part of 
such development might be related to globalisation, there are other aspects, too. One crucial 
aspect could be the structural rise in female labour market participation rates in the 1990s in 
Europe and the US. 
 
Another crucial question concerns the impact of trade on labour standards. Labour standards have 
been partly adopted in an international framework, namely within the ILO. Other standards have 
been adopted at the national level. A crucial topic of trade liberalisation and employment concerns 
the issue how labour standards are affected by globalisation. Will there be a race to the bottom or 
not? Another question concerns the role of capital mobility. What is the implication for 
international income convergence and wage convergence (or divergence)? We will basically show 
that capital market integration and high capital mobility tend to bring about convergence of real 
per capita income and this implies convergence of wages. Some modifications are necessary in a 
two-sector model with tradables and nontradables, and the Balassa-Samuelson effect will have to 
be considered in this context. 

Part of the gender differential in wages is associated with gender-specific differences in education 
and on-the-job training. An important topic therefore is whether increasing trade and globalisation 
are likely to widen the gender education and training gap. 
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At the beginning of the 21st century the rapid global diffusion of the Internet is also raising some 
new questions with respect to labour markets. The Internet creates more transparent and 
competitive markets. Moreover, it provides the technology to facilitate more trade in services. 
 
The analysis is organised as follows: At first we sketch the broad economic and technological 
developments in OECD countries and the EU respectively. We then proceed with some theoretical 
reflections on the dynamics, observed in the field of trade, labour markets and growth. Based on 
these two chapters we draw crucial policy conclusions. 

1.1. LABOUR MARKETS AND EMPLOYMENT IN EUROPE 

According to the European Commission (2000b, p.8-10), EU labour markets share certain traits as 
far as the composition of the workforce is concerned. The likelihood of being unemployed is 
inversely proportionate to educational levels attained, skills and age, whereas the probability of 
finding a job strongly differs across genders and generations. In countries where employment has 
increased in the 1990s, mainly high-skilled occupations have benefited, but it is remarkable that 
there has been considerable growth of low-skilled jobs in Portugal, Ireland and the Netherlands. 
Youth unemployment is relatively high in all EU countries among people with low educational 
attainment (21.6% compared to 18.6% as the average EU youth unemployment rate in the late 
1990s). However, in Italy, Spain and Greece it is also high among young people with higher 
education.  
 
Six years of sustained job growth have helped to narrow the gender gap in employment rates in 
EU countries. Between 1994 and 99 the EU female employment rate rose from 51.2% to 52.6%, 
while the male rate rose from 70.8 to 71.6%. There is still a considerable gender gap of almost 
20%; the gap is rather narrow in Scandinavian EU countries while Greece, Spain, Italy, 
Luxembourg and Ireland have relatively large gaps. Based on full-time equivalents (FTE), the 
FTE gender gap increases from 19 percentage points in headcount to 25.6 points in full-time 
equivalent. The top three headcount performers Sweden, Finland and Denmark were also the top 
three performers in terms of a low gender FTE gap. 
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B DK D EL* E F IRL** I NL A P FIN S UK EU

15-24 years 22.6  10.0  8.9  29.7  29.5  26.5  15.9  32.9  7.4  5.9  9.1  28.6  16.3  12.7  18.4  
L 30.4  9.1  9.9  24.6  27.7  35.7  26.7  31.6  10.3  7.2  8.7  40.4  22.3  31.1  21.6  
M 20.1  10.6  7.9  32.2  32.2  24.2  12.9  34.3  4.8  5.2  9.2  22.3  15.3  11.4  16.8  
H 14.4  :  7.3  34.0  31.0  16.9  7.4  29.9  :  :  14.4  :  :  5.4  15.3  

25-49 years 7.6  4.2  7.9  9.5  14.4  11.0  9.5  10.2  3.0  4.4  4.2  8.8  7.1  5.2  8.5  
L 13.3  7.6  15.1  9.6  16.2  16.8  16.4  11.7  5.7  8.3  4.2  14.6  12.6  12.3  13.0  
M 6.8  3.8  7.7  11.0  13.8  9.6  6.7  8.9  2.3  3.8  4.9  9.7  7.3  4.9  7.5  
H 3.2  3.1  4.1  6.9  11.7  6.5  3.5  8.5  1.7  2.2  2.8  4.9  4.1  2.7  5.3  

50-59 years 6.2  4.8  12.6  4.8  10.2  8.9  7.9  4.9  2.5  5.2  3.8  8.5  5.3  4.6  7.9  
L 8.4  6.3  17.6  4.8  11.5  11.4  10.3  6.5  2.8  6.9  4.2  11.9  6.0  7.0  9.5  
M 6.2  5.1  13.1  6.7  8.5  8.1  :  2.3  2.5  5.3  (7.9)  8.7  6.0  4.4  8.1  
H 2.9  3.0  7.9  :  5.3  4.3  :  :  (2.0)  :  :  4.1  3.5  2.9  4.6  

NB: *1998; ** 1997;
(L) Less than upper secondary level
(M) Upper secondary level
(H) Third level 

D
ata source: E

urostat 
Source: E

uropean C
om
m
ission (2000b, p.10) 
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In the EU higher levels of education are associated with higher rates of employment for both men 
and women. It is noteworthy that equality of employment opportunities between men and women 
are rising with higher levels of education. The Commission notes (European Commission, 2000b, 
p. 11): ‘...women and men with a high level of education have a relatively similar rate of 
employment (73% and 79% respectively). The gender gap is thus substantially narrowed as a 
function of education (from 23 points, to 13, to 6, for low, medium, and high levels of education 
respectively). This pattern is almost consistently found across all Member States. Minor 
exceptions are evident in Finland, France, and the UK where the gap among medium-educated 
men and women is marginally wider than among those with a low level of education, suggesting 
that the employment gains to increasing education from low to medium are greater for men than 
for women... The gender gaps in employment rate by level of education are relatively similar in 
Denmark, Finland, France, Sweden and the UK, while the spread is far wider in Austria, 
Belgium, Germany, Spain, Italy and the Netherlands. There are also differences across Member 
States regarding the impact of education on women’s employment rates. Denmark, Portugal, and 
the UK stand out as Member States where women with low education have a high employment 
rate (53%, 54%, and 49% respectively) and the gains to increasing education are... relatively 
small. Conversely, women with low education in Belgium, Italy and Spain are far less likely to be 
in employment (rates of 19%, 20% and 21% respectively), and the gains to education are far 
higher. For example, the gap between women with low and high education in Denmark is 26 
percentage points (rates of 53% and 79%), whereas in Belgium the gap is 57% (rates of 19% and 
76%).’ 
 
The above figures show that there is considerable variation across EU countries where only part 
of it is likely to be attributable to different institutional labour market settings. The education 
system is crucial for some of the observed differences. 
 
As regards narrowing employment participation rates in EU countries, both reinforcing female 
achievements in education and special incentives for on-the-job training are apparent challenges. 
The Commission (European Commission, 2000b, p. 35/36) has pointed out that survey results 
indicate that only 2/3 of women have received some form of training, while the figure for men 
was almost 3/4. The gender gap was mainly relevant for employees in the private sector. With 
respect to the type of training concerned, women have mainly obtained their qualification by way 
of the education system, while for men, on-the-job training is the most crucial type of training. 
Governments at the national and the regional level could develop special programmes (including 
tax incentives) for firms to step up female on-the-job training. 

1.2. EU EMPLOYMENT GOALS AND EMPLOYMENT GAPS 

A closer analysis of the European employment dynamics (as compared to the US) shows that the 
EU has certain key problems. The Lisbon EU summit of March 2000 explicitly stated the goal to 
increase the employment ratio from 61% at the end of the 20th century to 70% by 2010 and to 
increase the employment ratio of women from 51% in 2010 to more than 60%. The goal has been 
embraced on the basis of a paper by the European Commission (2000a) in which the Commission 
has identified four key gaps in the EU vis-à-vis the US: 
• gender gap 
• services gap 
• age gap 
• skills gap. 
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EU countries face gaps in four key areas and therefore should adopt measures at the national and 
supranational level to catch up with the US. The full employment goal is an explicit part of the 
acquis communautaire since the Treaty of Amsterdam. At the Cologne summit of 1999 a 
European Employment Pact was adopted which envisages three interrelated elements: a 
coordinated employment strategy on the basis of guidelines for employment (Luxembourg 
process), structural reforms in goods and factor markets designed to stimulate growth and 
employment (Cardiff process), and an improvement in the consistency of wage policy, fiscal 
policy and monetary policy (Cologne process).  
 
Klös/Schabel (2001) have analysed the development of the above gaps and found that the number 
of women employed has increased by 33.7% in the period 1978-98 in the EU, but by 53.6% in the 
same period in the US. While in both the US and the EU female employment increased by about 
17% in the subperiod 1988-98, the US recorded with a 31% increase in the period 1978-88 a 
much higher increase than the EU-15, where the growth rate of female employment was only 
14%. Growth of employment in services in the US increased by 55% in the period 1978-98, but 
an increase of only 48% was recorded for the EU-15. The following table shows that the 
employment ratio in the US reached about ¾ (almost 10 percentage points more than in 1978) at 
the end of the 20th century, while the EU-15 recorded only 61% and was not higher than in 1978 
or 1988. The male employment ratio in the US reached slightly more than 80% at the end of the 
20th century and was 10 points above the figure for EU-15. The female employment ratio in the 
US was close to 70% in 2000, but only slightly above 50% in the EU-15. If one does not assume 
that preferences in the US and the EU differ fundamentally, the conclusion is clearly that the 
Community has a serious employment gap in general and in particular with respect to women. 
 
Table 2: Sectoral employment ratios (employment as a percentage of working-age 

population) 

 USA EU-15 

 1978 1988 1998 1978 1988 1998 

Overall employment 65.7 70.8 74.2 61.3 59.4 60.8 

Agriculture 2.4 2.0 2.0 6.3 4.3 2.9 

Industry 20.5 19.1 17.5 23.5 19.7 17.9 

Services 42.8 49.7 54.7 31.4 35.4 40.1 

Men 78.5 78.5 80.7 78.4 71.4 70.0 

Women 53.4 63.2 67.8 44.2 47.1 51.6 

 

Source: Klös/Schnabel (2001), Table. 3 

According to Klös/Schnabel (2001, Table.5), the EU-15 lacks (assuming that the EU would want 
to achieve US employment ratios) 33.6 million jobs in comparison to the US. There is a gap with 
respect to jobs for women close to 20 million, for older workers of 8 million, and in the services 
sector of 37 million. Taking into account the more modest targets of the European Council from 
the Lisbon summit, the EU-15 has a job gap of about 23 million. The following table shows 
overall employment ratios, female employment ratios and employment ratios in the services 
sector for all EU countries. 
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Lack of jobs in EU-15 could reflect insufficient investment dynamics, relatively strong labour-
saving technological progress or other impediments to job creation and rehiring of unemployed 
workers. In the following analysis we will identify some key problems within an approach that 
takes into account growing trade and capital flows. 

1.3. GLOBALISATION, TECHNOLOGICAL PROGRESS, GROWTH AND LABOUR 
MARKETS 

Technological progress 
As a basic problem in a market economy firms have to adjust to Schumpeterian technological 
dynamics which concern either product innovations or process innovations, the latter resulting in 
lower production costs. There was an intensive academic debate in the 1990s on whether OECD 
countries’ growing trade with poor newly industrialised countries (NICs) causes problems where 
the theoretical framework is typically a static Heckscher-Ohlin model (Brecher, 1974; Wood; 
1994; Krugman, 1995). Wood has argued that rising North-South trade is to blame for labour 
market problems in Europe whereas Krugman (1995) and Freeman (1995) argue that a bias in 
technological progress is mainly to blame for labour market problems. Arnold (2000) has also 
covered the issue in a dynamic growth model.  
 
It is crucial to distinguish three different kinds of process innovations where the analytical 
background is a simple production function explaining gross domestic product Y in terms of 
factor inputs labour L and capital K: Y= f(K,L); specifically, it is useful to consider as a basic 
model a small, open economy where aggregate output is governed by a Cobb-Douglas production 
function Y = VKß L1-ß. 
 
Assume for ease of exposition that ß = 0.5 and that the scale variable V=1, then overall output Y 
is simply the square root of the product of capital and labour. Next we introduce technological 

Table 3: Employment ratios in EU countries

Source: KLÖS/SCHNABEL 2001, Table 6.

Employment Ratio Female Employment
Ratio

Density of Service

1978 1988 1998 1978 1988 1998 1978 1988 1998
EU-15 61.3 59.4 60.8 44.2 47.1 51.6 31.4 35.4 40.1
Austria 63.2 64.5 67.7 47.4 51.6 59.1 30.6 35.2 41.7
Belgium 56.5 54.1 55.5 39.7 43.4 47.9 34.0 37.2 39.6
Germany (until 1988 Western G.) 64.3 62.5 65.1 49.2 50.5 55.9 32.1 35.0 43.1
Denmark 71.1 77.3 74.9 59.4 71.6 70.1 42.8 51.9 52.0
Spain 52.4 46.3 49.1 30.1 28.8 35.2 22.1 24.6 30.2
France 63.3 58.1 58.2 49.6 49.6 51.8 34.1 36.8 41.0
Finland 68.3 72.3 64.3 64.0 70.1 61.5 34.8 43.1 42.3
Greece 54.5 54.9 55.9 32.1 38.1 39.9 20.8 25.4 33.1
Italy 54.0 52.3 51.5 32.5 35.2 37.4 20.8 25.4 33.1
Ireland 56.4 50.2 61.0 32.4 32.9 48.8 26.7 28.6 38.1
Luxembourg 63.4 66.7 82.5 39.3 46.5 62.4 34.6 42.9 59.4
Netherlands 52.3 58.2 69.4 30.7 44.2 59.2 32.2 40.1 52.1
Portugal 63.1 65.5 69.7 45.4 53.6 61.6 21.4 29.0 35.1
Sweden 77.8 81.0 70.3 68.6 78.8 68.3 47.4 54.0 50.4
United Kingdom 69.3 68.3 70.0 54.7 59.8 63.5 40.3 44.4 50.3
Std. deviation EU-15 7.3 9.7 8.8 12.3 14.1 10.6 7.9 9.0 8.2
Std. deviation EU-14 (without LUX) 7.6 9.9 7.6 12.7 14.6 10.8 8.1 9.2 7.1
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progress, assuming a given exogenous labour supply L, where we distinguish between the 
following. 

• Solow-neutral technological progress where dV/dt/V>0, that is the scale variable grows at a 
certain positive rate; the important point here is that for a given ratio of real wage rate w to real 
interest rate r the capital intensity K/L will not change in an economy which is characterised by 
competition. There are several potential exogenous shocks which could undermine full 
employment if the ratio K/L is initially such that there is full employment and an external 
equilibrium (balanced current account); above all a fall of the world market price P* for traded 
(and exported) goods at a given nominal exchange rate (e). Since capital intensity determines 
average and marginal labour productivity (YL) and since profit-maximising firms will seek to 
equate the marginal value product (eP* YL) with the nominal wage rate (W), firms will tend to 
reduce employment as a consequence of a fall of the world market price.  

• Harrod-neutral technological progress which is labour-augmenting technological progress, that 
is labour in efficiency units is A L where A is the Harrod-factor. If the scale variable is 
constant and there is no capital-augmenting progress then a standard result of neoclassical 
growth models for the case of an exogenous growth rate of labour-augmenting progress 
(dA/dt/A=α) is that the growth rate of output (gY) is equal to this growth rate of technological 
progress α. Such a growth rate of technological progress means constant labour demand in 
terms of hours worked or people employed since the capital stock will also grow at rate α. The 
condition for labour market equilibrium, assuming full employment initially, is that the real 
wage rate should grow at the rate of labour productivity growth, with labour measured in 
efficiency units AL. The higher the rate of labour-saving technological progress, the lower the 
demand for workers at any given aggregate level of demand. To the extent that the rate of 
labour-augmenting Harrod-neutral technological progress is influenced by wage pressure, one 
has to raise the issue whether the EU has excessive wages in some of its Member States. 

• If, however, there is capital-augmenting technological progress (‘Solow-neutral’ progress), say 
old copper cable in telecom networks being replaced by fibre optical cables that can carry 
many more telephone calls faster than the old cables, then we have a different situation. The 
demand for labour will grow over time since the economy effectively employs more capital per 
capita (‘capital deepening’).  

Taking into account the two polar cases of labour-augmenting technological progress and capital-
augmenting technological progress, it is crucial what type of bias in technological progress there 
actually is. In the 1990s there was a broad academic debate whether rising unemployment among 
unskilled workers in continental Europe (at an almost constant wage ratio of skilled-unskilled 
labour) in the 1980s and falling relative wages of unskilled workers in the US were mainly 
determined by a bias in technological progress or by the effects of growing global trade and rising 
exports of countries having abundant unskilled labour.  

To understand the arguments of the technology-bias view we simply have to replace capital K 
with human capital (skilled labour) in the above production function and read labour L as 
unskilled labour. If there had been an acceleration in unskilled labour augmenting technological 
progress, then the consequence would indeed be a fall of the unskilled-skilled wage ratio in 
countries with flexible labour markets. In countries with inflexible nominal wage rates the result 
would be a rise of unemployment among unskilled workers (e.g. in continental Europe). Women 
would, to the extent that women have less invested in human capital than men, potentially face an 
overproportionate increase in unemployment. A rise of female unemployment could only be 
avoided (according to the logic of economics) if they had been employed in sectors with relatively 
weak trade unions so that the ‘female sectors’ would be characterised by relatively high wage 
flexibility. 
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The opposite view is that there has been no particular bias in technological progress in the 1980s 
and 1990s. Rather there was a sustained increase in trade in the context of many poor countries 
opening up to the world market. With rising exports from poor NICs whose firms had specialised 
in labour-intensive standardised  products (e.g. plastics, toys and shoes), unskilled workers in 
import-competing firms in OECD countries would lose their jobs. 

A problem with the simple Cobb-Douglas function concerns the fact that shifts in the income 
shares of labour and (human) capital are ruled out in a competitive environment. With a more 
complex CES function such shifts, however, can be captured. The CES function which comprises 
the Cobb Douglas function as a special case allows changes in the income share of unskilled 
labour and human capital as a function of human capital intensity (human capital input relative to 
unskilled labour input). 
 
Trade and growth 
If economic trade and opening up always went together with the positive effects of real income 
and economic growth, then policy-makers and trade unions would have no reason to worry about 
the effects of economic globalisation and rising international trade. If labour has a stable share in 
overall income the implication would be that the real income of workers and capital owners would 
increase in parallel. Potential complications could concern the interaction of the tradables and the 
nontradables sector which typically have different productivity growth rates. Key bargaining in 
the tradables sector in combination with solidarity effects in wage bargaining in the nontradables 
sector could lead to a parallel wage increase in the nontradables sector. The Scandinavian 
approach to inflation has discussed some aspects of wage setting and inflation in the context of the 
distinction between tradables and nontradables. 
 
If labour productivity is lower in the nontradables sector than in the tradables sector, this will lead 
to a rising relative price of nontradables and in principle could cause lay-offs in the public and 
nontradables sectors. If no worker in the public sector is laid off, then the implication of rising 
nontradables prices could be an increase of tax rates, namely to the extent that public sector 
services cannot fully recover costs due to politically-set prices for government services. This in 
turn could reduce the normalised share of the economy’s FDI inflows and thus slow down 
economic growth. Moreover, mobile skilled workers might emigrate to low tax countries. Finally, 
this might also create a trend for services firms increasingly to use the Internet to offer digital 
services, which are more difficult to tax. While there is no literature on the effects sketched, one 
should not ignore these aspects, and there is certainly more future research needed here. 
 
Disregarding the links between tradables and nontradables, the links between trade and growth 
were much analysed in the 1980s and 1990s when new models focused on the interaction between 
rising trade, factor migration (internally and internationally) and economic growth. In his survey 
analysis of this field Bretschger (2001) argues that economies of scale, factor reallocation and 
factor trade effects affect the growth of output. International scale effects can occur in various 
ways, including via positive spillover effects associated with technology-intensive production of 
goods with scale effects. If one assumes that the growth mechanism in autarky is more important 
the larger the economy is, then integration in the sense of opening up and starting international 
trade unambiguously stimulates growth. Trade, however, does not have growth effects under 
certain conditions. The reallocation of factors across sectors could also impair economic growth 
under certain conditions. If international trade caused a reallocation of input factors from dynamic 
(high growth) sectors to other sectors, then the overall growth rate could decrease. This might be 
the case of integration with countries being rich in the factor that is intensively used in the 
dynamic sectors, assuming a low substitutability of inputs in production. Another result of modern 
theory is that trade between countries can reinforce the role of growth centres in the integrated 
area. One also can point out the more general problem that in a Krugman type model set-up the 
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location of production centres will not be equally distributed in space so that rising trade could 
reinforce regional growth poles. 
 
There are only a few papers which address trade, labour markets (with unemployment) and 
growth in a dynamic setup. An important approach is Arnold (2000). He incorporates 
unemployment into Helpman’s (1993) model of North-South intra-industry trade. It is assumed 
that those workers in the North who lose their jobs due to imitation in the South remain 
unemployed for a given length of time, i.e. trade will cause frictional unemployment. It is shown 
that the shape of the relation between the rate of imitation and the steady state growth rate 
depends on the degree of labour market flexibility as proxied by the outflow rate of 
unemployment. It is increasing for high outflow rates, hump-shaped for intermediate outflow rates 
and monotonically decreasing for low outflow rates. In this perspective mutual gains from trade 
critically depend on the degree of labour market flexibility. Such an approach can help to 
understand the diverging US and EU developments to the extent that the US and the EU indeed 
faced different degrees of labour mobility in the 1990s. The model also has interesting transition 
dynamics since the adjustment to the steady state can have dampened oscillations. This modelling 
approach is an interesting exercise compared to the full-employment model of Helpman (1993). 
 
While a modified Helpman model of trade with unemployment can be useful to understand some 
of the economic dynamics of trade and labour markets, an alternative approach looks into the 
North-South (or East-West) trade dynamics from a different analytical perspective. 

• Growing trade causes some temporary unemployment in the North (and the West) and thus 
dampens economic development in the North. 

• Growing trade raises real output in the South and thereby opens up new net export 
opportunities for the North (West), which raises output in the North, too.  

The long-run global situation could therefore be a win-win situation. However, one must also 
raise the issue of who becomes unemployed and how government is reacting to increasing trade 
and growing foreign direct investment. In the presence of foreign direct investment, trade 
liberalisation can reinforce locational competition and the quest for mobile capital, which might 
have undesired policy consequences, e.g. public expenditure on infrastructure, R&D support and 
education might be reduced, which is in turn likely to undermine economic growth. Some aspects 
can indeed be easily modelled (appendix). 
 
Economic globalisation has accelerated in the 1980s and 1990s. However, the three key drivers, 
trade, FDI and the Internet are not necessarily working towards convergence, i.e. a narrowing of 
per capita incomes in a global North-South perspective or an East-West perspective in Europe. 
  
Basic neoclassical analysis argues that, with more countries embracing free trade, there will be a 
global real income gain and a real income gain for every country. In a simple two country/two 
goods/two factor model the gains from trade can be rather asymmetric if one or both sectors are 
characterised by economies of scale. However, one must seriously raise the question of how a 
transitory widening of international per capita income in a North-South perspective can be 
explained. The divergence could be related to 
• domestic policy failure, 
• endogenous ‘normal’ adjustment to globalisation, 
• negative adverse effects from international shocks, e.g. oil price shock or real interest rate 

shock. 
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Box 1: Convergence of per capita income 

As a standard point of departure for our analysis we take the neoclassical model in 
which output Y is produced with labour L and capital K according to a Cobb-
Douglas production function: 
 
(A.1)  Y = VKß L1-ß; where 0<ß<1 
 
Therefore it holds for per capita y=Y/L (with capital intensity k=K/L) that 

 

(A.2)  y = Vkß 
Under competition conditions in goods and factor markets the marginal product of 
capital ∂Y/∂K (ßY/K=∂y/∂k under Cobb-Douglas) will be equal to the real interest 
rate r. It can be shown that with identical technology at home and abroad (* for 
abroad) we can write: 
 
(A.3) r/r* = (y/y*) (ß-1)/ß 

 
This obviously implies a convergence of real income to the extent that there is an 
international equalisation of real interest rates, that is y =y*. In a more refined 
approach (Lucas, 1990) which also takes human capital H into account (with 
h=H/L) we can show on the basis of a production function 
 
(A.2‘) y = Vh1-ß kß 
 
that international equalisation of real interest rates (r=r*) implies that the 
international ratio of per capita incomes is proportionate to relative human capital 
endowments h/h*. 
 

(A.4) y/y* = b h/h* 

 
This implies that the international real wage ratio w/w* is proportionate to per 
capita income. 
  
(A.5) w/w*= b’y/y* 
 
The implication is that there will be international convergence of per capita income 
to the extent that neoclassical theory (based on free trade but with the absence of 
international labour mobility) can claim that free trade will bring about equalisation 
of factor price ratios and the real wage rate. 
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Fig. 2: Per capita output and capital intensity 
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Inadequate economic policy at the national level is apparently likely to play a role in some 
countries, but one may doubt that all countries with unfavourable economic performance fell 
victim to poor domestic policy approaches. 

1.4. TRADE, GENDER AND JOBS 

Trade stimulates increasing international specialisation and raises the demand for skilled workers 
in general, and in high-wage OECD countries in particular. In combination with the general 
tendency of rising civilian R&D - GDP ratios in OECD countries, reflecting growth of 
knowledge-intensive production and jobs, this will raise the demand for skilled labour. This might 
be to the disadvantage of women if they are less integrated in the process of human capital 
formation and in training or retraining schemes.  
 
Neoclassical theory has emphasised gender-related wage differentials as partly explained by 
gender-related productivity differentials. Women bring lower levels of human capital to the labour 
market since they enjoy less education and also acquire fewer qualifications after getting a job. 
Intermittent or truncated labour market participation in the context of marriage and child care 
typically contributes to this. While this may be a serious problem in relatively poor OECD 
countries and in the transformation countries of Eastern Europe and in NICs, it is only a minor 
aspect of gender-related market segmentation in advanced European OECD countries (France, 
Scandinavian countries, Benelux, Germany, and Austria) and the US. Neoclassical theory also 
emphasises that women are typically considered to represent higher costs than male workers. 
Women might have a higher turnover rate for various reasons so that indirect labour costs (in the 
form of higher training costs of a firm relying mainly on female workers) for female workers are 
higher than for male workers. Labour markets, both from a labour supply perspective and a labour 
demand perspective, will accordingly show a wage premium in favour of men. Anker(1998) has 
summarised both neoclassical approaches as well as alternative theories. At the bottom line there 
is no doubt that there is a considerable female - male wage gap, as is shown in the following table 
indicating that Australia, the Scandinavian countries, France and the Netherlands have a rather 
narrow gap of about 20%, while Germany, Switzerland, the UK and some other OECD countries 
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have a gap of about 30%. The fact that the UK with its high share of services in overall value-
added has as high a gender-related pay differential as Germany with its high share of 
manufacturing industry in value-added suggests that structural change towards a service society 
will not automatically contribute to a narrowing wage differential. Japan has a huge gender-
related wage gap. 
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Table 4: Female-male wage ratios in the world, around 1990a 

Region/country/area Reference periodb,c Female-male wage ratio
All non-agricultural Manufacturing

OECDd

Australia                                   Hourly                                  88.2                                        62.5
Belgium                                    Hourly                                  75.1                                        74.5
Denmark                                   Hourly                                  82.6                                        84.6
Finland                                      Hourly                                                                                 77.3
France                                       Hourly                                  80.8                                        78.9
Germany (West)                       Hourly                                  73.2                                        72.7
Greece                                      Hourly                                                                                  78.4
Iceland                                      Hourly                                  87.0
Ireland                                      Hourly                                                                                  69.2
Luxembourg                             Hourly                                  67.8                                         62.2
Netherlands                              Hourly                                  77.5                                         74.0
New Zealand                            Hourly                                  80.6                                         74.9
Norway                                     Hourly                                                                                 86.4
Portugal                                    Hourly                                  69.1                                        69.0
Sweden                                     Hourly                                                                                 88.9
Switzerland                              Hourly                                   67.6                                        68.0
United Kingdom                      Hourly                                   70.5                                        68.4
Average (unweighted)                                                         75.7                                         75.7
Cyprus                                     Daily/weekly                         59.0                                        58.0
Turkey                                     Daily/weekly                         84.5                                        81.0
Average (unweighted)                                                         71.8                                         89.5

1 Developing countries or areasd

Sri Lanka                                 Hourly                                   91.2
Average (unweighted)
Egypt                                       Daily/weekly                         80.7                                        68.0
Hong Kong                              Daily/weekly                         69.5                                        69.0
Sri Lanka                                 Daily/weekly                         89.8                                        88.0
Average (unweighted)                                                          80.0                                       75.0
Costa Rica                               Monthly                                 66.0                                        74.0
Japan                                       Monthly                                 49.6                                        41.0
Kenya                                      Monthly                                 78.3                                        73.0
Korea (Rep. of)                       Monthly                                 53.5                                        50.0
Malaysia                                 Monthly                                                                                 50.1
Paraguay                                 Monthly                                 76.0                                         66.0
Singapore                                Monthly                                 71.1                                        55.0
Swaziland                               Monthly                                  106.6                                      88.0
Average (unweighted)                                                          71.6                                        82.1
World averages                     Hourly                                    77.8                                        75.7
(unweighted)                         Daily/weekly                           76.7                                       71.2
                                                Monthly                                  71.6                                        62.1

 
Notes:a Data year is 1990,b Countries are grouped according to reference period over which wages are estimated, 
because the female-male wage ratio increases as the reference period increases (since women work fewer hours than 
men on average). For purposes of exposition, estimates for daily and weekly reference periods are combined.c 
Preference is given to estimate for shorter reference period if data are available for two or more reference periods.d 
Japan is included with other Asian countries (which are developing countries), Sri Lanka appears twice because of 
different reference periods. 

Source: Anker(1998) 
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The problem of full employment is crucial for both men and women. Gender-related 
discrimination against women is more likely in countries with high unemployment. From this 
perspective, countries with high unemployment such as Germany, Italy, France and Spain are 
critical.  
 
Compared to trade growth, FDI inflows have a similar impact in the host country to the extent that 
FDI comes mainly from technology-oriented multinational firms, i.e. ownership-specific 
advantages of MNCs are often based on technological (and managerial) advantages. There is, 
however, a caveat with respect to product cycle trade which assumes that in the standardisation 
stage of products, production will be relocated from OECD countries to low wage countries, e.g. 
post-socialist transition countries in Eastern Europe or Asian/Latin American NICs. The crucial 
point here is that high FDI per capita inflows typically raise the overall investment - GDP ratio 
and therefore contribute to high growth and rising/high employment ratios. The Netherlands, 
Sweden, Spain, Portugal, Ireland and the US were clear examples of this link in the 1990s. 
 
Ireland experienced an enormous inflow of FDI in the 1990s. While the economic results were 
positive in terms of high growth of real gross domestic product, the social developments were 
more ambiguous (O’Hearn, 2000). On the one hand, national income (GNP) rose much less than 
GDP since a rising share of foreign capital in the overall capital stock implied a high share of 
profits accruing to foreign subsidiaries and their parent companies. The Republic of Ireland’s 
GNP and GDP had been almost identical in 1980, but in 1990 GDP was 11% higher than GNP, 
and in 2000 the gap was already 1/5. US MNCs have achieved very high profit rates in Ireland 
which were five times as high in the 1990s as in the rest of the world (up from 2 ½ times higher in 
the 1970s). Interestingly, high growth in the 1980s and 1990s went along with increased income 
inequality and rising labour market segmentation. O’Hearn (2000, p. 6) notes: ‘The Irish labour 
market became more segmented during the growth phase of the 1990s, with a clear distinction 
between core and peripheral jobs. Peripheral jobs, more often filled by women in services who 
often work part-time or on a fixed contract, were relatively low paying. Core jobs and especially 
professional positions, more often filled by highly educated men, were higher paying... Rising 
inequality was directly connected to the nature of economic growth in the 1990s. Growth created 
some jobs for skilled and semiskilled operatives in manufacturing, but many more for service and 
commerce workers with low pay.’  
 
The Irish example shows that rising trade and high FDI inflows plus high output growth do not 
automatically lead to rising social cohesion. According to Nolan/Hughes (1997, p.7), the share of 
Irish employees on low pay increased from 20 to 24% between 1987 and 1994, compared to 12-
13 % in the rest of the EU except Scandinavia, where only 5-6% of workers were on low pay.  
 
However, one must not overlook the fact that the Irish boom has reduced emigration and indeed 
stimulated a surprising immigration in the late 1980s and in the 1990s, which might explain the 
paradoxical interplay of sustained growth and a high share of low-paid workers. Moreover, 
sustained growth went along with a long-term decline in unemployment, which was very high in 
the 1980s. As most of the unemployed were unskilled, it would not be surprising to see a 
temporary increase in the share of low-paid workers. This could also partly explain the rising 
vertical earnings dispersions found by Nolan/Hughes (1997, p.5) in Ireland in the period 1987-94. 
Given the increasing dominance of US MNCs in Ireland, the widening in dispersions at the top of 
the distribution is likely to reflect the attempt of US MNCs to repeat rising income dispersion in 
the US in the US subsidiaries abroad. The country (or countries) dominating as a source of FDI 
inflows could also be crucial for other countries, e.g. US firms are certainly dominating in the UK, 
together with Japanese foreign investors. US influence could partly account for the rising vertical 
income dispersion in the UK in the 1980s and 1990s, while strong Japanese influence might have 
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contributed to a relatively high female - male wage gap. Indeed, one could easily empirically test 
the influence of the dominance or influence of certain MNCs. 
 
FDI inflows stimulate trade and contribute directly (via rising investment - output ratio and 
technology transfer) and indirectly (via technology spillover effects) to a higher real GDP and a 
higher national income. This in turn will raise the demand for skilled and unskilled labour. FDI 
inflows represent long-term capital inflows which are typically less volatile than short-term 
portfolio inflows. A high share of FDI inflows in overall capital naturally is crucial as poor 
countries are likely to have a negative current account balance while catching up. FDI has positive 
international external effects to the extent that MNCs help to maintain a global network of free 
trade. 

1.5. GENDER ISSUES 

Facing the new Europe and the increasing trade, investment and technology dynamics, a crucial 
aspect of a changing skilled - unskilled wage ratio concerns gender-specific aspects. Women’s 
opportunities in labour markets are affected by both trade and technology-related biased labour 
demand. The prospects for female workers and employees might increase disproportionately to 
the extent that the aggregate unemployment rate becomes very low. Gender-specific wage 
differentials also have both trade aspects and macroeconomic aspects. Finally, one must take into 
account that women have increasingly participated in higher education and at least young cohorts 
stand to benefit from a global biased demand in favour of skilled labour. 
 
As regards policy challenges in the EU the main issues, namely trade dynamics, innovation 
acceleration and EU Eastern enlargement in a period of globalisation must be taken into account. 
Here crucial policy questions emerge both at the supranational level and at the level of EU 
Member States. One must look both into the challenges for wage bargaining in the new setting of 
the euro zone and globalisation (here with emphasis on FDI growth) and options for (re)training 
and investment in education and human capital. 
 
The reform process in the EU should take into account the recent theoretical and empirical 
findings, including those from NAFTA and the US. Some of the problems encountered in the 
Canada-US-Mexico integration scheme of NAFTA indeed have parallels if one considers EU 
Eastern enlargement. Setting the reform agenda right in the EU can only be expected if the future 
EU enlargements are anticipated. 
 
Some specific problems of trade and labour markets concern the G7 level. This holds not least 
because the Okinawa G7 summit emphasised structural change and the role of the Internet. 
Moreover, the need for pension reform which will affect labour markets and capital markets as 
well is obvious in the US, the EU and Japan. Almost all OECD countries are facing the problem 
of a greying society. 
 
The analysis will not only identify best practices in EU countries that could be applied by 
countries with high unemployment rates, it will also look into some specific challenges of the 
Internet society. We will look into the issue of sequencing of reforms and problems of policy 
assignment (e.g. supranational, national and regional). Various policy options, based on 
theoretical and empirical analysis, will be discussed. Due attention will be given to 
recommendations which can be realised in the medium and in the long run. Reforms of labour 
market institutions, new options for flexible training, and education and Internet policies will be 
discussed. The prospects of alternative gender-related policy initiatives will also be analysed. 
Finally, the study will highlight future research. 
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1.6. MIGRATION 

Rising cross-border migration also plays an important role in growing economic globalisation.  
This section highlights recent trends and then briefly discusses some of the  key issues.  An 
underlying theme is that the characteristics of immigration differ substantially across the OECD.  
Thus, one should be very cautious about generalising the findings about the impact of immigrants 
in one country to other countries. 
 
Table 5 provides information about the stocks of  immigrants (defined either as foreigners or 
foreign born) in selected OECD countries in 1988 and 1998.  The first two columns show that 
population shares of  immigrants have risen in most countries (Declining shares for France and 
Belgium largely reflect naturalisation.).  By 1998, immigrants were close to 9% of the population 
in Austria, Belgium and Germany –  comparable to the nearly 10% share  in the US though well 
below the 20% shares in  Canada and Australia. Despite significant recent increases in inflows, 
however, the immigrant share remained less than 2% for other European countries (including 
Italy, Portugal and Spain).  Because they exclude illegal migrants, these figures understate the true 
totals.  Recent estimates suggest that illegal flows are roughly one-third of the legal flows to the 
US and even larger in Europe.  
 
There is considerable diversity in the characteristics of immigrant flows to different recipient 
countries.  Not surprisingly, differences in source country continue to reflect geographical 
proximity and historical ties.  Within Europe, a significant number of immigrants come from 
other European countries.  However, the third column of the table shows that the share of 
migrants who are citizens of other EU countries ranges from less than 15% in Austria and Greece 
to more than half in Belgium, Ireland and Portugal.   While immigrants tend to be less well 
educated than the domestic population, this is not always the case.  For both Italy and Canada, the 
share of immigrants with a post-secondary education exceeds that of nationals.  We also note that 
the US and France stand out for having migrants who are disproportionately from poorer 
countries1. 
 
The second panel of the table shows that immigrants are typically a higher percentage of the 
domestic labour force than of the domestic population overall.  For the 12 European countries 
overall (excluding Luxembourg) the foreign labour force share rose from 3.5% in 1988 to 4.7% in 
1998.  Again, this average masks considerable diversity across countries.  And as shown in the 
final column, a substantial share of the foreign workers come from other European countries.  

                                                 
1 In 1997, the average source country GDP per capita was less than $6500 for immigrants to both these countries 

compared with more than $10,000 for immigrants to Germany and Japan, and more than $15,000 for immigrants to 
Belgium, the United Kingdom, Denmark and Sweden.   (See Coppel, Dumont & Visco Tables 2 and 3, pp. 10-11) 
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Table 5: Immigrant stocks in selected OECD countries 

           Foreign Population                 Foreign Labour Force          
     All Foreign            EU citizens           All Foreign             EU citizens
(%total population)     (% foreign)        (% total labor force)   (% foreign)

19881         19982        1998                 19883     19984               1998
European Union
Austria  4.5           9.1 12.6 5.4 9.9 11.7
Belgium  8.8           8.7 57.0 7.2 8.8 68.7
Denmark  2.8           4.8 28.2 2.2 3.2 43.6
Finland  0.4           1.6 22.4 30.3
France  6.8           6.3 33.8 6.4 6.1 40.2
Germany  7.3           8.9 26.5 7.0 9.1 31.4
Greece 13.7 13.0
Ireland  2.4           3.0 75.2 2.7 3.2 79.2
Italy  1.1           2.1 21.3 1.3 1.7 21.3
Luxembourg             27.4         35.6 90.5            39.9       57.7 92.9
Netherlands  4.2           4.2 28.7 3.0 2.9 43.6
Portugal  1.0           1.8 53.7 1.0 1.8 50.7
Spain  0.9           1.8 41.2 0.4 1.2 36.1
Sweden  5.0           5.6 42.4 4.9 5.1 49.3
United Kingdom  3.2             3.8 40.4 3.4 3.9 44.5

Other OECD
Japan               0.8            1.2 0.1 0.2

United States5                 7.9                  9.8                                    9.4       11.7                                  
 
Notes:  1 1982 for France;  2 1990 for France;  3  1991 for Italy, 1989 for Belgium, 1992 for Japan; 4  1995 for Italy, 1997 for 

Denmark, Germany and the Netherlands; 5  1990 and 1998 for the US. US data refer to foreign-born population and labour force. 

Source: Main Trends in International Migration OECD 2000.  Table 1.4 (p. 32), Table 1.5 (p. 41). 

 
Countries also differ considerably in the rules pertaining to immigrant inflows. Family-linked 
immigration continues to dominate for  most OECD recipients, particularly the US (and France) 
where it accounts for roughly 70% of the inflow.  The next two most important categories tend to 
be skill-based applicants followed by refugees.  The number of asylum seekers rose sharply for 
many countries during the past decade.  The second half of the 1990s also saw a notable rise in 
policies to encourage temporary migrants with particular skills so as to fill perceived domestic 
labour market gaps – particularly in booming information technology sectors.  To this end, the US 
raised caps to temporary migration, Japan extended the maximum visa duration, Germany 
initiated a temporary immigration programme and the UK and France launched special work-
permit schemes (Coppel, Dumont and Visco, 2000, pp. 18–19 and Table 7). These programmes 
are too recent to be reflected in available data.  Like many aspects of immigration, such policies 
have been quite controversial in the US and many other countries.  And the push for them is 
clearly cyclical – with the downturn in the US economy in 2001, many of those brought in 
through the US programme lost their jobs.  Given these factors, as well as the multiple 
considerations that typically influence immigration policy, these schemes seem unlikely to result 
in major shifts of eligibility criteria in the short term. 
 
A variety of issues arise regarding the impact of immigration on domestic labour markets.   In 
particular, fears are often expressed that immigrants will have a negative impact, by reducing job 
opportunities and wages (overall or for specific groups) for natives.  However, there is no obvious 
relationship between immigrant shares in the population and unemployment rates, with many high 
immigrant countries (like the US) experiencing relatively low unemployment rates.  More careful 
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empirical analyses for the US have found no evidence of a significant negative effect of 
immigration on unemployment.  A few studies have found a small negative effect for some 
European countries.  Notably, foreign workers tend to have higher unemployment rates than 
native workers, and this is particularly true in EU countries.  Similarly, empirical analyses have 
found immigration to have relatively little effect on overall wage rates, though perhaps a stronger 
negative effect for less-skilled natives2. We leave a fuller discussion of this literature to Chapter 2. 
 
A related issue is the extent to which immigrants enhance labour market flexibility and alleviate 
specific labour scarcities.  The issue of flexibility has long been discussed in the European 
context. In a recent study of the US, Borjas (2001) concludes that, because they are more mobile 
than natives, immigrants do tend to increase productive efficiency. Finally, we note that there 
have been a number of other interesting analyses of immigration that are beyond the scope of the 
present study, such as the varied implications for the source country, or the effects on government 
budgets, ageing populations or domestic housing markets in the receiving country3.   

1.7. GLOBALISATION AND STRUCTURAL CHANGE IN EUROPE AND THE US 

We turn now to a discussion of economic integration and structural change from the perspective 
of the US economy4.  In recent decades, the US economy has clearly become more integrated 
with the global economy.  On the trade side, exports and imports of goods and services each rose 
from just 5% of GDP in 1970 to around 12% of GDP in the1990s.  (While this increase is 
substantial, it is important to keep in mind that, largely because of its size, the US remains 
relatively self-sufficient.)  Most US trade is with other industrial nations.  However, in 1999 non-
oil developing countries accounted for nearly 40% of US exports and 43% of  US imports.  The 
increased importance of developing countries in US trade is not primarily a reflection of 
developments in the US, where trade barriers had already been reduced to low levels in all but a 
few sectors.  Instead, it reflects the dramatic and widespread shift towards outward orientation in 
many emerging markets, combined (especially in Asia) with rapid rates of growth.  We have 
already documented the increase in immigrants as a share of the American population and labour 
force. 
The US has also experienced a sizeable rise in cross-border ownership of assets.  While much 
attention has focused on US investments abroad, inward flows have grown even more 
dramatically.  The stock of US foreign assets abroad increased from 22% of GDP in 1980 to 77% 
in 1999 while the stock of foreign assets in the US rose from 18% of GDP to 93% over the same 
period.  Direct investment has been a critical component of these figures, with both stocks 
reaching about 30% of GDP in 1999. 
 

                                                 
2 Borjas (1993, 1999) and Friedberg and Hunt (1995) study the U.S. while Winkelman and Zimmerman , (1993)  
study Europe.  See also Coppel, Dumont and Visco, (2000). 
 
3 See Visco 2000 for references.  

4 The U.S. data cited in the text come from Economic Report of the President, 2001. 
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Table 6: Breakdown of US productivity growth: 1973-2000 

1973-1995 1995-2000 Change

Labour productivity growth rate 1.39  3.01         1.63
Percentage point contribution of:

    Business cycle effect  0.00  0.04          0.04

    Structural labour productivity  1.39  2.97          1.58

Capital services  0.70   1.09          0.38
     Information capital services  0.41   1.03          0.62
     Other capital services  0.30   0.06         -0.23

Labour quality  0.27   0.27           0.00

Structural TFP  0.40  1.59           1.19
     Computer sector TFP  0.18  0.36           0.18
      Other sectors TFP  0.22  1.22           1.00    

Notes: 2000 Productivity is based on data up to and including the third quarter. Subcategories 
may not add to totals because of rounding. 

Source: Economic Report of the President 2001, Table 1.1 (page 28). 

The impressive recent performance of the US economy is well known.  Real GDP growth 
averaged 4% per year from 1993 to the third quarter of 2000.  This strong growth was associated 
with rapid job creation and a sharp decline in unemployment.  But despite unemployment rates 
below 5% for more than four years (1997-2000), core  price inflation remained below 3%.  
Productivity gains appear to account for the lion’s share of the rapid output increases, with 
productivity growing twice as quickly since 1995 as it had in the previous two decades.  Even 
though output growth slowed in the second half of 2000, and prospects for 2001 remain difficult 
to predict, the US continues to be characterised by what has been called ‘the New Economy.’  We 
focus below on three dimensions of the recent US performance that are particularly relevant in the 
context of  globalisation: developments in labour markets, explanations for the recent productivity 
increases and implications of the North American Free Trade Agreement (NAFTA). 
 
While the US performance stands out in terms of employment, other labour market indicators 
have been mixed.  It is useful to distinguish between two periods.  First, from the mid-1970s to 
the mid-1990s, real wages stagnated.  Workers in the bottom 60% of the wage distribution 
experienced real wage declines, while only those at the top enjoyed increases.  Thus, wage (and 
also income) inequality rose significantly.  Part of the increase in inequality could be attributed to 
an increase in the return to education, helping to fuel a heated debate over the explanations for the 
rise in the ‘skill premium’ with globalisation and ‘skill-biased’ technical change emerging as key 
contenders.  This debate will be discussed in some detail below.   
 
In contrast, real wages for the average American worker rose rapidly during 1995-99.   Due to 
rapid increases for those at the bottom of the wage distribution, there has been a partial reversal of 
the earlier rise in wage inequality.  (Interestingly, the earnings gap between those at the top and 
those in the middle continued to widen.)  While workers with at least a college degree continued 
to experience the largest wage increases, real wages also rose for less educated workers (even 
those without a high school qualification). Tight labour market conditions also boosted other 
indicators of job ‘quality’ such as the share of workers with employer-provided health insurance.  
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This period of strong real wage growth mitigated some of the concerns about conditions for 
American workers, but certainly did not eliminate them (see Mishel/Bernstein/Schmitt, 2001). 
 
The rise in productivity growth is widely believed to be the key to explaining why real wages 
began to grow after 1995.  Table 6 provides one breakdown of the sources of this rise in 
productivity growth, prepared by the US Council of Economic Advisers (CEA)5.  It points 
overwhelmingly to the role of  structural and not cyclical factors.  (Of course, only time will tell 
whether the higher growth rates observed during 1995-2000 persist.)  Interestingly, none of the 
growth appears to have come from increased worker skills and education (labour quality).  
Roughly a quarter of the increased labour productivity growth seems to be associated with 
increased investment in capital goods (driven by spending on computer-related goods).  And 
three-quarters has been associated with increased efficiency in the way capital and labour are used 
in production – called structural total factor productivity (TFP) – largely concentrated outside the 
computer-producing sector.  Thus, the major factors that appear to be associated with the 
emergence of this New Economy productivity growth are technological innovations –particularly 
in information technology (IT), although this remains the subject of some debate – changes in the 
organisational structure of  US businesses and shifts in US policy, notably the reversal from fiscal 
deficits to sizeable surpluses.  Globalisation is likely to have played a key role in the first two 
factors, as increased international competition spurred innovation and reorganisation of 
production processes which in turn fostered additional international integration. 
 
Thus, the 1990s were a period of substantial structural change for the US economy.  Many of the 
key structural trends have been closely related to productivity gains (and perhaps to developments 
in the information technology sector as discussed above) as well as to the increasing international 
integration of the US. It is very difficult to tease out the importance of globalisation.  These 
various factors all worked in tandem, producing a virtuous circle of growth for the US. 
 
Finally, an important development during this period was the establishment of the North 
American Free Trade Agreement (NAFTA), which took effect on 1 January 1994.  As the US had 
already formed a free trade pact with Canada (by far its largest trading partner) in 1989, the major 
implications of NAFTA related to trade between the US and Mexico (its third largest trading 
partner).  At the time, the US economy was roughly 20 times the size of the Mexican economy, 
and most analysts expected the agreement to have a much greater impact on the Mexican than on 
the US economy overall.  However, average wages in the US were roughly six times the average 
wage in Mexico, raising significant fears of increased low-wage competition.  Indeed, NAFTA 
secured passage by the US Congress only after a very heated debate that focused on perceived 
threats to US jobs if US firms were to relocate in response to lower wages and/or less stringent 
environmental and other production standards. Thus the agreement also included supplemental 
agreements, related to these issues.   
 
The fact that NAFTA involves greater integration among countries at quite different stages of  
development makes it particularly interesting in the context of a study of the labour market 
implications of trade liberalisation. However, it should be noted that a variety of factors make a 
full assessment of the economic effects of NAFTA difficult.  In particular, the agreement involves 
a 15-year phase-in, and will not be fully implemented until 2008.  The past decade has seen 
significant domestic policy reforms, such as in agriculture, which are only partly attributable to 
NAFTA.  In addition, Mexico was hit by a severe financial crisis in December 1994, complicating 
the task of untangling the reasons for subsequent developments.    

                                                 
5 Other analyses of the U.S. productivity growth include Nordhaus (2001) and Gordon (2000).  The latter provides an 
alternative view. 
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Recent analyses conclude that, as forecast by the mainstream studies, NAFTA has had relatively 
little effect on the overall US economy, including aggregate employment and wages, and a 
somewhat greater, positive effect for Mexico – including helping to speed Mexico’s recovery to 
the peso crisis.  NAFTA’s impact has clearly been greater in certain key industries.  An important 
example is automobiles, where significant cross-border integration has led to a growing volume of 
outsourcing, as multinational corporations ship inputs back and forth between parent operations 
and affiliated plants located on different sides of the borders.  The implied rationalisation of 
activities has involved some worker displacement, though overall employment, wages and 
investment within the US all rose6.  

1.8. BASIC THEORY OF GLOBALISATION, INTEGRATION AND GROWTH 

As discussed above, the world economy has become more integrated over the past quarter 
century.  This is particularly true for industrial and emerging market countries, and previous 
sections have documented the expansion of trade in goods and services, the surge in cross-border 
flows of capital and the increases in international migration. This section outlines the economic 
theory on the implications of globalisation.  Because the relevant literature is large and growing, 
the objective is to provide a roadmap and not a comprehensive review. 
 
We begin with a discussion of some of the key theoretical implications of globalisation for 
domestic labour markets.  Most of the recent work on globalisation and labour markets has been 
motivated by concerns about the apparent shift in demand away from less skilled workers in 
industrial countries during the 1980s and 1990s. In countries with relatively flexible wages such 
as the US and the UK, the result was a sharp increase in the skill premium (wages of more- 
relative to less-skilled workers).  In continental European countries, broadly characterised by 
lower wages, the result was a deterioration of employment levels and unemployment rates of the 
less skilled7.  
 
Two main methodological approaches have been used to model the linkages between 
globalisation and labour market indicators: the quantities or factor-content approach and the 
Heckscher-Ohlin-Samuelson approach, often called the prices approach in this context.  Each is 
based on a model that makes simplifying assumptions about how the world works and is therefore 
is subject to limitations.  Disagreement among analysts about the best approach helps to explain 
the continued, often heated, debate about the implications of globalisation.  The discussion below 
draws on Collins (1998a, 1998b), which provides additional references. 
The factor content approach is based on a simple model of labour supply and demand.  The basic 
idea is that exports of goods and services to the rest of the world increase the derived demand for 
domestic factors of production, while imports and immigration from the rest of the world increase 
the effective supply of factors of production.  Changes in relative supplies of factors can be 
related to changes in relative wages using estimates of demand elasticities.  For example, since 
US imports are relatively more intensive in their usage of low-skilled labour than US exports, a 
rise in net imports should be associated with a rise in the effective supply of less skilled workers, 
and thus with a fall in their relative wage.  One difficulty with this approach is its assumption that 

                                                 
6 Hufbauer and Schott (1993) gives an early assessment of NAFTA.  Burfisher, Robinson and Thierfelder (2001) 
provides a more recent analysis, as well as extensive references.  See Hanson, Mataloni and Slaughter (2001) for 
further discussion of  outsourcing. 
 
7  Kuhn (2001) provides one useful summary of the very different labour market institutions in a number of OECD 
countries. 
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trade flows can be treated as exogenous indicators of globalisation, instead of being endogenously 
determined as part of the model.  
 
The other approach is based on the Heckscher-Ohlin-Samuelson (H-O-S) model of international 
trade.  In this general equilibrium model which assumes perfect competition and constant returns 
to scale, there is no necessary relationship between changes in quantities of factors and changes in 
factor prices.  In other words, an increase in the relevant supply of less skilled labour need not 
imply a fall in their relative price.  Instead, the framework highlights the linkage between changes 
in relative prices of goods and changes in relative prices of factors.  (Other implications of the 
Heckscher-Ohlin model have also been examined.)  In the simplest case, with two factors (skilled 
labour and unskilled labour) and two goods (skill-intensive aircraft and unskilled-intensive 
apparel), the well-known Stolper-Samuelson theorem states that a fall in the price of apparel 
relative to aircraft will reduce the price of unskilled relative to skilled labour.  The story would be 
that greater outward orientation in East Asia and other relatively low-wage economies has 
reduced the world relative price of apparel.  However, in extended versions of the model with 
many goods and many production factors, the relationships between goods and factor prices 
become somewhat more complex, making it difficult to infer the implications of goods price 
changes for the price of a particular type of labour.  
 
Those basing their analysis on the H-O-S model often stress that if globalisation affected relative 
wages of the less skilled, the channel would be through changes in the relative price of goods that 
are intensive in their use of less skilled labour.  Thus, many studies ask whether relative prices of 
goods such as apparel have declined.  The general assumption is that changes in the prices of 
traded goods reflect exogenous changes in the global economy – an assumption that may also be 
suspect, particularly for large industrial countries. 
 
Some of the most recent and interesting theoretical work explores models in which wage 
inequality is driven by forces in addition to globalisation and technical change.  For example, 
Krugman (2000) develops a model with multiple (stable) equilibria in which education acts as a 
signal of skill level.  He shows how various shocks can shift an economy from one equilibrium 
characterised by relatively low wage inequality to another with high inequality.  
 
We turn next to models of the implications of economic integration for the level and growth of 
domestic output.  A variety of trade models emphasise the gains from trade among countries that 
arise as countries are able to specialise.  In particular, the H-O-S model discussed above focuses 
on countries with access to similar technologies but different relative endowments of  productive 
factors, such as capital and high- or low-skilled labour.  While the simplest version, with just two 
factors and two industries, is best known, the underlying framework is rich enough to model a 
host of more realistic (and more complex) scenarios.   A general result from these models is that 
as countries integrate with the global economy, they reallocate capital and labour across sectors, 
some of which expand while others contract.  In this sense the model is best applied to the 
medium- or long-run implications of globalisation.  In particular, it does not address the transition 
period during which workers displaced from shrinking sectors must become re-employed in 
expanding sectors.  Specialisation raises aggregate income, but as discussed above, it also creates 
winners and losers by changing the structure of factor earnings.  It is important to stress, in this 
context, that similar developments would be associated with the structural adjustment to 
technological innovation. 
  
Other models emphasise imperfect competition and economies of scale.  In these frameworks, 
countries gain when they integrate with the global economy by specialising to reach an efficient 
production scale. Gains arise from reductions in production costs and increases in the range of 
available varieties, and it is possible for all domestic groups to gain from trade.  The implied 
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transition is towards industries with a smaller number of larger firms.  However, it is difficult to 
predict which existing firms (and in which countries) will grow and which will disappear.  Again, 
there are implications for involuntary displacement of workers resulting from the restructuring 
implied by globalisation. These models are best applied to trade among countries with similar 
factor endowments and access to similar technologies.  They have been used to study intra-
industry trade among industrial countries, and to model integration within the European 
Community.  Related models have also been used to study the possible effects of globalisation on 
the structure of wages when some groups earn wage premiums.   
 
So far, we have discussed models of how international integration could raise the level of a 
country’s output – often called ‘static’ gains.  Another area of analysis considers the ‘dynamic’ 
gains from integration, or the effects on rates of growth.  One focus here is on technological 
differences among countries.  Opening up enables developing economies to acquire technology, 
capital and skill, thereby raising their productivity.  Over time, these models predict that living 
standards (and wages) for less developed countries that integrate should converge to those of 
advanced countries.  In addition, increased competition from greater international economic 
integration may also spur technical innovation, with positive growth implications for industrial 
economies.  
 
Thus, the theoretical literature identifies a number of channels through which increased economic 
integration should raise a country’s income level and growth rate, at least over the medium to long 
term.  A number of empirical studies have looked for these relationships in the data.  
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2. TRADE DYNAMICS 

With growing intra-industry trade there will be sustained structural change. In a two-country two-
goods model the differences in relative factor prices will no longer exist in the long term, and 
economic convergence will bring the end of neoclassical trade. This, however, is in contrast to 
what we observe in reality. Trade among the OECD countries (those which have achieved 
considerable economic convergence, such as Europe and Japan vis-à-vis the US, in the 1980s and 
1990s) has increased in the long run. From this perspective one also has to consider non-
Heckscher-Ohlin trade. Indeed, in a world with innovation there is scope for sustained 
Schumpeterian trade, including product-cycle trade. To this one has to add the growing intra-
company trade in the context of vertical international integration within multinational companies. 
 
A relatively new phenomenon is the growing role of trade in services. As regards the increasing 
role of trade in services one should point out three underlying impulses: (i) deregulation and 
privatisation of services in OECD countries and NICS, e.g. in the field of telecommunications, 
postal services and energy; (ii) the increasing role of international intra-company services which 
is associated with the strongly increased role of FDI; (iii) the powerful role of the Internet which 
is contributing to growth of trade in goods and services.  
 
International trade has two crucial aspects with respect to labour. Firstly, to the extent that 
growing trade raises global output, the demand for labour will increase. This holds in particular if 
raising output stimulates higher FDI inflows. The overall demand for labour in the host country 
will increase and the wage rate will increase. Secondly, there could be an asymmetric impact on 
skilled versus unskilled labour, namely to the extent that international specialisation is changing. 
Therefore it is crucial to focus on different types of trade. Total global exports can be divided into 
three groups: 
• Ricardo trade which means trade in natural resources and agricultural products where natural 

locational conditions and relative price movements are rather important, e.g. high oil and gas 
prices (as observed in 2000/2001) will stimulate new exploration and investment in the 
capital-intensive oil and gas sector. 

• Heckscher-Ohlin type trade where trade between countries is mainly based on differences in 
factor endowments. Countries which are relatively labour abundant will specialise in labour-
intensive products and exports, while importing capital-intensive products from those 
countries which are capital abundant. A variant of this neoclassical argument is the case where 
instead of capital one considers human capital which is used relatively intensively in 
technology-intensive products. 

• Schumpeterian Grubel-Lloyd trade which is based on trade in differentiated products, often 
based on product innovations or accumulated know-how. The share of intra-industrial trade 
has considerably increased in the period (see Table. 7). 

All types of trade mentioned above could additionally be characterised by static or dynamic 
economies of scale. A different distinction concerns intra-company exports Xi (concerning trade 
within multinational companies) and inter-company trade exports Xn so that total exports are 
given by X = Xi + Xn. 
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Table 7: Intra-industry trade indices, all products1, OECD-Countries 1970-90 

 
 1970 1980 1990 
United Kingdom 
France 
Austria 
Spain 
Belgium/Luxemb. 
Germany 
United States 
Netherlands 
Sweden 
Denmark 
Switzerland 
Canada 
Italy 
Ireland 
Greece 
Portugal 
Finland 
Norway 
Turkey 
Japan 
Australia 
New Zealand 

53.2 
67.3 
60.4 
41.7 
61.4 
55.8 
44.4 
63.4 
52.3 
55.0 
52.5 
52.1 
48.7 
48.2 
32.4 
39.8 
29.4 
52.3 
6.7 
21.4 
20.7 
10.6 

74.4 
70.1 
73.2 
48.9 
67.5 
56.6 
46-5 
60.5 
58.2 
54.8 
59.8 
51.5 
54.8 
55.1 
28.3 
39.5 
37.8 
42.5 
12.5 
17.1 
21.6 
16.3 

 84.6 
77.2 
75.2 
74.2 
72.8 
72.2 
71.8 
69.8 
64.2 
62.2 
60.2 
60.0 
57.4 
56.9 
50.5 
49.2 
45.7 
41.9 
34.6 
32.4 
30.5 
25.9 

 
1 Grubel-Lloyd indices calculated on SITC Rev. 2 3-digit level, adjusted for overall trade imbalances. 

Source: OECD (1997), Globalisation of Industry, Paris, 30. 
 

While traditional trade theory has mainly focused on trade within the framework of a Heckscher-
Ohlin framework, modern trade theory also takes a closer look at the role of innovation, 
economies of scale, product innovation and transportation costs. The new trade theory added 
important aspects (Brander/ Spencer, 1984; Venables, 1985; Helpman/Krugman, 1985), while still 
neglecting the technological dynamics of overlapping research fields (Grupp, 1997). With 
economies of scale and innovation, i.e. differentiated products, the neoclassical free trade doctrine 
has to be modified. It is still true that in a two-country two-commodity model, free trade will 
benefit both countries, but the gains from free trade can be rather unevenly spread depending upon 
which product countries I and II specialise in. The choice of product innovations and of 
technologies can influence the respective gains from trade. Moreover, product innovations are 
quite crucial in high wage economies. A high value marginal product must be achieved if high 
nominal wages are not to be translated into unemployment. Globalisation is associated with an 
intensified innovation race among OECD countries and NICs. While NICs were mainly imitating 
certain technologies in the 1970s and 1980s, they have increasingly become successful innovators 
themselves. Having spent about 1% of GDP on R&D in the 1970s and 1980s, obviously adequate 
to become a successful imitator in many advanced technological fields, several Asian NICs have 
realised R&D-GDP ratios in the range of 1-2.5% in the 1990s. This brings them closer to the 
leading OECD countries. After economic opening up and transformation, East European EU 
accession countries are heading towards a similar development. This ratio started to increase again 
in the late 1990s, after a strong reduction of the R&D - GDP ratio in a first transition stage.  
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Table 8: Share of intra-industry trade of total trade and FDI  in the EU accession countries 

 Intra-industry 
trade, % of 
total trade 

Intra-industry 
trade in EU 
trade, % of 
total EU trade 

Inward FDI, % 
of GDP in 
1995 

Inward FDI, % 
of GDP 1998 

Czech Republic 43.6 56.6 4.9 4.5 
Slovakia 29.4 .. 1.2 2.5 

Hungary 
33.1 44.5 10.0 3.1 

Poland 29.7 33.9 0.9 4.2 
Slovenia 37.4 .. 0.9 0.8 
Estonia 28.8 34.8 5.6 11.0 
Latvia 29.1 19.3 5.5 3.4 
Lithuania 28.1 16.9 1.2 8.6 
Bulgaria 24.5 .. 0.6 3.3 
Romania 25.7 .. 1.2 5.4 

Source: ALHO/HERNESNIEMI/WIDGRÉN (2001) p. 57. 

Box 2: Breakdown of the real trade balance 

Denoting cumulated foreign investment abroad by K*** and the cumulated inward 
FDI by K** we can break down the real trade balance T´ as follows, where we 
denote exports by X and imports by J (J is equal to foreign exports X*, where * 
denotes a foreign variable): 
 

T´ = [xY*(q...) + x´K***] – [(eP*/P){jY(q...) + j´K**}] 
 
Exports are assumed to consist of inter-company exports, which are 

proportionate to foreign output Y*, plus intra-company exports, which are assumed 
to be proportionate to the stock of FDI abroad. Imports in real terms consist of 
imports which are proportionate to domestic output, and to intra-company imports, 
which are assumed to be proportionate to cumulated inward FDI. World exports X´ 
in this two-country approach are simply the sum of the two squared brackets. World 
exports should obviously expand parallel to the stock of global FDI. Part of global 
trade growth in 1985-2000 should thus be explained by the high growth of FDI, 
since FDI has rapidly increased since the mid-1980s. 
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To the extent that the transforming countries can efficiently combine growing domestic research 
efforts with those of subsidiaries of foreign multinational companies, R&D-GDP ratios can be 
expected to go up considerably. Parallel to this one may anticipate that at least some EU accession 
countries will devote more resources to improving education. This should raise the share of 
skilled workers over the long term. Indeed, it seems unlikely that unskilled labour will largely 
benefit from EU Eastern enlargement. Recent analysis (EBRD, 2000) has shown that skilled 
labour seems to benefit more from economic opening up and the EU Eastern enlargement process 
than unskilled workers. This indeed is not surprising since FDI inflows into Eastern Europe were 
mainly motivated by availability of relatively cheap skilled labour. However, unskilled labour also 
should benefit to the extent that aggregate growth also raises demand for unskilled services and 
unskilled labour in such fields as construction and tourism. 

2.1. DYNAMICS OF TRADE AND ACCUMULATION ACCORDING TO MODIFIED 
BASIC THEOREMS 

The dynamics of trade expansion and factor accumulation in a medium- or long-term view are 
important for understanding the impact of trade liberalisation on factor rewards. The starting point 
is the famous Heckscher-Ohlin theorem. Assume that factors are mobile within each country but 
immobile across borders in the medium run (the latter assumption will be relaxed later) and that 
both countries share identical technologies. Then, under perfect competition and free trade in each 
country, the following will hold: countries which are relatively abundantly endowed with labour 
(capital) will specialise in production and export of labour-intensive (capital-intensive) goods. A 
country is considered to be capital abundant if its capital intensity (ratio of capital to labour) is 
higher than in the other country. Free trade will contribute to international convergence of wage - 
interest ratios which results in a context of a uniform real interest rate in international per capita 
convergence. Free trade, therefore, is a substitute for international factor mobility. The implication 
is that poor countries with a relatively small capital stock which are opening to the world 
economy will specialise in labour-intensive production and exports. This implies, in a global 
South-North perspective or an East-West perspective within Europe, that workers are displaced in 
import-competing sectors in the North or Western Europe. In principle the Heckscher-Ohlin 
approach can be applied in a multi-factor context, where a setting with skilled labour, unskilled 
labour and capital is particularly useful. Poor countries are relatively abundant in unskilled labour 
and rich industrialised countries are relatively abundant in skilled labour and capital. 
 
The traditional Heckscher-Ohlin theory is rather static and leaves open how the profits made in 
the export sector are used. We assume, following Welfens (2001a), that profits are invested 
mainly in the accumulation of capital which typically requires the import of machinery and 
equipment, at least in the case of poor countries with a modest level of technological 
sophistication. The process by which the German economy caught up the UK at the beginning of 
the 20th century or the Asian and Latin American NICs caught up the US and the EU in the 1970s 
and 1980s indeed is largely based on rapid capital accumulation – including accumulation of 
human capital through education. It is unclear why investment - output ratios should exceed those 
in the EU or the US were it not for gradual learning-curve effects in the organisation of 
production, which in principle could be easily realised by countries catching up (unless all the 
advanced countries’ knowledge was patented). If the pace of capital accumulation accelerates in a 
stage of falling net birth rates the implication is that over time the catching-up countries will 
become less labour abundant than they were initially. In the medium term (during the period of 
capital accumulation) there will be a strong rise in the import of machinery and equipment from 
the US, the EU, and Japan (their exports of machinery and equipment are, of course, increasing). 
This will raise the demand for and wage rates of skilled labour, provided that the production of 
machinery and equipment is relatively skill-intensive, which is indeed the case.  
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In a long term view one might consider the South’s and Eastern Europe’s increasing import 
demand for capital goods as a source of a long term rise in the relative price of machinery and 
equipment (price ratio of capital goods relative to plastic toys). If this is the case the Samuelson-
Stolper theorem tells us what will happen with respect to factor rewards. According to this 
theorem it holds that if the relative price of a tradable product i is exogenously increased in a 
neoclassical world with free trade, one can show that there will be a rise in the relative factor price 
of those factors that are used relatively intensively in the production of the respective product. As 
skilled labour is used relatively intensively in the production of machinery and equipment, the 
relative wage of skilled labour will rise (relative to the real interest rate and relative to the wage 
rate of unskilled labour). 
 
Now we take a look at the very long run; in the North/Western Europe machines combined with 
skilled labour are producing an increasing amount of machines which are used worldwide. This 
amounts to a quasi-exogenous increase in the endowment of the production factor capital which, 
given relative goods prices, will lead, according to the Rybczynski theorem, to higher output of 
those goods which use the more abundant factor relatively intensively. This does not necessarily 
imply that consumption will fall. Many goods which are labelled as machinery and equipment are 
dual use goods in the sense that they can be used for production as well as for consumption (think 
of a PC or a car). Output of the other goods (e.g. farming products in a model with capital goods, 
consumption goods and crops) will fall in absolute terms.  
 
A final remark with respect to the dynamic adjustment process taking place in the scenario of 
economic opening up and rising trade. With more and more skilled workers active in the North 
(with reasons for an increase of their numbers given subsequently in more detail) it is only natural 
to assume that innovation dynamics will increase. The number of patent applications per capita (a 
proxy for innovativeness) will increase and this Schumpeterian development will undermine our 
Heckscher-Ohlin world of standardised  goods and equal international access to technology. 
Rather, Schumpeterian innovation dynamics will mean that access to production technology 
becomes asymmetric in the world economy and that so-called product cycle trade will gain in 
importance. Product innovations and process innovation will create a world of oligopolistic 
competition whose dynamics so far are not fully understood, although some of their inherent 
adjustment processes might follow a similar logic as described in the neoclassical model without 
innovation. However, this is not really clear from a theoretical perspective, and this holds all the 
more since in reality foreign direct investment complicates the modelling exercise. 
 
The rise of the wage ratio of skilled labour to unskilled labour will have certain effects in the 
North. It will stimulate investment in education, training and retraining. This is increasingly the 
case,  the more government sets adequate expenditure priorities in this respect. Indeed, the US and 
the EU invest increasingly in education. However, there are enormous differences among EU 
countries. The US has created more than 2 million new jobs in the 1990s in education. 
 
Can we find empirical evidence that the world economy facing increasing trade and economic 
opening-up is developing in the way which was outlined in the paragraphs above? Tyers/Yang 
(1997) analyse the economic opening-up and catching-up process of Asian NICs in the 1970s and 
1980s. Their model distinguishes five types of labour: skilled (professional) labour and unskilled 
(production) labour outside agriculture, farm labour, land and capital. They find the following 
export patterns and import patterns for the rapidly developing economies (RDEs): 
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Table 9: Changes in merchandise exports and imports of the rapidly developing countries 
(RDEs), 1970-1992 (percent of 1970 total exports and imports, respectively)* 

 Exports Imports 

Crops 16 11 
Other agriculture, forestry and fishing 33 22 

Mining and energy 35 59 
Manufacturing intensive in capital 103 63 

                    in production labour 196 74 
                    in professional labour 271 456 

All merchandise 653 686 
 
*Estimate in real terms. Note the changes are calculated as percentages of 1970 total trade, so they sum to the total at 
the bottom of each column 
Data source: UN Commodity Trade Statistics in concordance with the GTAP industrial classification. The changes are 
deflated by commodity-specific indices drawn from the IMF International Financial Statistics for agricultural 
products and US import price indices for the other commodities. 

Source: TYERS/YANG (1997), p. 396. 

The findings of Tyers/Yang indicate that export industry has strongly increased the share of 
labour-intensive products, while the import side shows that the old industrial countries (US, EU, 
and Japan) have increasingly specialised in skill-intensive products. While the relative growth rate 
of capital-intensive and unskilled-intensive exports exceeded that of imports from old 
industrialised countries, the percentage increase in exports using skilled labour, though showing 
the highest relative increase within all exports of RDEs, was smaller than on the import side. A 
similar pattern can be expected with respect to the economic opening-up of Eastern Europe and 
EU Eastern enlargement (simply replace RDEs with East European Accession Countries). 
 
An interesting question concerns the issue whether there is biased technological change. 
Berman/Bound/Griliches (1994) have shown that there is biased technological change which 
raises the demand for skilled labour in OECD countries. Their analysis (restricted to the 
manufacturing sector) shows that the ratio of skilled to unskilled workers increased by ¼ while 
the corresponding wage ratio increased by 6%. The argument in favour of the biased 
technological change hypothesis is twofold: (1) the rise in relative labour demand took place 
despite the rise in relative costs of skilled labour. (2) Changes similar in direction were pervasive 
at the industry level. The change in the mix of overall employment would have stemmed from 
relative declines in employment in those sectors which were most exposed to import competition 
had import competition been the major driving force in the rise of skilled labour, and some 
industries could indeed have exploited the relatively cheap unskilled labour by substituting capital 
or skilled labour through unskilled labour.  
 
One may note here that there is a basic asymmetry in substitution which amounts to a 
technological ratchet effect. Once the more complex technologies in combination with more 
skilled labour are in use it will be almost impossible for unskilled labour to recover its old 
position should the relative price of technology-intensive products fall.  

2.1.1. Dynamic aspects of trade expansion 

The rapid expansion of trade, portfolio capital flows and foreign direct investment has created an 
increasing international network of interdependency. With the share of intra-industrial trade 
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growing over time in OECD countries, trade has increasingly had pro-competitive effects and 
enhanced the diversity of consumption. Structural change has accelerated at the same time in a 
world economy in which OECD countries face strong competition from newly industrialised 
countries and the recently transformed Eastern European countries. Government policy options in 
EU countries face difficult challenges, with economies becoming more open in terms of trade - 
GDP ratios and more exposed to volatile capital flows. Moreover, the creation of the euro has 
fundamental consequences for financial markets, international capital flows and savings in 
Europe, and not all aspects of monetary integration are enhancing growth or employment.  
 
In the global economy many poor countries with high population growth opened up to trade and 
investment in the 1980s and 1990s, thus contributing (most visibly in the case of China) to a 
rising global supply of unskilled labour. This could contribute to a fall of the wage-real interest 
rate worldwide and in particular to a fall in the wage ratio of unskilled to skilled workers, which 
in turn could result in more long-term unemployment, as the majority of unskilled unemployed in 
the EU find it harder to find a new job than skilled workers. Labour markets in Europe tend to be 
less flexible, while the US labour market is extremely flexible and has combined rising wage 
disparities with record employment growth in the 1990s. Nevertheless, some EU countries (not 
least those with a social market economy, e.g. Sweden and Netherlands) have adopted reforms 
which have strongly reduced unemployment, created new jobs and contributed to sustained 
growth and rising trade. 
 
At the same time multinational companies from Europe, the US and Japan have strongly increased 
foreign direct investment (FDI) flows within the OECD, here in a two-way street, and in the 
global economy. This has implications for the demand elasticity in labour markets and thus 
consequences for equilibrium-real wage growth. Moreover, to the extent that multinational 
companies in non-Schumpeterian industries (Schumpeterian sectors are those where production 
and R&D can hardly be uncoupled) are dominating global foreign direct investment, the topic of 
how strong FDI flows contribute to rising wage differentials between skilled and unskilled 
workers arises. This holds to the extent that Schumpeterian and non-Schumpeterian industries 
differ in skilled labour intensity. A crucial aspect of multinational investment abroad is close links 
to trade, i.e. in the US, Germany, and Japan about 1/3 of trade is intra-company trade. To put it 
differently, globalisation, trade and FDI go together.  
It is not only FDI which has contributed to a non-neoclassical world in which different 
technologies in different countries are used in markets with innovations. Labour mobility also 
increased worldwide in the 1990s. While labour mobility of unskilled workers is not really a new 
phenomenon, there is increasing global competition for skilled experts, most notably in the 
computer and Internet sector. Immigration policies for certain expert groups have been liberalised, 
both in the US and in some EU countries (e.g. Finland, the Netherlands and Germany). The 
expectation is that inviting international experts and entrepreneurs will create more jobs. 
 
Globalisation has accelerated technological change, and innovation cycles have shortened, as was 
shown in several studies, including recent OECD publications. This points to a rising role of 
structural change and a link between trade in product-cycle goods and adjustment in labour 
markets.  
 
Labour markets stand to benefit from technological dynamics, depending on the type of 
specialisation in the tradables sector and national and global technological dynamics, or to lose in 
the sense that fewer jobs are created and structural unemployment is increasing. In the late 1990s 
the diffusion of the Internet has created new jobs and increased the international mobility of 
service providers and service users so that more trade in services has become possible at declining 
transaction costs. While it is not yet fully clear whether the Internet in combination with modern 
computers and telecommunications is contributing to higher potential output growth, there are 



Impact of Trade Liberalisation on Employment, Labour and Gender Relations 

  PE 313.071 36 

first empirical studies which show some potential for higher employment in Europe (and the US) 
in the context of the so-called new economy. The new Internet-based flexibility in combining 
work and home activities could imply new opportunities for women seeking work, but also more 
flexibility for men and women sharing work in various ways during the family life cycle. To date 
economic policymakers in Europe (and the US) have not looked much into the new opportunities 
related to the Internet, but the EU Lisbon summit of 2000 emphasised the crucial role of the 
Internet and Europe’s need to catch up with the US in terms of venture capital financing. 
 
While the US reached full employment and accelerating productivity growth in an environment of 
low inflation rates in the 1990s, most EU countries faced serious labour market problems, with 
some of the smaller EU countries embracing adequate reforms and making considerable progress 
in employment creation in the late 1990s. However, the large core economies in Euroland - 
Germany, France and Italy - still face high overall unemployment and much long- term 
unemployment. Spain still had a high unemployment ratio in 2000, although visible reductions in 
unemployment rates were achieved. One can also find different strategies pursued for creating 
new employment and reducing unemployment, in particular among the rising number of unskilled 
workers, within this picture of diversity among OECD countries.  
 
It is important to take into account recent theoretical and empirical findings with respect to links 
between trade expansion, technological dynamics (partly reflecting international intra-firm 
transfers within MNCs, but also other forms of licensing and patent trade), and wage differentials. 
The ratio of skilled to unskilled labour is most important here. One may emphasise that to the 
extent that there are systematic effects in the tradables sector there could be spillover effects in the 
nontradables sector. This sector, even if not directly or indirectly affected by trade, is indeed 
increasingly influenced by multinational companies. Privatisation of infrastructure services in the 
1990s (including deregulation) has contributed to stimulating FDI in the nontradables sector. 
International mergers and acquisitions as well as greenfield investments in these sectors has 
increased in EU countries in the 1990s. It remains to be analysed to what extent trade and FDI 
have affected employment and the wage structure in the tradables and nontradables sectors. This 
might influence wage bargaining in various ways, to the extent that MNCs are gaining relative 
importance in OECD economies. MNCs are relatively large corporations which in EU countries 
stand both for relatively high innovativeness and high degrees of unionisation. The observation 
that there is a size bias in wage levels cannot easily be attributed to either trait. 
 
As regards the EU it is quite important to understand the direction and intensity of structural 
change, and especially the impulses related to international markets and trade. Adequate economic 
analysis must focus on both trade-related and technology-related changes in wage structures. The 
debate on economics is quite controversial. However, in a dynamic perspective an either/or 
approach might be inadequate since there could be an interdependency between trade and 
technology; e.g., assuming that rising trade favours in particular economies-of-scale-
intensive/technology-intensive goods, it is clear that trade would then stimulate technological 
progress, as firms can finance higher R&D expenditures which can be recovered through larger 
production runs of tradables. Larger volumes of goods sold in world markets with increasing 
numbers of consumers allow the financing of higher R&D-sales ratios. This is compatible with 
the observation that civilian R&D - GDP ratios in most OECD countries have increased in the 
1980s and 1990s at the macroeconomic level, assuming that R&D and sales are proportionate. A 
better understanding of these aspects and their relevance for policymakers cannot be gained 
without taking empirical perspectives on modified gravity equations into account. Technological 
aspects can be incorporated in trade gravity equations. 
 
Trade aspects are not the only crucial aspect for changes in innovation dynamics and changing 
wage differentials. The deepening of capital markets and the rise of capital flows could also 
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contribute to higher innovation intensities. However, taking into account that intangible 
investments and innovations have become increasingly important in OECD countries, one 
wonders how alternative financial market structures affect firms’ access to capital. To the extent 
that bank-dominated financial markets (such as those in continental EU countries) are reluctant to 
finance investment in intangible capital (e.g. software) and Internet-based innovations, countries 
could face new problems in labour markets. It might be impossible to restore full employment 
without adequately adjusting capital markets (possibly incorporating some aspects of the Anglo-
American model). Thus the unemployment problems in the EU have to be discussed both in terms 
of labour market reform (with some well-known problems) and capital market reforms. 
 
The variety of different success stories of factor market reforms in the EU raises many issues. It 
will be crucial to identify both idiosyncratic elements of success and those elements which can be 
used for best-practice diffusion within Europe. The problems could become compounded by EU 
Eastern enlargement, where EU-accession countries with relatively low wages and high labour 
mobility are already influencing wage structures in the EU-15. EU accession countries from 
Eastern Europe have benefited from the Europe treaties and asymmetric trade liberalisation. 
Unskilled workers’ jobs seem to be at risk in many countries of the EU-15. However, the negative 
current account positions of most transition countries and their structural modernisation needs 
(raising EU exports for machinery and equipment) suggest that the aggregate impact on income 
(and possibly employment) could be positive for the EU. 

2.1.2. Trade and labour markets 

Economic analysis has established some clear statements on the links between factor endowment, 
factor prices and trade. The most fundamental starting point in trade theory is the Ricardo theorem 
of comparative advantage, which is often stated within the framework of a two-country, two-
commodity, two-factors framework. The theory of comparative advantage explains why countries 
I and II develop a certain specialisation in export and import. Even if a country has an absolute 
productivity advantage for both goods A and B, it will specialise in one good as its export good 
where the relative costs advantage is decisive. A special case is when certain natural resources are 
found only in one country, which establishes a natural competitive advantage. The Ricardo 
perspective means that every country can gain from trade as long as there are relative cost 
advantages. It is, however, doubtful that economic opening-up will lead to full employment of all 
resources, since on the one hand the economy consists of a tradables and a nontradables sector, 
and on the other hand competition in goods markets and labour markets does not come 
automatically – most theorems in trade theory assume that there is competition.  
 
Transitory adjustment problems in the tradables sector could bring about transitory unemployment 
problems, as the economy will specialise in line with comparative advantage. Factors will move 
out of shrinking sectors (those with comparative disadvantage) and move into the expanding 
sectors. If there are adjustment costs of factor reallocation there will be transitory and possibly 
also some long-term unemployment unless wages are fully flexible. Competition will play an 
important role here. While competition is typically strong in the tradables sector, it is often rather 
weak in the nontradables sector. This is the sheltered sector according to the Scandinavian model 
of inflation and unemployment.  
 
The Heckscher-Ohlin theorem states, for a world with internationally immobile production factors 
and identical technologies abroad and at home, that under perfect competition and free trade in 
each country the following will hold. Countries which are relatively abundantly endowed with 
labour L (capital K) will specialise in the production and export of labour-intensive (capital-
intensive) goods. A country is considered to be capital-abundant if its capital intensity (ratio of 
capital to labour) is higher than in the other country. Free trade will contribute to international 
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convergence of wage-interest ratios (real wage rate at home w= real wage rate abroad w*), which 
results in a context of a uniform real interest rate (r=r*) in international per capita convergence 
(identical per capita income) as soon as there is convergence of capital intensity (k=K/L). The 
latter is assured by neoclassical growth theory. If both countries I and II are characterised by a 
linear-homogenous production function, then output is Y =wL+rK in country I and Y* = w*L* + 
rK* in country II, and per capita output y and y* are given by y=w + rk and y*=w* + r*k*  (with 
K/L denoted by k), respectively. Free trade is therefore a substitute for international factor 
mobility from the perspective of wage and income equalisation. No country will stay poor 
according to the neoclassical Heckscher-Ohlin model. With respect to EU Eastern enlargement 
this suggests that growing East-West trade will bring about equalisation of w and w* and r and r*, 
while the mechanics of neoclassical growth theory suggest that capital intensity K/L in Eastern 
Europe will catch up over time with the EU-15. 
There is a straightforward link between the neoclassical trade model and factor rewards, namely 
the Samuelson-Stolper theorem. If the relative price of a tradable good i is exogenously increased 
in a neoclassical world with free trade, one can show that the relative factor price of that factor 
which is used relatively intensively in the production of the respective good will be raised. 
Example: If the relative price of aeroplanes relative to that of cars is increasing (we assume 
aeroplane (car) production requires a high (low) ratio of skilled to unskilled labour), then the 
relative wage ratio will improve in favour of skilled workers. From the perspective of a small 
country the rise in the relative price of good i can be considered as exogenous, e.g. due to a 
positive income elasticity for travelling on planes, that is there is a shift of the demand curve in 
favour of air traffic in the world economy over time (as real income is growing). 
 
There is, finally, a theorem which suggests a unique link between factor endowment changes and 
structural changes. The Rybczynski theorem states that an exogenous increase in the endowment 
of production factor j (given relative goods prices) will lead to a higher output of that good which 
is using the abundant factor relatively more intensively. Output of the other good will fall in 
absolute terms. Example: Government raises expenditure on higher education so that the number 
of skilled workers increases. According to the above theorem the production of relatively skill-
intensive goods will increase. 
 
This neoclassical model is useful in many respects and can help to analyse many issues and 
topics. However, it also has limits. The four basic caveats are as follows. 

• If there are economies of scale (exploitation of which might be related to the size of the home 
market), then goods markets and factor markets will not be characterised by perfect 
competition. Indeed, manufacturing industry is typically characterised in many sectors by 
static and dynamic economies of scale. 

• Technologies are not identical across countries, and there are international technology 
spillovers from trade, foreign direct investment and direct technology trade (trade in patents 
and international licensing). It is a crucial finding of empirical analysis that technologies differ 
and that only a few countries are major sources of international technology flows. Verspagen 
(1997) found that the US and Germany are major sources of international technological 
spillovers in OECD countries and that technological spillovers contribute to economic growth. 
If technologies and technology spillovers are indeed different across countries, then 
Schumpeterian dynamics must be carefully studied, i.e. differences in the endowment and the 
‘production’ of human capital and R&D capital. Research and development capital is 
accumulated in OECD countries and newly industrialising countries via private and public 
R&D expenditures. R&D - GDP ratios obviously differ considerably across countries, as do 
patent application figures. 
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• If there is a bias in technological progress (i.e. progress is not augmenting labour and capital 
equally) then we might also have a bias in factor demand, e.g. if technological progress is 
labour-saving, the effective capital intensity is falling so that the ratio of real interest to the real 
wage should increase, thus benefiting capital owners. If, however, technological progress is 
capital-saving, then the effective capital intensity is increasing so that labour productivity will 
rise and real wages could increase strongly. 

• If there is factor mobility, in particular capital mobility in the form of foreign direct 
investment, then the neoclassical analysis about the link between trade and labour markets 
might be doubtful. This holds in particular since foreign direct investment is typically based on 
ownership-specific advantages often related to technology and innovation. Therefore the 
neoclassical hypothesis that marginal factor reward is holding becomes doubtful since various 
market imperfections could play a major role in technology-intensive sectors. 

From an empirical perspective there is a crucial caveat with respect to divergence of productivity 
growth at a sectoral level. While neoclassical theory (the basic assumption of identical 
technologies at home and abroad) suggests that productivity levels should converge, 
Bernard/Jones (1996) have shown for OECD countries that divergence of sectoral productivity 
growth can persist. This can only be explained by imperfect competition in a setup with 
Schumpeterian dynamics, e.g. if first mover advantages do not quickly melt away, the imitating 
firms will lag behind in terms of productivity vis-à-vis the internationally leading firms. In the 
1990s the US achieved a remarkable lead in information and communication technology which is 
amply borne out by the bilateral surplus in net exports of the US to the EU. The US lead in terms 
of economic growth (compared to EU-15) in the 1990s is obviously strongly related to the ICT 
sector. High total factor productivity growth of the US partly reflects high R&D efforts of US 
firms and US government in this sector (Röger, 2001), a view which is also supported by the 
empirical evidence for a positive link between R&D spending and TFP growth (e.g. 
Coe/Helpman, 1995). 

Haskel/Slaughter (1999, p.162) show, in a neoclassical two-sector model with skilled workers and 
unskilled workers (with one sector producing machinery and using skilled labour intensively, the 
other sector producing a standardised  low-technology product using unskilled labour intensively), 
that the ratio of skilled labour wage WS/WN to unskilled labour is positively correlated to the 
exogenous relative world market price ratio PS/PN, where PS is the price of the sector using skilled 
labour intensively, while PN is the price of the other sector. One may dub the sector using skilled 
labour intensively as Schumpeter-sector, the other as non-Schumpeter sector. The wage ratio is 
given by 

 
WS/WN = f(PS/PN, AS, BS, CS, AN, BN, CN); f1,2,3,4>0, f5,6,7 >0  

A, B, and C are parameters standing for neutral, unskilled-biased, and skilled-biased technological 
progress in the two sectors S and N. This equation is crucial since it shows that for relative wages, 
only product prices and technology matter. National factor supplies are irrelevant. This 
corresponds to the factor price insensitivity theorem (Leamer and Levinsohn, 1995). The economy 
absorbs changes in relative labour supply by changing its relative output mix as suggested by the 
Rybczynski theorem. Hence an increase in the endowment of skilled (unskilled) labour will 
increase the output of the Schumpeter (non-Schumpeter) sector such that national factor prices do 
not change. In different models, factor supplies can, of course, affect factor prices (e.g. Freeman, 
1995, Richardson, 1995, Johnson, 1997 and Topel, 1997). A crucial implication of 
Haskel/Slaughter (1999, p. 163/164) is that the sector bias of sector-specific technological 
progress is what matters, in contrast to the one-sector model in which the factor bias of 
technological change is crucial for relative factor prices. Any technological progress in the 
machinery sector, be it neutral, labour-augmenting or capital-augmenting, will raise the ratio of 
skilled labour wage to unskilled labour wage. As Haskel/Slaughter (1999, p. 163) state, ‘The 
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intuition is the same in all cases. Technological progress in a sector makes that sector profitable at 
fixed product prices and initial factor prices. All producers respond to this profit opportunity by 
trying to expand production in the that sector. Hence, national labour demand increases for the 
factor employed relatively intensively in that sector. Given a fixed labour supply, relative wages 
adjust until the profit opportunities are arbitraged away. Thus the basic conclusion of the one-
sector model is completely reversed for a two-sector model with exogenous product prices.’ 

This finding has very important implications for gender wage differentials. If technological 
progress is relatively strong in sectors in which mainly male workers are employed, then this will 
raise the gender wage differential.  

Role of economies of scale 

Workers employed in such industries will enjoy a wage premium over other sectors. If female 
workers are under-represented in economies of scale industries (e.g. because such industries rarely 
offer part-time jobs preferred by many women), then there will be a systematic wage bias in 
favour of male workers in the economy. 

2.1.3. European Monetary Integration and labour markets 

EU trade is mainly intra-industry trade (Brühlhart/Hine, 1998), so that technological dynamics 
and real income or ‘terms of trade’ (international relative price) shocks should cause rather 
smooth adjustment processes, less complicated than in the case of dominant inter-industrial trade, 
when for example relative price shocks could wipe out a whole sector in the course of adjustment 
and international specialisation. EU internal interdependency is likely to rise within the group of 
euro zone countries since they are subject to a single monetary policy. It will take time, however, 
to achieve a strong parallelism of national business cycles, as at the beginning of the euro this is in 
place only for a subset of countries (Buscher, 1999). Even Euroland countries differ in their 
dependency on non-EU markets, where Ireland’s share of extra-EU-15 export - GDP ratio stands 
out with a forecasted 36.9% in 2002, up from 24% in 1998. Portugal’s and Greece’s ratio of an 
extra-EU-15 export is lowest, namely 5.3% each. Germany’s share of 16.3 is higher than the 
forecasted 12.6% of Italy (close to the EU average of 13%), and the forecasted 9.6% for France 
and 6.8% for Spain (European Commission, 2000, pp. 292, 293). The basic conclusion from the 
analysis of extra-EU export ratios is that Germany, Italy, Belgium, the Netherlands, Austria, 
Ireland and Finland are potentially more exposed to trade shocks from the non-EU world than the 
EU average. Strong exporters of machinery and equipment to the US, such as Germany, Italy, 
Austria and the Netherlands, are relatively widely exposed to cyclical developments in the US on 
the one hand, but also to potential US import barriers. At the same time these countries stand to 
benefit greatly from EU Eastern enlargement. 
 
While some authors (e.g. Cukierman/Lippi, 1999, Burda, 1999 and Barrell/Dury, 2000) anticipate 
that monetary union will lead to more aggressive wage bargaining and increasing labour market 
rigidities as regional monopoly positions might be reinforced in the context of uniform pricing in 
the euro zone, other authors (e.g. Franz, 2000, Calmfors, 2000 and Welfens,1998a) anticipate that 
over the medium and long term, wage rigidities could fall. Calmfors assumes that trade unions 
will recognise that higher wage flexibility will be needed with the end of national monetary policy 
and will indeed pay off for collective bargaining partners. A more decentralised approach to wage 
negotiations might be adopted. Welfens argues that the growing presence of multinational 
companies within the EU and Euroland will make firms’ threats to relocate plants abroad more 
credible so that trade unions will become more flexible. Visser (2000) shows that some countries 
in the EU have indeed become more decentralised in comparison to the 1970s and the 1990s. 
Elmeskov et al. (1998) argue in a similar way and point out that Denmark, Finland, Sweden and 
the UK have moved towards a more decentralised wage setting, i.e. moving from an economy-
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wide wage setting, such as in Denmark in the 1980s, towards wage setting at the industry level or 
to wage setting at the firm level (as in the UK in a phased-in process in the 1990s and in the US 
traditionally). It is noteworthy that Italy, Ireland and the Netherlands have moved in the 1990s 
towards a more centralised coordination and centralisation. 
 
Cukierman/Lippi (1999) argue that each national trade union will be aware in Euroland that it is 
less responsible for inflation than before, and this will make trade unions more aggressive. This 
argument is only partly convincing since firms facing tougher price competition could generally 
become more resistant against excessive wage claims. At the same time one may anticipate that 
German trade unions, sometimes cooperating with trade unions from Belgium and the 
Netherlands, will play a key role in wage bargaining in Euroland, and for the medium term there 
is no reason to assume that they will change previous bargaining patterns much since the ECB 
monetary regime closely resembles that of the Deutsche Bundesbank. While Holden (1999) 
argues, pointing to the examples of Sweden and Germany, that a stronger national coordination of 
wage bargaining could bring about positive real wage effects in the absence of the potential threat 
of a restrictive national monetary policy, Calmfors (2000) expects that a more decentralised wage 
setting will generate higher benefits for workers and employees. 
 
Given structural economic divergences in the euro zone countries, ECB monetary policy will not 
affect individual countries uniformly (Mayes/ Viren, 2000 and Hallet/Viegi, 2000). From this one 
could conclude that intra-Euroland coordination of trade unions and employer organisations is as 
likely or unlikely as before the start of the euro and the ECB. However, certain structural 
differences will become smaller over time, e.g. Germany’s well-known preference for bank 
lending is expected to be weakened in the face of the emerging euro capital market which offers 
relatively cheap access to external capital for firms with a fairly good rating. Indeed, German 
firms seem to rely increasingly on bond financing in Euroland.  
 
Rising capital mobility in Euroland (Stirböck/Heinemann, 1999) could also affect labour markets 
in the long term. Investors will react faster and more strongly than previously to rate-of-return 
differentials within the Community as capital market integration is reinforced by the euro and by 
institutional changes such as the new takeover directive envisaged by the EU. This could imply 
that regions with high unemployment and hence poor prospects for high profit rates in most 
markets will suffer from capital outflows and therefore could restore full employment only if 
wages became more flexible downwards, or if EU regional aid (subsidising investment) could be 
mobilised on a larger scale. Facing EU Eastern enlargement and the fact that regional aid for the 
EU-15 will have to be trimmed in order to make room for allocating structural funds to poor EU 
accession countries, more EU funds for regions with high unemployment rates in the EU-15 
cannot be anticipated. It is, however, unclear that trade unions in all EU-15 countries would draw 
the conclusion that wage setting should become more decentralised.  
 
From our analysis it follows that more regional differentiation of wage rates is needed in the EU. 
To date neither the European Commission nor the European Parliament have looked into this 
issue. From an analytical perspective one may recommend that each member country regularly 
collects and publishes data on regional wage differentials in nominal terms and on a PPP basis. 
Broader regional data sets on migration indicating the source region for immigrants and the target 
region for emigrants would also be desirable. This information is not available to date at the Nuts-
II level. 
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2.2. WAGE STRUCTURE IN A PERIOD OF ECONOMIC OPENING-UP AND 
GROWTH 

Trade has a direct effect on growth, but it might also have important effects on the choice of 
technology and can thereby be more important than the direct effects would suggest. Exports 
clearly facilitate exploitation of scale economies, and imports support economic catching-up by 
giving the country access to high quality intermediate imports, but also by exposing the import-
competing firms to the pressure from the world market. Moreover, with rising per capita income 
there will be more intra-industry trade which is in turn partly related to vertical intra-industry 
trade, which means trading in products of different qualities. 
 
While neoclassical theory suggests that economic opening-up will lead to international 
convergence of factor price ratios and of absolute factor rewards, reality has often shown (at least 
temporarily) that international income differentials have increased and that income differentials 
within the country that opened up have increased.  
 
Recent analysis (survey: Jansen, 2001) has shed light on the issue of wage dispersion in the sense 
of the wage ratio of skilled to that of unskilled labour. Manasse/Turrini (1999) focus on a model 
with intra-industry trade, including vertical intra-industry trade which means trading of different 
product qualities. The model assumes that in order to export, firms have to pay some fixed costs.  
As the country opens up for trade, those companies producing the high qualities can afford to pay 
the fixed costs. Thus only the high-skilled workers employed in the production of high quality 
products will benefit from trade. Intra-industry trade could thus lead to increasing wage 
inequality. This is, of course, not an argument against trade. Rather it points to the need for 
training and retraining, as well as some redistributive activities of government aiming at 
maintaining some minimum social cohesion. 
 
Duranton (1999) emphasises the role of intermediate products which can be of low or of high 
quality, but only skilled workers are able to produce the high quality intermediate products. As 
final goods producers decide whether to use advanced technology or low technology, which is 
inferior in productivity, the decision in favour of advanced technology could strongly benefit 
skilled workers. It is possible that in autarky advanced technology is not used because of a lack of 
high quality intermediates due to the scarcity of skilled labour. With economic opening-up high 
quality intermediates can be imported, and high-skilled workers will improve their relative wage 
as they will no longer work in the production of low quality goods. 
 
A third mechanism was pointed out by Grossman (1999) who presents a model with two different 
sectors: one sector in which workers are paid according to their individual marginal product (e.g. 
the software industry) while the other sector cannot technically distinguish individual marginal 
products and therefore pays according to the average worker’s talent in this sector (e.g. 
automotive industry). In this setting we will see the most talented workers being active in the 
software industry. When two countries with different distributions of workforce start trading we 
will observe that in the country with the more heterogeneous workforce more people will be 
working in the software sector. When the two countries start trading the country with the more 
heterogeneous workforce will specialise in software and export software products, while the other 
country will export cars. This tends to increase the inequality in the ‘software country’ while the 
opposite holds for the country with the more homogenous workforce. 
 
Taking into account a macroeconomic production function and adopting a growth perspective it 
holds that overall economic growth (with g denoting a growth rate) can be written as gY = b1gL + 
b2gN + b3gK + b4gT –b5Z, where L is unskilled labour, N is skilled labour, K the stock of capital, 
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and T the rate of technological progress which itself is influenced by various variables, including 
government R&D support, trade volume and foreign direct investment inflows. Z is the degree of 
political instability which negatively affects growth. Kormendi/Mcguire (1985) and Levine/Renelt 
(1992) have focused on a broader set of variables to explain growth in a cross-country regression. 
 

2.3. GLOBAL LABOUR SUPPLY AND DEMAND 

In the US and other industrial countries, the relative supply of more skilled workers has risen.  If  
these supply side developments were the key driving force, one would expect to see relative 
wages of more skilled labour declining, or in countries with less wage flexibility, to see the 
unemployment rates rising disproportionately among the more skilled. Instead, relative wages of 
skilled workers have risen in some countries, while in others, it is employment indicators for less 
skilled workers that have deteriorated. Furthermore, despite increases in the skill premium in 
some countries, there appears to have been a widespread increase (across industries and countries) 
in the employment share of the highly skilled. Thus, analysts have focused on shifts in labour 
demand to explain the observed labour market developments – arising perhaps from some 
combination of technological change and globalisation, but with somewhat different implications 
in individual countries, depending on a range of domestic labour markets and other institutions. 
(Cline, 1997)  
 
Consider first the supply side. In many developed economies, unemployment rates have remained 
persistently high, particularly for young people. In addition to the unemployed, there remains a 
significant supply of individuals who are either underemployed or discouraged and are no longer 
seeking work. Furthermore, large numbers of individuals from developing and transition 
economies hope to migrate to the richer countries in search of jobs and better living standards. 
 
Focusing on employment trends, there appears to have been a clear shift towards demand for 
higher skilled workers. While the phenomenon seems to be worldwide, affecting developing as 
well as developed economies, its implications differ across countries, reflecting in large part the 
variety of institutional structures.  Overall, employment growth in the advanced countries during 
1981-96 was highest for professional and technical workers, but low and often negative for less 
skilled production workers. Interestingly, the only less-skilled occupation to experience rapid 
employment growth in some countries was sales and services. At the same time, there has also 
been rapid employment growth in the information and knowledge-intensive services (ILO, 1998, 
Chapter 2). 

2.4. SELECTED EMPIRICAL FINDINGS ON TRADE AND LABOUR MARKETS 

A number of  studies have used an H-O-S framework to examine the implications of trade wages, 
especially in the US. Because this model links relative product prices to relative factor prices, a 
central issue here is establishing what has happened to the prices of goods whose production is 
relatively intensive in less skilled labour relative to prices of skill-intensive products. The answer 
depends on which time periods are selected. In particular, US prices of less skill-intensive 
products appear to have declined during the 1970s, while remaining relatively stable during the 
1980s8.  Given that most measures of the US skill premium did not begin rising until 1979, this 

                                                 
8  Baldwin and Cain(1997) and Leamer (1998) both analyse the 1970s and 1980s. Additional studies of  price 
developments during the 1980s include Lawrence and Slaughter (1993), and Sachs and Shatz (1994).   Slaughter 
(2000) provides a useful critical review of these and other studies, including the few papers that look at the 1960s and 
the 1990s. 
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finding suggests that increased trade (particularly with low skill abundant countries) had little to 
do with the observed US labour market changes.   
 
Krugman and Lawrence (1994) pointed out a second seeming inconsistency with the globalisation 
explanation, also based on the H-O-S framework.  If a fall in the relative price of less skill-
intensive products were driving labour market developments, one would expect to see a decline in 
the relative price of less skilled labour, causing firms to shift towards less skilled and away from 
the now relatively expensive high-skilled workers.  But as we have already discussed, there has 
been a widespread shift in the opposite direction, as industries in many countries have become 
more skill-using. 
 
Recent work by Harrigan (2000) looks at goods and factor prices during 1980-95 in a framework 
that includes nontraded goods as well as exports and imports.  He finds that declines in the 
relative price of less skill-intensive goods can partially explain the rise in the US skill premium 
during this period.  But import prices in fact play almost no role.  Instead, his results primarily 
reflect increasing prices of nontraded services, such as finance and insurance.   Taken together, 
these studies provide little support for the view that global forces (especially trade) caused 
changes in the US wage structure.  However,  some analysts view their findings as inconclusive. 
 
Problems with these price-based studies make their results difficult to interpret.  In particular and 
as we have already pointed out, it is not at all clear that product prices should be taken as 
indicators of exogenous global forces instead of reflecting a combination of domestic and external 
developments. Nor is it clear that the industry productivity measures used in some of the studies 
should be taken as indicators of purely domestic technical change.   For example, the stabilisation 
of US apparel prices during the 1980s may reflect a reduction in global pressures, due to 
increasing restrictiveness of the Multi-fiber Agreement (MFA), and/or restructuring in the 
domestic apparel industry, with quite different implications.  
 
Another set of analyses has applied the factor content, or quantities, methodology to assess the 
implications of globalisation for relative wages.  Using this approach, studying the implications of 
globalisation for relative wages involves two key steps.  The first is to estimate the effects on the 
supply of less-skilled relative to high-skilled labour.  Second, the effect on relative wages from 
changes in relative labour supplies can be calculated given an estimate of the elasticity which 
measures the responsiveness of relative wages to changes in relative labour supplies.  Factor 
content analyses can only provide an estimate of the effects of developments abroad under the 
assumption that technology and other determinants of trade flows remain unchanged.  With this 
significant caveat in mind, results from these studies point to a modest role for trade and 
immigration, given reasonable assumptions about elasticities and the skill usage of manufacturing 
production.   
 
Most studies conclude that trade and immigration accounted for at most a quarter of the increase 
in the US skill premium in the 1980s9.  An illustrative study is Borjas, Freeman and Katz (1996).  
It concludes that trade and immigration combined can explain 10% (1.6 percentage points) of the 
increase in the premium paid to college graduates relative to high school graduates during 1980 to 
1990, with trade and immigration having similar effects.   They also conclude that trade and 
especially immigration may have been more important factors in the deteriorating position of high 
school drop-outs relative to other workers. 

                                                 
9 In contrast, Sachs and Shatz (1998) find a much larger trade effect primarily because they use an unusually low 
elasticity of substitution. Wood (1994) concludes that trade can explain all of the skill premium rise both because he 
assumes a low elasticity and because his methodology generates a very large relative labour supply shift. 
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Studies for Europe have also found that while immigration has a small negative impact on average 
wages of natives, it has a larger negative effect on wages of low-skilled or blue-collar workers and 
may tend to increase wages of high-skilled workers  (Coppel, Dumont and Visco, 2001). 
 
If trade (and immigration) are found to have played only a modest role in explaining 
developments in the skill premium, other factors must be at work.  Most analysts conclude that 
the key factor has been technological change, which has caused the demand for skilled workers to 
grow more rapidly than the supply10.  
 
Finally, we briefly review evidence on the importance of international trade for explaining job 
displacement.  A displaced worker is defined as a long-term employee who experiences a 
permanent, involuntary job loss.  Such workers frequently (though not always) suffer substantial 
costs, such as temporary unemployment and lower re-employment earnings. As discussed above, 
structural adjustments associated with international integration should be expected to generate 
some worker displacement. But the importance of this factor is an empirical question.  In her 
analyses of the US during 1979-94, Kletzer (2000) concludes that, in fact, increasing import 
competition accounts for only a small share of total job displacement. However, it does appear 
that workers displaced from import-competing manufacturing industries experience somewhat 
greater earnings losses than those displaced from other industries. 

2.5. MULTINATIONAL COMPANIES AND EMPLOYMENT 

International production, defined as production under the governance of multinational 
corporations (MNCs), has increased even more rapidly over the past decade than have global 
output, global exports or other typically reported economic indicators.  By 1997, international 
production is estimated to have accounted for a quarter of global GDP, while production just by 
foreign affiliates accounted for roughly one tenth of global production, compared with one-
twentieth in 1982.  Similarly, global inflows of foreign direct investment (FDI) accounted for 
14% of global gross capital formation in 1999, compared with just 2% twenty years ago.  
Facilitated by technological advances that have reduced transport and communications costs,  as 
well as significant liberalisation of regulatory environments in many if not most countries, MNCs 
are now integrating their operations across countries in dramatically new ways11.  

                                                 
10 For example, see Autor, Katz and Krueger (1998) and Feenstra and Hanson (1999). 
 
11 World Investment Report 2000: Cross-Border Mergers and Acquisitions and Development, OECD 2000 provides 
extensive information and discussion of recent developments. 
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Table 10: Foreign Direct Investment (FDI): inflows  relative to outflows 

Inward FDI stock FDI  inflows
(% outward FDI) (% FDI outflows)

1999 1988-93 1995 1997  1999

World 100.2   86.1  92.8 100.2  108.2

Developed countries   75.5   70.9  67.0   68.1   87.0

of which:
    European Union   70.7   73.2   71.9   57.5  59.8
    Australia 214.6 188.7 325.6 119.7  150.4
    Japan   13.2     2.3     0.2   12.3   56.0
    United States   96.1 113.9   63.8   106.0 182.6

Developing countries 306.9 199.6 222.6  277.9  316.3  
 

Source: World Investment Report 2000: Cross-border Mergers and Acquisitions and Development,    
United Nations: New York, 2000.  (Annex tables  B.1, B.2 , B.3, and B.4.  pp. 283, 289, 294 and 300.) 

Most FDI and MNC activity takes place among developed economies.  For example, roughly 80% 
of  FDI outflows from the US in 1997 went to other  high-income countries, while 19% went to 
middle-income countries and less than 2% to low-income countries. And the recent growth in 
international production has primarily been the result of mergers and acquisitions of existing 
facilities. MNC activities are concentrated in sectors such as electronics, electrical and transport 
equipment, petroleum, chemicals and pharmaceuticals. They also play important roles in financial 
services and food and beverages. 
 
Many developed economies with large FDI outflows are also major recipients of inflows.  To 
illustrate the point, the first column of Table 10 shows the stock of inward FDI relative to the 
stock of outward FDI in 1999 for selected countries.  The remaining columns show FDI inflows 
relative to outflows.  (We note that reporting and other errors imply significant discrepancies 
between inflows and outflows, as shown by the top row in the table.)  For European Union 
members overall, other foreign investments domestically are three-quarters as large as domestic 
investments abroad.  (These figures include intra-EU investments.)  This average masks a 
substantial range, with inward FDI exceeding outward FDI in Austria, Belgium, Greece, Ireland, 
Portugal and Spain, but outward FDI exceeding inward FDI in Germany, France, the UK and 
other EU members.  Inflows to the EU have fallen relative to outflows since 1995, partially 
reflecting increased outflows to transition economies.  In the table, Japan stands out as having 
very low stock of inward relative to outward FDI.  Interestingly, there has been a recent surge in 
inflows, however.  In contrast, Australia is a clear example of a country with much greater 
operations of foreign affiliates domestically, than of domestic MNC abroad.  Finally, the US has 
experienced a recent surge in FDI inflows relative to outflows.   
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Table 11: Manufacturing employment in foreign affiliates: selected OECD countries, 1996 

As % of
domestic Mfg.         Allocation by investing country:
employment   U.S.& Canada Europe Japan

Finland 11.3 15.9 81.9  0.0
France 25.8 33.3 62.0  3.2
Germany   6.9 45.9 54.1  3.3
Ireland 47.0 53.1 34.91  3.7
Italy2 8.9 31.8 63.7  2.3
Japan   0.8 70.3 27.6    -
Netherlands  19.0 30.8 59.4  2.2
Norway  14.3 12.5 87.1  0.0
Sweden  19.3 17.6 80.9  0.5
Turkey    5.6 13.4 84.4  0.1
UK  19.2 50.4 39.9  7.0
US 3  11.4 12.4 63.1 17.1  
 
Notes: 1 European Union (15).   

2 1995 for employment share, 1997 for investing country breakdown. 
3 Investing country breakdown is for 1992. 

Source: Measuring Globalisation: The Role of Multinationals in OECD Economies, OECD 1999 (various 
tables). 

As shown in Table 11, foreign affiliates do indeed provide a substantial share of jobs in developed 
countries.  Not surprisingly, however, their importance varies widely.  In 1996 (the most recent 
year for which data were available), foreign affiliates accounted for less than 1% of the 
manufacturing jobs in Japan, 7% of those in Italy, 25% of those in France and fully 47% of those 
in Ireland.  The table also provides information about the distribution by investing country. 
 
The growing importance of MNCs brings to centre stage a host of issues and questions.  One set 
concerns implications for developing country hosts.  These include the extent to which MNCs 
promote economic development and raise domestic living standards.  Do they transfer technology 
and cause positive spillovers to local activities?  How are the gains and the problems distributed?  
And to the extent desirable, how can inflows to developing countries be increased12?  Another set 
of issues, relevant for developed as well as developing countries, focuses on the challenges for 
domestic policy – in particular related to corporate taxation.  Indeed, it has become increasingly 
difficult to determine the appropriate ownership and nationality of MNCs given that headquarters 
need not be located in the country of origin, shares may be cross-listed on multiple stock 
exchanges, and inputs may be sourced from operations in several countries.   
 
Our focus in the remainder of this section is on the impact of MNCs on domestic labour markets 
in developed economies.  We consider three concerns often voiced in this context.  First, do FDI 
outflows, associated with an expansion of MNC operations abroad, reduce job opportunities at 
home?  Here the evidence – at least for the US – is inconclusive.  Lipsey, Ramstetter and 
Blomstrom (2000) find that US multinationals tend to reduce domestic employment (relative to 
production) by allocating more labour-intensive parts of production abroad.  In contrast, domestic 

                                                 
12 Recent work on this set of issues includes Graham (2000). 
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employment by Japanese and Swedish MNCs seemed to increase with production abroad.  
However, Graham (2000) concludes that for the same set of countries, as well as France, FDI 
outflows tend to be associated with increased (not decreased) domestic exports, which he 
interprets as consistent with the view that outward FDI is associated with net job creation13. 
 
A second, related concern is whether FDI outflows depress domestic wages.  This question is 
closely related to the literature reviewed in section 2.3.   As discussed there, evidence points to a 
greater role for technical change than outsourcing by MNCs.  (Feenstra and Hanson, 1999). 
 
Finally, do FDI inflows (and thus foreign affiliates operating domestically) provide ‘good’ jobs in 
the domestic economy?  Recent evidence supports the view that the jobs provided by foreign 
affiliates tend to be  relatively ‘high-quality’ jobs.  Graham shows that foreign affiliates of US-
based parent firms pay workers more than average local wages, regardless of the income level of 
the host.  Focusing on manufacturing, he finds that workers in high-income host countries receive 
40% more than the average domestic compensation14.  

2.6. GLOBALISATION AND LABOUR MARKETS 

2.6.1. Theory of globalisation, integration and growth 

The relevance of globalisation cannot be understood and adequate policy measures not be derived 
if there is not an adequate theoretical framework which helps to understand the links between 
rising trade (and FDI) and employment. 
 
In a partial equilibrium framework one can translate globalisation into a more elastic labour 
demand curve in the labour market for unskilled workers in OECD countries. This results from 
the fact that firms (especially multinational firms) have a broadened range of production abroad at 
the beginning of the 21st century (Welfens, 1998, Rodrick, 1999a,b). Moreover, in OECD 
countries the labour demand curve could shift to the left as labour-intensive imports (embodying 
mainly unskilled labour) are increasing.  
 
An additional and neglected aspect is that workers in OECD countries are increasingly owners of 
equities and other forms of wealth. It is realistic to assume that mainly skilled workers own 
wealth. Assuming that an increase in wealth raises the ‘reservation wage’ (lowest wage at which 
individual i is willing to work) of skilled workers, we have an important aspect of globalisation 
concerning the labour market for skilled workers. The labour supply curve will shift upwards.  
 
Another neglected aspect concerns the structure of OECD (or EU) outward foreign direct 
investment. Factories which are relocated from Western Europe to Eastern Europe or from the 
USA to Mexico or other Asian NICs typically represent capital-intensive production of 
standardised  goods. There are two implications. First, successful FDI recipient countries should 
benefit strongly in terms of capital accumulation, secondly, unskilled workers in OECD countries 
who used to work in capital-intensive sectors (paying high wages which reflected high 
productivity due to a high capital intensity) will face serious problems as they face few 
alternatives other than accepting a job in less capital-intensive service industries. This, however, 
would often result in considerable wage cuts because the service sector (disregarding well-paid 

                                                 
13 See also Lawrence (1996). 
 
14 See Graham (2000), Table 4.2 and pp. 92-94.  Interestingly, Graham finds even higher wage premiums for middle 
and low-income country hosts: 80% and 100% respectively. 
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skilled workers and employees) pays relatively low wages. Workers who become unemployed 
and are unwilling to accept lower paid jobs will be long-term unemployed. 
 
Globalisation will lead to OECD countries specialising more in skill-intensive goods which will 
also be increasingly exported. How will this affect the market for skilled workers when we 
assume that skilled workers obtain stock options? The initial situation is characterised by the 
demand curve Vd

o and a long-term labour supply of V
s
o. Stock options (as realised on average) 

translate into skilled workers obtaining part of profits which are represented by the triangle AED. 
Skilled workers are assumed to obtain profits equivalent to the area ABCD. While country II will 
specialise over time in exporting more labour-intensive goods, the OECD country (here country I) 
will increase output of skill-intensive (and R&D-intensive) production. Consequently, the demand 
curve for skill-intensive products will shift to the right Vd

1. The new equilibrium is characterised 
by point F and a higher level of equilibrium employment for skilled workers (V1) and a higher 
wage rate for skilled workers (w1´). There is in addition a bonus in the form of the profit-sharing 
element (stock options), whose value is assumed to increase due to higher bargaining power to the 
equivalent of the area DC´B´A´. If the labour supply is inelastic in the short term there will be an 
excess demand in the market. If unskilled labour could be qualified to become skilled labour 
overnight, any excess supply from the market of unskilled labour could fill the excess demand in 
the market for skilled labour. This, however, is highly unrealistic. Unskilled workers are the less 
likely to become skilled workers: 

• the older they are when laid off, 

• the less comprehensive active labour market policies in the sense of training and retraining 
organised by government, 

• the lower the financial incentive as reflected by the ratio of w/w´. 

Compared to the US and the UK, most continental EU countries are weak on the last count. 
Active labour market policies play a crucial role in particular in Scandinavian countries (and 
Eastern Germany which, however, is a special case).  
 
EU Eastern enlargement could reinforce the problems described above if collective bargaining 
patterns do not change in continental EU countries. The problems could be reinforced by a strong 
medium-term inflow of unskilled workers from EU accession countries. 
 
Trade, growth and labour markets 
 
There is a long tradition of analysis of links between trade and growth. This literature has not, 
until recently (Welfens, 2001a), developed a clear and convincing theoretical framework to 
address links between trade and growth. Much of the literature (survey: OECD, 2000a, pp. 71-77) 
looks into correlations between exports and GDP growth, or into correlations between some 
proxies for openness and long run growth rates. Part of the analysis has followed the Barro 
approach (Barro, 1991). Within the Barro approach one can estimate the cross-country speed of 
convergence of per capita income levels. Levine/Renelt (1991) have cautioned against over- 
interpreting existing empirical findings between trade and growth. Levine/Renelt (1992) find that 
openness proxies (export, import and trade-GDP ratios), as well as certain trade policy indicators, 
are strongly correlated with the investment-GDP ratio. They do not, however, have an 
independent link with GDP growth. This might be interpreted in a way which assumes that there 
is a robust correlation between openness and capital accumulation (proxied by investment - GDP 
ratios). 
 
Within the endogenous growth and new trade theory, authors have focused on links between 
economic opening-up/trade liberalisation, economic integration and output growth. 
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Baldwin/Seghezza (1996a) used a growth-accounting approach and Baldwin/Seghezza (1996b) 
applied a 3-stage LQS regression to endogenise physical capital and control for technological 
progress. This study and Lee (1993, 1994) find (based on cross-country analysis) that there is no 
empirical evidence of an independent effect of trade barriers on technological progress. 
Integration-induced investment growth is the crucial significant link instead. 
 
Some authors have applied co-integration analysis. Coe/Moghadam (1993) arrive at the 
conclusion that growth in post-World-War-II France was mainly explained by trade and capital. 
Coe/Helpman (1995) pointed out that there are international R&D spillovers through trade. 
Edwards (1998) also found clear evidence for a link between trade and growth. Frankel/Romer 
(1999) have additionally taken into account aspects of economic geography. At the bottom line 
the literature suggests that links between trade and growth are mainly indirect. Ahn/Hemmings 
(2000) argue that trade might have some role for growth, but human capital formation is much 
more important for catching up.  
 
While Ahn/Hemmings (2000) point out that human capital formation is positively correlated with 
growth and while trade apparently plays a minor role, one might argue in a dynamic perspective 
that growing trade stimulates skill upgrading and generates endogenous political responses in the 
form of higher education expenditures. Ahn/Hemmings obviously underestimate the role of trade, 
according to our argument presented here. 
 
The empirical analysis of the link between trade and employment is rather inconclusive. With 
respect to links between trade and employment, Burda/Dluhosch (1999) conclude that the 
interaction of various impacts is difficult to assess. From a theoretical perspective, opening-up of 
poor countries could lead to downward wage pressure in OECD countries as rising OECD imports 
from poor labour-abundant countries generate downward pressure on wages of unskilled workers. 
This is the logic of the Heckscher-Ohlin approach. The empirical literature has produced unclear 
evidence on the link between trade and wages. Wood (1998), Slaughter (1998), the European 
Commission (1997) and the OECD (1997) point to changes in relative employment and wages of 
unskilled labour in OECD countries. Cortes/Jean (1995) find a weak impact of trade between low 
wage countries and wage dynamics in OECD countries. More important seems to be the impact of 
intra-OECD trade. However, Neven/Wyplosz (1996) focus on the role of import prices (not on 
trade flows directly) and find that trade with developing countries and developed countries have 
similar effects. However, trade-induced restructuring induces considerable defensive innovation 
in combination with skill-upgrading of workers and employees, which is an adjustment pattern 
differing from the Heckscher-Ohlin approach. Computable general equilibrium models have also 
been used to analyse the impact of regional integration and growing trade. Efficiency gains related 
to market integration and import penetration are modelled via their impact on demand elasticities 
as perceived by producers. Mercenier (1995) and Burniaux/ Waelbroeck (1997) analyse some size 
effects of trade and integration, including labour market effects. The latter find that trade can 
cause considerable adjustment costs, especially if some strata of workers withdraw from the 
workforce permanently. This is more relevant for the EU than for the US. 

2.6.2. Gender-specific aspects 

Ongoing developments, including international integration, technological innovations and 
changes in the organisation of production, all present both opportunities and challenges for female 
workers. This section briefly discusses some of the issues. 
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Labour market characteristics and experiences for women differ from those for men along a 
number of dimensions15.  On the one hand, women’s growing labour force participation has 
meant that women account for most of the labour force growth of industrial countries.  For 
example, during 1980-96 they contributed almost 80% of the total labour force growth in EU 
members.  At the same time, a number of discrepancies remain. Women continue to earn less than 
men at all education levels.  However, in most countries the earnings gap narrows for higher 
education groups.  Indeed, most OECD countries have seen significant increases in women 
seeking advanced degrees, such as law, medicine and business.  (There is less evidence of  
significant increases in women obtaining the training for intermediate skill positions.)    
Women continue to be disproportionately represented in non-standard types of work, including 
temporary, part-time and sub-contracted jobs.  Indeed, the prevalence of such jobs appears to have 
increased recently as technological advances have enabled firms to restructure the organisation of 
work.  Many of these positions provide relatively low pay, few benefits and weak job security.   
 
On the other hand, technological innovation, especially increasingly sophisticated computers and 
communications, provides the potential to organise work in dramatically different ways, perhaps 
providing substantially more flexibility in work hours and enabling individuals to work in 
different locations such as at home.  Such flexibility could be particularly valuable to women with 
children, as mothers continue to bear primary child care responsibilities. 
 
Few of the studies that assess the impact of trade and immigration on domestic labour markets 
study whether there are differential implications for women than for men.  However, a recent set 
of studies, reported in Kuhn (2001), does study the experiences of displaced workers by gender 
for ten industrial countries16.  Overall, the analysts conclude that men (particularly less-skilled 
men) are the most likely group to be displaced.  However, women tend to experience longer 
jobless durations if they are displaced.  And in many countries, displaced women have larger 
earnings reductions upon re-employment.  The latter two findings may reflect increased 
constraints – especially for women with families – that inhibit their job search. 

                                                 
15 ILO (1998) provides some recent indicators for developed as well as developing countries. 
 
16 The countries are the U.S., the Netherlands, Japan, Canada, Australia, Britain, France, Germany, Belgium and 
Denmark.  
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3. POLICY PERSPECTIVES 

The continental EU core countries Germany, France and Italy faced very serious labour market 
problems in the 1980s and 1990s, although the latter decade witnessed some progress towards 
lower unemployment rates and a rising employment rate. Most small EU countries were able to 
restore full employment by the beginning of the 21st century. They thus have matched the 
favourable employment record of the US, which had full employment at the turn of the century. 
 
The general perception of this study is that both trade and technological progress have 
undermined the position of unskilled labour in OECD countries. The long-term perspective of 
unskilled labour will remain rather unfavourable in OECD countries, and this means that there are 
broad challenges for active labour market policies, education policy and other policy fields. 
 
Policymakers could face rather difficult systemic dynamics in the 21st century as the adjustment 
speed in goods markets and labour markets is slowing down. This holds despite the increase in 
price adjustment of some products and services traded via the Internet. The more important aspect 
concerns the rising R&D – sales (or R&D - GDP) ratio, which tends to reduce price flexibility in 
the sense that the share of fixed sunk costs in overall costs is increasing. At the same time the 
adjustment speed in financial markets is increasing over time. With differential adjustment speeds 
in financial markets and goods markets, the probability of overshooting and potential frictions in 
the overall economic systems could increase. 

3.1. CORE CHALLENGES: INNOVATION, GLOBALISATION AND EU EASTERN 
ENLARGEMENT 

At the beginning of the 21st century civilian technological dynamics have accelerated. The US, the 
UK, France, Russia and some other countries have reduced the share of military R&D in overall 
research and development expenditures. Several EU countries raised R&D - GDP ratios in the 
1990s considerably, a notable exception being Germany, where government R&D support fell in 
real terms in the 1990s in several years. EU accession countries suffered from declining R&D - 
GDP ratios in the first transition decade but seem to be willing and able to raise this ratio in the 
medium and long term. Noteworthy is also the economic and technological catching-up process of 
some NICs. 
 
The accelerating R&D race takes place in an era of increasing global trade and capital flows, 
including rising foreign direct investment, which is geographically distributed very 
asymmetrically. The EU is overall very active both on the recipient and the outflow side. Spain, 
Portugal, the UK, the Netherlands, Sweden and France have been rather successful in attracting 
high FDI inflows per capita in the 1990s. This has helped these countries in the fields of capital 
formation and upgrading of human capital. MNCs not only contribute to a higher investment - 
GDP ratio via greenfield investment and technology transfer and efficiency gains in the context of 
international mergers and acquisitions, they also contribute to skill upgrading by employing 
modern equipment and by training and retraining schemes. 
 
With capital becoming increasingly footloose in OECD countries there is an intensified quest for 
mobile capital. This intensifies tax competition and has brought corporate tax rates down in the 
1990s. For government therefore the pressure increases to cut down expenditures where 
expenditures on infrastructure, R&D and education are often the easiest to reduce from a 
politician’s point of view. However, while political resistance against such expenditure cuts might 
be modest in the short term, the long-term problem is that such expenditure cuts undermine long-
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term growth potential and thus also reduce the growth of jobs. With considerable reductions of 
corporate tax rate it will be very difficult to reduce taxes on labour which, however, could be an 
important element of stimulating the demand for labour. 
 
Among continental EU countries, income taxes and social security contributions were extremely 
high in Belgium, Sweden and Germany, where they were close to 50% of labour costs in 1999. 
By contrast, the UK and the US recorded 25.5 and 29.8%, respectively (see Table 12). 
 
Simulations with the European Commission QUEST model suggest that the effects of tax cuts 
depend on whether or not they are associated with spending retrenchment. A tax cut which is fully 
offset by a parallel fall in government consumption is likely to have a considerable positive effect 
in the long run. A reduction of taxes, depending on the type of tax reform, in the order of 
magnitude of 1% of GDP could increase GDP between 0.5 and 0.8% after a decade. Simulations 
show that employment could be higher, between 0.5% and 1%, and investment would also 
increase. Economic expansion would also lead to a reduction of government deficits of about ½ % 
of GDP after a decade. A tax cut without offsetting cuts in spending would however cause a rise 
in the budget deficit of about 0.75% of GDP. Interestingly, the effect on employment would be 
larger if tax cuts were targeted on labour. 
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Table 12: Tax burden on low and middle wages (income tax plus social security 

contributions in 1999 as % of labour costs) 

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

B 34.9 41.3 51.2 52.4 

DK 14.6 31.0 40.9 40.9 

D 31.1 34.5 47.0 47.0 

EL 34.3 36.8 35.2 36.5 

E 28.4 30.3 332.6 36.2 

F 31.5 38.8 40.4 43.5 

IRL -5.2 19.9 21.5 24.7 

I 28.2 37.4 44.2 44.7 

L 4.7 11.4 30.0 27.9 

NL 21.8 34.2 40.3 41.1 

A 19.0 31.8 41.7 43.7 

P 22.0 26.0 30.3 32.1 

FIN 27.6 40.3 43.3 45.4 

S 40.9 44.5 48.8 49.7 

UK 14.2 23.8 26.2 25.5 

US 12.6 24.5 29.3 29.8 

JP 14.7 14.7 18.3 18.4 

 

(1) single individual with two children, earning 67 % of the APW (Average wage of production workers). 
(2) married couple with two children and a single earner at the APW. 
(3) single individual with no child, earning 67% of the APW. 
(4) married couple with two children and two earners, with earnings split between the two partners at 100% and 67% 
of the APW. 

Source: European Commission (2001), European Economy, Supplement A, No 1 

3.2. CHALLENGES FOR WAGE BARGAINING AND HUMAN CAPITAL 
FORMATION 

Employment problems are different across EU countries. In countries with high unemployment 
(Germany, France, Italy and Spain), labour market reforms on the one hand and measures to 
stimulate investment on the other hand, plus growth enhancing policies by government, are 
required. High growth in Spain in the 1990s, along with low productivity growth in an 
environment with labour market reforms, translated into considerable job growth and a reduction 
of the unemployment rate.  
 
In Germany unification brought enormous labour market problems in eastern Germany where 
unemployment rates were close to 18% on average in 2000. There were also high unemployment 
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rates in western Germany except in some parts of Bavaria, Baden-Wuerttemberg and Hesse. 
These regional differences point to inadequate policies in many states and at the regional level. It 
is also obvious that neither the Kohl government nor the Schröder government have taken 
measures to reform labour markets, that is to achieve higher wage flexibility and more regional 
mobility. At the same time it cannot be overlooked that fiscal policy at the federal level is shaped 
by the Stability and Growth Pact associated with the Maastricht criteria. The Maastricht criteria 
require that no member country of the euro zone should have a public deficit - GDP ratio of more 
than 3%, except for periods of severe recession, and the Stability and Growth Pact additionally 
requires that there should be a zero budget deficit in the long term. The German Ministry of 
Finance has obviously interpreted these requirements as an incentive for cutting public 
expenditures in real terms where expenditures on education and R&D were particularly hard hit in 
the late 1990s and in 2001. It seems that the German Ministry of Finance is seeking to achieve 
budget consolidation and a reduction of the debt - GDP ratio, which reached 61% in 2000 and was 
therefore slightly above the Maastricht requirement of a maximum of 60%, by cutting government 
expenditures in various fields, including R&D, education, and infrastructure. The reunited 
Germany had, together with Belgium, the lowest public investment - GDP ratio in the euro zone 
in the late 1990s. If Germany’s policy stance should continue to neglect the supply side and 
economic growth, then the German economy is obviously bound to face slow growth, failure to 
reduce unemployment and problems in narrowing the female - male wage ratio (Welfens, 2001d).  
 
One should not overlook the old Domar law, namely that the debt - GDP ratio will be given in the 
long run simply by the ratio of public deficit - GDP ratio to the growth rate. That is, a country (A) 
with a deficit-GDP ratio of 2% and economic growth of 4% will achieve the same debt - GDP 
ratio of 0.5 in the long run as a country (B) with a deficit-GDP ratio of 1% and 2% growth. The 
German Minister of Finance who has, for unclear reasons, promised a balanced budget by 2006, is 
obviously bound to realise the inferior alternative of (B). 
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Table 13: Fiscal deficits in selected EU countries 

 B DK D EL E F IRL I L NL 
1970 -2.4 : : : :  : : : : 
1971 -3.4 5.0 : : : : . : : : 
1972 -5.0 5.1 : : : : : : : : 
1973 -4.1 5.0 : : : : : : : : 
1974 -3.1 3.8 : : : : : : : : 
1975 -5.6 -1.3 : : : : : : : : 
1976 -6.2 0.2 : : : : : : : : 
1977 -6.0 0.4 : : : : : : : : 
1978 -6.7 0.4 : : : -1.3 : : : : 
1979 -8.8 -0.7 : : : -0.1 : : : : 
1980 -9.5 -2.4 : : : -0.0 : : : : 
1981 -15.8 -5.9 : : : -2.2 : : : : 
1982 -12.6 -8.4 : : : -2.9 : : : : 
1983 -14.8 -6.4 : : : -2.8 : : : : 
1984 -10.9 -3.7 : : : -2.8 : : : : 
1985 -10.3 -1.4 : : : -3.0 : : : : 
1986 -10.1 3.3 : : : -3.2 : : : : 
1987 -7.9 2.5 : : : -2.0 : : : : 
1988 -7.3 1.5 : : : -2.5 : : : : 
1989 -7.6 0.3 : : : -1.8 : : : : 
1990 -6.7 -1.0 : : : -2.1 -2.8 : 4.6 : 
1991 -7.4 -2.4 -3.0 : : -2.4 -2.9 : 1.3 : 
1992 -8.0 -2.2 -2.5 : : -4.2 -3.0 : 2.5 : 
1993 -7.3 -2.9 -3.1 : : -6.0 -2.7 : 4.8 : 
1994 -5.0 -2.4 -2.4 : : -5.5 -2.0 : 4.4 : 
1995 -4.3 -2.3 -3.5 -10.2 -6.6 -5.5 -2.2 -7.6 2.3 -4.2 
1996 -3.8 -1.0 -3.4 -7.8 -4.9 -4.1 -0.2 -7.1 2.6 -1.8 
1997 -1.9 0.5 -2.7 -4.7 -3.2 -3.0 0.7 -2.7 3.4 -1.1 
1998 -0.9 1.2 -2.1 -3.1 -2.6 -2.7 2.1 -2.8 3.7 -0.7 
1999 -0.7 2.8 -1.4 -1.8 -1.1 -1.8 1.9 -1.9 4.4 1.0 
2000 0.0 2.6 1.4 -0.8 -0,3 -1.4 0.1 -0.1 4.9 1.8 
2001 0.7 3.3 -1.5 -0.3 0.1 0.0 1.1 -1.1 4.2 0.6 
2002 0.8 3.1 -1.2 0.3 0.2 -0.5 0.1 -1.0 3.6 1.6 
Source: European Commission 
 
France is still facing problems with a high share of public employment, and similar problems can 
be observed in Italy and Spain. Italy also has the problem that public sector pay in the rather poor 
southern part of Italy is almost the same as in the affluent northern part. A relatively high public 
sector pay in regions in which regional GDP is only about 2/3 of the national average is bound to 
artificially raise the private sector’s wage bill and thereby to reduce employment. This policy 
should be corrected. Similar reasoning holds for Spain. The Spanish economy is benefiting from 
endogenous growth but also from high EU transfers from Community structural funds. However, 
high long-term investment in human capital in both Spain and Portugal has contributed to higher 
employment. 
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Table 14: Expenditure on education relative to GDP 

1995 1996 1997  

Total  Total  Pre-
primary + 
Not  
Allocated 

Primary Secondary Tertiary Total 

B (1) n.a. n.a. 0.7 1.2 2.7 1.2 5.7 

DK 8.0 8.8 1.2 1.8 3.2 1.8 8.0 

D(2) 4.8 4.7 0.6 : 3.0 1.1 4.7 

EL(3) 2.9 3.1 : 1.1 1.3 0.8 3.2 

E 4.9 4.8 0.3 1.2 2.2 0.9 4.6 

F 6.0 6.0 0.7 1.2 3.0 1.1 6.0 

IRL 5.2 5.0 0.1 1.6 2.0 1.3 4.9 

I 4.7 4.9 0.5 1.1 2.2 0.7 4.5 

L 4.4 4.3 0.0 1.9 2.1 0.2 4.1 

NL 5.2 5.3 0.4 1.2 1.9 1.4 4.8 

A 5.6 6.5 0.6 1.3 2.9 1.7 6.4 

P 5.8 5.7 0.6 1.7 2.4 1.0 5.7 

FIN 7.3 7.4 0.8 1.6 2.3 2.0 6.7 

S 7.8 8.0 0.5 2.1 3.2 2.1 7.9 

UK 5.2 5.1 0.4 1.1 2.1 1.1 4.7 

EU-15 5.2 5.3 0.5 0.9 2.5 1.1 5.0 

 
Includes public institutions and government-dependent private institutions 
(1) The data for B are for 1994 
(2) The data for D include primary and secondary combined 
(3) The data for EL include pre-primary and primary combined 

 

Sources: European Commission (2001), European Economy, Supplement A, No 1 

Disregarding Scandinavian countries which are leading in terms of investing in human capital in 
Europe, EU countries must seriously raise investment in human capital. This could mean a rising 
role of private universities in the field of higher education since governments in many countries 
are facing tighter budgetary constraints for various reasons, e.g. Maastricht criteria and the 
problem of falling corporate tax rates. Governments should liberalise the higher education market 
and indeed remove the barriers for private universities, which would not only add to the overall 
supply in human capital formation but which would also lead one to expect considerable 
efficiency gains for the whole education system. 
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3.3. OPTIONS FOR ECONOMIC POLICY AT THE NATIONAL LEVEL 

Given the different problems in individual EU countries it is clear that Germany, Italy, France and 
Spain face particularly serious challenges in labour markets. The situation in Spain has the 
advantage of having considerable growth momentum. Growth rates exceeded 4.0 in 1999-2001, 
and the Commission forecast for 2001/2002 is still above 3% (European Commission, 2000, 
pp.430, 431). The situation is much more complicated in Germany, which is facing serious 
problems in the context of German unification and EU Eastern enlargement. In the five years after 
1996 the growth rate of eastern Germany has been lower than Germany’s average so that there is 
no sustained convergence in the German economy. With an unemployment of 18% in 2000/2001 
in eastern Germany, where labour productivity has hovered around 2/3 of that in western 
Germany in recent years, politicians find it difficult to accept quick and comprehensive EU 
Eastern enlargement which will bring, after a transition period, full labour mobility for the rather 
poor EU accession countries. Italy is in a similar position since it has a deep north-south divide. 
Italy is facing in addition the challenge of having to reduce the high debt - GDP ratio which was 
still above 100% in 2000. France has made some progress in terms of economic growth, 
employment and structural reforms in 1998-2001, but still has high unemployment figures. France 
enjoys, as do the US and the UK, a special windfall gain from the end of the Cold War. It no 
longer has to devote a high share of R&D expenditure to the military, so that government 
promotion of civilian R&D relative to GDP can increase. 

3.4. OPTIONS FOR SUPRANATIONAL ECONOMIC POLICY: EU AND 
EUROLAND 

The Community is facing new challenges at the beginning of the 21st century. It is facing 
globalisation and intensified technological dynamics, and this all at the start of the euro and in the 
run-up to EU Eastern enlargement. Given the fact that the EU is well behind the US in the field of 
information and communication technologies (ICT) which are so crucial for economic growth, 
and given the many problems in labour markets of large core countries of the euro zone, it is fairly 
clear that the EU should adopt measures in three fields: 

• help in maintaining a global multilateral trading and FDI system, 

• encourage national policymakers in the EU to use EU-sponsored benchmarking studies in 
crucial policy fields, including labour markets, innovation dynamics and Internet development, 

• adjust budgetary priorities in a way which reflects the increased need to invest in human 
capital and R&D capital in the EU. 

 
As regards the first point the enlarged EU might want to reduce its free trade policy stance since 
the role of the internal market will have increased again after enlargement. This would not be a 
sound strategy since full employment and efficiency can only be combined in the long run if there 
is free trade. 
 
With respect to benchmarking studies, the EU started such a process in the late 1990s, but it is not 
clear that national policymakers really take benchmarking studies into account. The Parliament or 
the Commission could develop a special website on which results from international 
benchmarking studies are published. Such a website might include studies financed by the EU and 
by national policymakers and third parties (e.g. independent research institutes). 
 
As regards budgetary priorities, it is clear that EU Eastern enlargement tends to work in the wrong 
direction, since expenditure on agriculture and traditional structural funds will expand strongly. It 
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is up to the Commission and the European Parliament to modify major policy fields in the context 
of EU structural funds. The new budgetary system to be established after 2006 will give an 
opportunity to do just this. Structural funds will traditionally go to regions with less than 75% of 
the EU average, and to regions with high unemployment in industry. Funds are typically used to 
finance additional investment, i.e. are equivalent to a regional subsidy to capital. Among the main 
options to be considered within the proposed new framework, taking into account new growth 
theory, modern trade theory and the role of ICT,  are the following. 

• A malus-bonus-programme could be introduced on the basis of benchmark figures in the fields 
of education and R&D. Regions which benefit from additional national education and R&D 
support funds could get higher EU funds than those for which government adopts no special 
measures. 

• Part of the structural funds could be allocated to helping to attract FDI in poor regions. Such a 
new programme should be modest in order to avoid squandering of EU funds. At the same 
time it should be large enough to find out whether a rather limited budget can help to 
internationalise the supply side of the economy in relatively poor regions. Such a fund should 
be established only if the recipient government provides at least 50% national co-financing. 

• A new ICT fund could be established which would be used particularly to stimulate the use of 
the Internet and the expansion of digital international services. Given the many national 
programmes to support websites of SMEs, typically in the national language, it would indeed 
be useful to have an EU programme which would allocate funds to firms in the tradables sector 
willing to expand into international markets. Such EU programmes might require a certain 
‘international twinning procedure’ so that a firm from country x would cooperate with a firm 
from country X; e.g. a small exporter might want to cooperate with a foreign firm which 
supplies intermediate imports. Both firms obviously have a joint interest in developing 
international markets. 

• Special studies should be commissioned to explore in detail the reasons for large female - male 
wage gaps. As regards the university system one might want to set up all-female universities to 
see whether this can contribute to broadening the share of female professors in the overall 
university system in the long run. In Germany, the fear of male professors that the Ministry of 
Education might pick a female applicant for a chair, whatever her place on the university’s 
short list, have encouraged selection committees (dominated by men) not to put any women on 
the list at all. 

• As legal and illegal immigration are bound to increase in the context of EU Eastern 
enlargement, both the EU and national governments should stress the role of integration policy. 
It must be the natural role of the Community to take a clear stance against any discrimination 
and to promote integration of immigrants. This will certainly have a positive effect on 
employment rates. It is well known that immigrants who are not well integrated typically have 
enormous problems in finding a job in the official economy. 

 
The Commission and Parliament should seriously consider the proposal sketched out above. 
Given the fact that EU funds are likely to increase by only 15-20% in the context of EU Eastern 
enlargement, it is quite obvious that efficiency in using EU funds must be improved. The same 
holds for the policy mix supranational level - national level - regional level. 
 
If governments in the core countries of the euro zone would be unwilling to implement adequate 
national reforms in the fields of labour market policy, education policy, R&D policy and fiscal 
policy, the results will be slow growth, sustained high unemployment and continuing real 
depreciation of the euro. This would make it impossible for the euro to become a both internally 
and internationally respected symbol of European integration. 
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Given the many experiences which can be found in NAFTA, the EU should carefully study the 
effects and long term dynamics of the integration of Mexico, the US and Canada. Establishing a 
transatlantic NAFTA-EU dialogue might be particularly useful after EU Eastern enlargement. 

3.5. STRATEGIC POLICY ASPECTS FOR EUROLAND 

For Euroland the sustained fall of the nominal and real exchange rate in 1999/2000/2001 is rather 
problematic since the strong depreciation has contributed to an inflation rate exceeding 2% in 
2000/2001. Given the considerable differences in national economic growth and national inflation 
rates (in a setting with a uniform nominal interest rate in the context of ECB monetary policy), 
real interest rates differed much across member countries of the euro zone. Several countries had 
inflation rates close to the nominal interest rate so that the cost of bank loans was almost zero. 
This could lead to over-investment and financing of investment projects with low yields on 
investment and innovation projects with very modest productivity-enhancing effects. 
 
The unemployment rate in the euro area has fallen by roughly 2.5 percentage points in the period 
1997-2000. In December 2000 the unemployment rate stood at 8.7%, which is equivalent to 11.4 
million unemployed workers and employees. This favourable development largely reflects higher 
economic growth in the euro area and labour market reforms in various countries. As one can see 
from the following table, overall unemployment has reduced in the period 1994-2000. Male 
unemployment rates have been consistently lower than those for women. However, high (real) oil 
prices and a slowdown of economic activity in the US in 2001 have reduced the growth rate of 
Euroland; in addition to negative international influences there also were policy pitfalls in 
Germany and Italy. 
 

Table 15: Standardised unemployment rates in the euro area (as a percentage of the labour 
force) 

 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
Total 7.9 8.2 9.2 10.8 11.6 11.3 11.5 11.5 10.9 9.9 9.0 
Males 6.1 6.4 7.3 9.1 9.8 9.4 9.8 9.8 9.1 8.3 7.4 
Females 10.5 10.9 11.9 13.3 14.2 14.0 14.0 14.0 13.3 12.2 11.1 
Under 25 years 16.6 16.9 18.8 22.2 23.6 23.3 23.9 23.2 21.3 19.1 17.3 
25 years and 
above 

6.2 6.6 7.5 8.9 9.7 9.5 9.8 9.9 9.4 8.7 7.9 

Note: Standardised unemployment rates are only available from July 1990. 

Source: ECB (Annual Report 2000) 

In absolute terms unemployment has declined by 3.5 million in the period June 1997 to the end of 
2000. The ECB (2000, p.43) states:  
‘The decline in unemployment stemmed from the vigorous growth in employment. Total 
employment has been growing at an average year-on-year rate of 1.8% since mid-1997, 
compared with a decline of 0.2% between mid-1990 and mid-1997. This corresponds to an 
increase of around 7 million, whereas earlier in the 1990s, by comparison, employment fell by 
over 1 million. It is worth noting that the decline in unemployment took place against a 
background of remarkable growth in the labour force... The recent positive employment 
performance was to a large extent the result of the robust economic growth in the second half of 
the 1990s. However, there are also signs that economic expansion has become more labour-
intensive compared with the previous period of strong growth in the late 1980s. This seems to be 
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confirmed when employment is measured in terms of full-time equivalents rather than simply by 
the number of people employed. One explanation could be that, by contrast with the late 1980s, 
real labour costs developments have remained moderate during the current upturn, owing to 
wage moderation and cuts in employers´ social security contribution for certain groups in some 
countries. Moreover, the favourable employment developments should also have been facilitated 
by labour market reforms... All groups, in particular those most affected by high unemployment, 
such as women, young people, the low skilled, and the long-term unemployed, have experienced a 
decline in unemployment since 1997. First, the female unemployment rate fell by 3.4 percentage 
points from June 1997 to 10.7% in December 2000, compared with a fall of 2.6 percentage points 
to 7.2% in December for male unemployment. This may be explained by the marked rise in 
employment in the services sector, where around 80% of female employment is concentrated and 
where part-time employment is most widespread, by the increasing proportion of women with 
tertiary education and by tax relief for childcare expenses in some countries. Second, although 
youth unemployment (among people aged under 25) in the euro area is still approximately twice 
as high as the overall unemployment rate, it has decreased sharply, from 23.5% in June 1997 to 
16.6% in December 2000. This is all the nicer because the youth participation rate also 
increased, after having decreased steadily from 1987 to 1997. The cuts in social security 
contributions in many countries, along with the easing of regulation for fixed-term contracts and 
the introduction of initiatives aimed at the promoting part-time employment, are likely to have 
contributed directly to raising the employability of young people.’ 
 
The ECB (2000, p.44) also points out that the reduction in the unemployment of unskilled 
workers has been below average in 1997-2000. This clearly points to continuing problems of 
unskilled workers. With EU Eastern enlargement one should expect a gradual relocation of 
labour-intensive production of standardised  goods towards Eastern Europe. At the same time one 
has to anticipate considerable immigration pressure from Eastern Europe, where unskilled 
workers are most likely to migrate westward once formal barriers to immigration have been 
removed around 2010. This implies that the Community and the euro zone, respectively, will face 
particular problems in reducing unemployment of unskilled labour. At the same time this points to 
a strong need to invest more in human capital and retraining. 

3.6. SPECIAL ASPECTS OF EU INTERNET POLICIES 

The EU summit in Lisbon in 2000 declared that catching up with the US in the field of the 
Internet is a major medium-term goal. Using the Internet is still much more expensive in most EU 
countries than in the US, at the same time one finds only a few countries offering cheap flat rates 
for narrowband and ISDN users. While the user density and the number of hosts is increasing in 
EU countries, the Internet is not used as actively by households and firms as in the US. Moreover, 
the computer density of EU countries is much lower than in the US so that it will be rather 
difficult to catch up with the US, where total factor productivity growth was rather high in the ICT 
sector in the 1990s (Röger, 2001, Welfens, 2001a). 
 
A rapid expansion of digital services is likely to benefit the overall labour market since there are 
considerable opportunities to create new jobs in a situation of rising labour demand with cheaper 
services and lower barriers to enter markets for digital services. This might in particular benefit 
women, who are overproportionately represented in the services sector. A corollary could be that 
the share of long-term male unemployment is likely to rise in the long term after the next cyclical 
downswing. 
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Given the fact that the EU, disregarding Finland, Sweden and Ireland, is rather behind the US in 
the ICT sector, one should consider new national and Community initiatives to promote 
technological and economic dynamics in the ICT sector. 

3.7. FUTURE RESEARCH AREAS 

At the bottom line of our analysis we find that future research should look particularly into the 
growing impact of ICT dynamics on labour markets and economic growth. The ‘New Economy’ 
is gradually unfolding in North America, and while cyclical ups and downs cannot be avoided 
(they may indeed be particularly well accentuated in the digital sector), there is little doubt that a 
growing share of the digital economy in overall value-added will strongly affect structural change, 
economic growth and inflation, as well as wage dynamics. It would also be interesting to look into 
gender issues in the context of the New Economy, a field where little research has been done so 
far. 
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4. APPENDIX 

4.1. THEORETICAL PERSPECTIVE 

In a two-country model with two commodities the capital-abundant importing ‘northern country’ 
(I, read EU) facing exports from a ‘southern country’ (II) which is labour-abundant will normally 
experience a decline of the wage - real interest ratio. At the same time the poor, labour-abundant 
country will experience an expansion of labour-intensive output and exports, which implies a rise 
of the wage - real interest rate ratio. If wages in the northern countries are rather inflexible, rising 
unemployment will be the result. This was indeed the case in EU countries in the 1980s and early 
1990s, but there was obviously only a modest and temporary increase in unemployment of 
unskilled workers. 
 
However, the above results from neoclassical analysis will not hold in a slightly modified model. 
Let us distinguish two types of labour, namely skilled V and unskilled  L. Output is produced with 
these two types of labour and capital K.  
 

Y = KßL´1-ß 
 
We define overall effective labour supply L´ s as  
 
(1)  L´ s = (L) σ (aV)1-σ = aV (v) σ  
 
where a is an index indicating how much more productive skilled labour is than unskilled labour, 
σ is the share of unskilled labour in total effective labour supply, and v denotes the ratio L/V. In a 
dynamic perspective the ratio L/V is not exogenous. Rather, early retirement policies and 
education/retraining efforts can transform unskilled workers into skilled workers. With such 
measures the unemployment problem for unskilled workers will look less dramatic than the 
standard neoclassical model would suggest. Assume a simple form of the dynamic supply 
function for skilled workers 
 
(2) dV/dt = F(U,V) + H(L,V) - nV 
 
where F is the higher education function reflecting how much new, skilled labour society gets for 
alternative combinations of a higher education budget U and skilled workers V where the latter 
enter the F(..) function via spillover effects. The more skilled workers there are in society the 
higher the basic stock of knowledge in society on which the education system has to build. H(L, 
V) is a training function indicating the effort needed to transform unskilled workers into skilled 
ones and n is the normal retirement rate from which we can calculate an optimum education and 
training policy. Specifically, if f and h are linear-homogenous of degree one in V we can rewrite 
the above equation as follows: 
 
(3)  gV = f(U/V) + h(v) - n 
Assume that the unemployment rate of unskilled workers is given by a kind of trade-augmented 
Phillips-curve (with X denoting export volume and * foreign variable), where the ratio of nominal 
wage W of unskilled workers to that skilled workers W´ is determined by collective bargaining. 
 
(4)  u = a(X+X*) + b(W/W´) -cπ .^ 
 



Impact of Trade Liberalisation on Employment, Labour and Gender Relations 

  PE 313.071 66 

Production function with two types of technological progress 

As a first analytical step to focus on the wage development it is useful to focus on a Cobb-
Douglas production function with labour-augmenting plus capital-augmenting technological 
progress. Denoting output as Y, labour as L and capital as K (and Y/L as y and K/L=k), we 
specify the following production function with e´ denoting the Euler-number: 
 
(1)  Yt = (Aoe´

αtLt)
(1-ß) (Boe´

ϕt Kt)
ß  . 

 
Denoting output per efficiency units of labour as y´ we can write 
 
(2)  y´ = (Bo/Ao) e´

(ϕ-α)ßt kß . 

 
Denoting growth rates as g we thus obtain after logarithmic differentiation: 
 
(3)  gy´ = gY - α - gL = (ϕ-α)ß + ß gk  
 
(4)   gY/L = (ϕ-α)ß + ß gk . 
 
If the marginal product rule is holding we have: 
 
(5) {1-ß} (Y/L) = YL = w 
 
with w denoting the real wage rate and YL the marginal product of labour. 
 
Hence it will hold  
 
(6)  gY/L = gw . 
 
Inserting (6) into (4) results in 
 
(7)  gw = (ϕ-α)ß + ß gk . 
  
The growth rate of the real wage rate is obviously influenced not only by the increase of capital 
intensity but also by the difference of growth rate of capital-augmenting technological progress 
relative to the growth rate of labour-augmenting technological progress. Two countries with 
identical growth rates of capital intensity k could have different growth rates of real wages to the 
extent that the bias (ϕ-α) in technological progress differs internationally. If a country has a bias 
towards capital-saving technological progress (ϕ>α), then the growth rate of the real wage rate 
will be higher than in a country with a bias in favour of labour-saving technological progress. This 
is not really a theory about changing international wage differentials unless we have a hypothesis 
about the sources of the bias in technological progress. A plausible hypothesis would be to 
assume that labour saving technological progress is relatively high in countries with strong wage 
pressure, which could reflect both aggregate labour market developments (a structural tendency 
towards full employment) and labour union influence. Equation (7) is not really reflecting 
equilibrium in the labour market. In order to take into account labour market equilibrium we use a 
labour supply function  
 
(8)  Ls = bk e´ φw;  b<0; φ>0 . 
 
The basic idea behind this function is that labour supply is positively influenced by a higher real 
wage rate, but labour supply will reduce if per capita wealth is increasing. Alternatively we could 
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say that people with a higher wealth position have a higher reservation wage compared to poor 
workers. 
 
From this it follows that  
 
(9)  gL = gk + φw . 
 
If the number of workers were fixed (gL=0) we could use (9) to replace gk and derive a differential 
equation in w. 
 
Biased technological progress 
 
Assume that output Y is given by the following production function with labour L and capital K: 
 
 
(A.1) Y = V(AL)1-ß(ZK)ß 0<ß<1 . 
 
Output per capita in efficiency units is Y/(AL) and is given by 
 
(A.2) Y/(AL) = V [ZK/(AL)]ß  . 
 
The marginal product of labour  in efficiency units is 
 
 
(A.3) ∂(Y/AL)/∂(AL) = V(1-ß) [ZK/(AL)]ß = (1-ß) (Y/(AL)) . 
 
Profit maximisation in a competitive environment requires that the real wage rate w =W/P is equal 
to the marginal product of labour: 
 
(A.4) W/P =V(1-ß) [ZK/(AL)]ß = (1-ß) (Y/(AL)) . 
 
Denoting the growth rate of the variable X as gX we obtain after logarithmic differentiation of 
A.4: 
 
(A.5) gW = gV + ß[gZ + gK/(AL)] = (1-ß) gY/(AL) . 
 
Whatever the source of technological progress (increase of V,Z or A), the equilibrium will be 
sustained if the growth rate of real wages is equal to the growth rate of labour productivity in 
efficiency units, that is the growth rate of real wages should be equal to the rate of labour 
productivity plus the growth rate of Harrod-neutral technological progress.  
 
Using a Cobb-Douglas function in a competitive environment obviously cannot capture the case 
of a shift in the income share of labour and (human) capital. With a CES function such 
distributional shifts can be modelled. 

4.2. SIMPLE GRAPHICAL MODEL WITH SKILLED AND UNSKILLED LABOUR 

In the following analysis we show the market for skilled workers and for unskilled workers. First 
take a look at the diagram for unskilled workers. There is a normal labour demand curve Ld

o (pre-
globalisation, that is low stock of foreign direct investment abroad: K***o). The dashed curve L

d´
1 

shows the case of globalisation. It is more elastic than the initial labour demand curve since the 
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stock of outward FDI is assumed to be higher now so that multinational companies can threaten 
more credibly to relocate production abroad. Assume that imports (J1 instead of Jo) of labour-
intensive goods are increasing so that the demand curve for unskilled labour is shifting to the left 
(Ld´

2). The result of rising labour-intensive imports is that equilibrium employment of unskilled 
labour falls from Lo to L1, while the real wage rate falls from wo to w1. If the wage rate is 
inflexible the initial wage rate wo will result in unemployment equivalent to the distance GE.  
 
While the former situation more or less characterises what happened in the US in the 1980s and 
1990s, the latter situation reflects more the developments in continental EU countries. Wage 
flexibility in these countries is obviously lower than in the UK and the US. 
 
Wages of unskilled workers could remain constant to the extent that government strongly 
encourages early retirement of unskilled workers (so that the labour supply curve will shift to the 
left (Ls

1)). The wage of unskilled workers could even increase if early retirement programmes are 
extreme or if there is considerable (subsidised or unsubsidised) investment in sectors employing 
mainly unskilled labour so that the labour demand curve shifts upwards. 
 
Various forms of early retirement were favoured in the EU, especially Germany and the 
Netherlands, in the 1980s and 1990s. This is, however, a rather doubtful strategy since this 
weakens aggregate output growth. When the Lisbon 2000 EU summit called for EU countries to 
raise the employment rate strongly by 2010, political leaders implicitly called for a reversal of this 
practice. This strategy might indeed be feasible to some extent facing low population growth rates 
at the beginning of the 21st century. In any case it is crucial to take a close look at the structure of 
unemployment in each EU member country and even to look closely at regional breakdowns 
within countries. 
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Fig. 3: Labour markets for skilled and unskilled workers 
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Box 3: Wage structure skilled/unskilled workers 

Table 16 shows the evolution of inflation-adjusted wages for U.S. (full-time) workers with 
different levels of educational attainment since 1973.  The top panel provides information 
for all workers, while the bottom two panels disaggregate real wages by gender. A striking 
feature of US wage behavior was an across-the-board decline in real wages during the 
1970s.  Wages increased during the 1980s and 1990s for the most educated workers, 
passing their 1973 level in the 1980s for those with advanced degrees, and in the 1990s for 
those with college degrees.  But as shown in table 2.10.2, these workers with college or 
advanced degrees account for only a quarter of the US workforce in 1999 (up from 15% in 
1973).  For the remaining three quarters of the US labour force, real wages continued to 
decline until 1995.  Despite some growth in the last half of the 1990s, real wages for these 
groups remain well below their 1973 levels. 
 
The data presented in Table 16 can be used to construct educational wage premia.  We 
focus here on the hourly earnings of those with a college degree relative to the hourly 
earnings of those with a high school degree.  While often called a ‘skill premium’, we will 
refer to it as the ‘college wage premium’.  In 1973, this premium was 38% for men and 
50% for women.  During the 1970s, it fell slightly for men and substantially for women, to 
about 36% in 1979.  Thus, the 1970s were a period in which the wage premium for having 
completed college fell significantly – but almost all of the decline reflected a drop in the 
premium for women, bringing it in line with the college wage premium for men.  Since 
then, the trends for men and women have been very similar.  For both genders, the college 
wage premium has risen steadily to 56% in 1989, 66% in 1995 and roughly 75% in 1999. 
 
The data in Table 16 can also be used to examine the evolution of male relative to female 
wage differentials for workers with different levels of schooling.  In 1973, it is clearly true 
that the relative wage premium earned by American men was greatest for those with least 
education.  This premium ranged from 66% for those who had not completed high school 
to 59%, 50%, 46% and 23% for those with a high school degree, some college, a college 
degree and an advanced degree, respectively.  But this pattern has since eroded.  The wage 
premium earned by American men has declined for all educational groups, EXCEPT for 
those with an advanced degree, for whom it has actually increased.  Thus, in 1999, 
American men earned roughly one-third more than women with the same educational 
attainment for almost all educational categories.  (The exception is workers with some 
college.  For this group, the male wage premium was 14% in 1999.) 
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Finally, Figure 4 shows the decline of male relative to female earnings since 1969 by 
sector and education level.  (These data reflect hours worked as well as hourly earnings.)  
As shown, male earnings premiums have consistently been smaller in the government than 
in services or manufacturing.  However, this gap has narrowed over time.  Among high 
school graduates, the male earnings premium has been quite similar in manufacturing and 
in services.  For these workers, the decline in the male earnings premium appears to have 
levelled off in the 1990s.  Among college graduates, the premium in manufacturing was 
initially above that in either government or services, but has dropped sharply and is now 
below the premium in services.  More generally, there is evidence of continued decline in 
the male wage premium among more educated workers. 

 
Table 16: US real hourly wages by education: 1973-99 (1999 dollars) 

Less than
 High   High   Some Advanced

Year                 School             School             College            College              Degree__

ALL
1973 $11.64 $13.34 $14.37 $19.46 $23.53
1979   11.58   12.99   13.89   18.21   22.24
1989     9.73   11.86   13.32   18.68   24.08
1995     8.57   11.33   12.67   18.80   24.80
1999     8.83   11.83   13.37   20.58   26.44

MEN
1973 $13.61 $16.14 $16.50 $22.26 $24.72
1979   13.36   15.65   16.28   21.28   24.21
1989   11.03   13.77   15.18   21.42   26.64
1995     9.43   12.78   14.26   21.14   27.50
1999     9.78   13.34   15.12   23.52   29.66

WOMEN
1973 $  8.21 $10.16 $10.98 $15.20 $20.13
1979     8.57   10.16   10.92   13.82   17.70
1989     7.66     9.90   11.47   15.52   20.23
1995     7.19     9.73   12.82   16.22   21.35
1999     7.39   10.17   13.32   17.50   22.61
_____________________________________________________________________  
Source: L. Mishel, J. Bernstein and J. Schmitt (2000), The State of Working America: 2000-2001, 

Economic Policy Institute & Cornell University Press, Tables 2.18, 2.19 & 2.20). 
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Fig. 4: Ratio of male to female annual earnings in manufacturing, services and 

government, 1969-99* 
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*Data are for full-time, year-round workers. 
Source: Author’s calculation from Current Population Surveys for 1970, 1974, 1980, 1990, and 
2000 (March files) 
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4.3. FOREIGN DIRECT INVESTMENT 

Today, foreign direct investment (FDI) is considered a driving force behind globalisation. While 
international trade has grown faster than international production for more than thirty years, the 
main new aspect of recent years is the surge in FDI and in non-equity forms of international 
investment cooperation. FDI flows have increased much faster than international trade flows since 
about 1980 (with an extraordinary rise from 1985 to 1989).  
 
Gundlach/Nunnenkamp(1997) calculated a world trade to FDI flows ratio, and if this ratio is set 
equal to 1 in 1973 it increases up to about 3.4 in 1995. We calculated a similar index for five large 
countries during the period from 1977 to 1998 (1977 = 1), which is displayed in Figure 5. It is 
obvious that the increase of these indices also started in the middle of the 1980s; however, for 
France and Japan these increases were much stronger than the average, but the increase for Japan 
seems to be temporary whereas it seems to be longer-lasting for France. A second extraordinary 
increase of the index can be observed for the UK and Germany in the middle of the 1990s. 
 

Fig. 5: FDI outflow/export ratio index 1977-1998 (1977=1)  

Source: IMF, International Financial Statistics (various issues). 

 
Gundlach/Nunnenkamp (1997) also estimated so-called Feldstein-Horioka coefficients from 
cross-section regressions of the investment rate on the saving rate for a sample of 23 OECD 
countries for each year from 1960 to 1995, as well as for decade averages, and found evidence for 
a permanent increase of capital mobility. These results are in accordance with the time series 
results of Jungmittag/Untiedt (1996) who investigated the temporal development of the Feldstein-
Horioka coefficients for the individual EU countries from 1961 to 1992 and found that the levels 
and significances of these coefficients decreased over time and became insignificant for the 
majority of EU countries. 
At first sight, FDI and exports are two alternatives for supplying a foreign market. However, if 
FDI and exports are growing continually, then the impact of FDI can only be assessed after 
investigating the question whether substitutional or complementary relations between FDI and 
exports exist. The conclusions of different theoretical models vary a lot, depending on the chosen 
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assumptions17. However, though their complexity is growing, the models diagnose as a rule 
complementary relations which can be based on different causes. 

The founders of  what is now known as classical economics proposed particular theories for 
explaining international trade, namely Adam Smith’s theory of absolute production costs 
advantages and David Ricardo’s theory of comparative production costs advantages. Up to the 
1960s, international capital movements were mainly explained on the basis of the interest rate 
theory, which attributes capital flows between countries to interest rate differences18. Moreover, 
there was no differentiation between FDI and portfolio investment. Therefore, Hymer (1960) 
argued that this non-differentiation between these two kinds of investment is the fundamental 
weakness of the interest rate theory. If FDI is to be explained, then one must also explain why 
investors wish to have direct control of their plants. Furthermore, it must be borne in mind that 
FDI is the result of capital movements occurring through firms taking action internationally. 

Thus, the Hymer (1960) approach forms the basis for a first group of explanations. This approach 
considers firm-specific and internalisation advantages as causes of FDI. Thereby, a lot of firm-
specific advantages have the character of ‘intangible assets’. Such intangible assets can be based 
on know-how in very different areas of an enterprise, e.g. technological knowledge, which allows 
cheaper production or higher quality for given input prices, or better marketing abilities (Caves, 
1982, 3-4). It is essential that intangible assets can be employed without costs, or at least at low 
costs in different locations within the firm once the costs for their creation have been incurred19. 
Caves (1971) concludes furthermore that a main advantage (if a firm owns such assets) which 
makes direct investment in a foreign country profitable is the ability to differentitate products20. 
Due to the supply of differentiated products the firm obtains a quasi-monopolistic position on a 
market. Therefore, the approach of Hymer and its extensions, e.g. by Caves, is sometimes called 
the theory of monopolistic advantages (Jahrreiss, 1984, 1990, and Schulte-Mattler, 1988, 10-13). 

According to this approach, although the availability of a firm-specific advantage is a sufficient 
condition for a firm to undertake FDI, it is not a necessary one (Hymer, 1960, 46). The firm could 
also export the product which embodies the firm-specific advantage or it could give a licence for 
its production to a foreign firm. However, the possibility of exporting is often inapplicable simply 
because of customs barriers or high transport costs, or because a producer in the foreign country is 
better able to adapt the product to the conditions of the local market (Buckley, 1981, 72). 
Intangible assets (if they are based on certain knowledge or abilities) have to a large extent the 
character of a ‘quasi-public good’ so that their direct exploitation via markets, e.g. due to licences, 
is associated with high costs, at least if no efficient patent laws exist. The problem arises that the 
licenser has to reveal part of his knowledge prior to contracting to convince the potential licensee 
of the value of his intangible asset (Stehn, 1992, 60). Furthermore, the licensee can also use the 
knowledge received for other purposes than those assigned by the licenser (Hymer, 1960, 50-51). 

                                                 
17 Jungmittag (1996), 44-133 provides a comprehensive overview of the various theoretical approaches to explain the 
relationships between FDI and exports. 
18 For the classical theories of foreign trade see Dieckheuer (1990), 31-32. For the explanation of international capital 
movements due to the interest rate theory see Nurske (1934) and Iverson (1935). Both authors already point out that 
the simple interest rate theory had to be augmented by further aspects like uncertainty, risk, and transfer costs (Nurske, 
1934, 88 and Iverson, 1935, 117-127 and 144-151). 
19 Caves(1971), 4 and the literature cited there. 
20 Caves(1971), 5. In Caves1971, 5 a differentiated product is defined as ‘a collection of functionally similar goods 
produced by competing sellers, but each seller’s product distinguishable from its rivals by minor physical variations, 
‘brand name’ and subjective distinctions created by advertising, or differences in the ancillary terms and conditions of 
sale’. 
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This only roughly outlined bundle of problems leads to the outcome that a domestic firm, due to 
FDI, uses its ‘internal market’ for an efficient production and distribution of goods (Rugman/ 
Lecraw/Booth, 1985, 119). In other words, there must be, aside from firm-specific advantages, 
internalisation advantages in order for FDI to become profitable. 

The internalisation approach is generally based on the idea that internalisation solutions are 
always chosen if the foreign markets show imperfections so that firms will have higher costs if 
they use these markets instead of internalising the corresponding activities. On the other hand, the 
internalisation of markets also creates barriers for new market entries of other firms. Thus, 
multinational enterprises not only react to market imperfections, they themselves also generate 
new ones (Buckley, 1981, 78). Some authors argue that the internalisation approach already 
provides a general theory of FDI and that all other approaches (which will be discussed below) 
can basically be traced back to internalisation advantages21. Internalisation advantages can surely 
provide reasons for FDI in a number of cases, but theories which attempt to provide general 
explanation approaches are quickly exposed to the danger that they provide little more than 
tautological explanations22. 

If one follows the lines of arguments of this group of approaches, there mainly exist substitutional 
relationships between FDI and exports. Only if a group of products or multistage production 
processes are considered can situations with complementary relationships be generated. 

FDI should, in the framework of a second group of explanation approaches, be explained due to 
modifications of trade theory. For this purpose, the possibility of international factor movements 
is generally introduced. Although capital movements stand in the foreground in the analysis of 
factor movements (although it is theoretically arbitrary which factor moves), and FDI is an 
important part of international capital movements, such simple modifications cannot provide a 
theory for explaining FDI because they do not take into account the control motive associated 
with FDI. 

The two-countries case is the usual starting point for all models of trade theory where a set of 
assumptions ensures that the two countries are in a state of autarky at the beginning of the 
analysis23. Reasons for foreign trade and then also for factor movements are generated due to the 
removal of individual assumptions. Thereby, it can be seen that only the removal of the 
assumption that the countries have the same relative factor endowments leads to a substitutional 
relationship between foreign trade and international factor movements. All other considered 
reasons for foreign trade (removal of the standard assumptions: identical production technologies, 
no economies of scale, perfect competition on the goods markets in both countries and no 
distortions on the factor markets in both countries) lead to an increase of foreign trade after 
allowing for factor movements. Here, complementary relationships exist. 

                                                 
21 This opinion is held for example in Rugman (1980) and Rugman (1985). Rugman(1980), 365 argues ‘that the 
existing theories are basically subsets of the general theory of internalisation’. 
22 Parry (1985), 565. Similarly but more moderately formulated is the assessment of the internalisation approach in 
Adebahr (1981), 39: The theory of internalisation can therefore be considered as an interesting generalisation approach 
but it has to be put to further tests’. 
23 Markusen (1983), Markusen (1981), Markusen/Melvin (1981), as well as Ethier (1988), Krugman/Obstfeld (1988), 
Melvin/Warne (1973), and Wong (1986). 
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Corden (1974) proposed an augmented Heckscher-Ohlin model with slightly more realistic 
assumptions which immediately take FDI into account. A human capital factor is introduced and 
the impacts of other influences like economies of scale, transport costs and different production 
technologies in both countries are investigated. However, because the model remains in a 
Heckscher-Ohlin world, it can only explain substitutional relationships between FDI and exports. 

The approach of Kojima (1978) also retains a Heckscher-Ohlin or Mundell framework. However, 
it should be shown that FDI can have trade-creating or trade-destroying effects even in this 
framework, depending on whether FDI occurs in a sector where the investing country has a 
comparative advantage or disadvantage. But Kojima (1978) maintains his argument by abruptly 
changing from a positive level to a normative level (Buckley, 1981, 82). 

The theoretical approaches based on firm-specific and internalisation advantages as well as 
foreign trade models have in common that they can provide a certain explanatory contribution, but 
they have not isolated any comprehensive explanation of the relationships between FDI and 
exports. The first group of approaches can  investigate why firms invest in foreign countries 
whereas the foreign trade models can help to explain which locations are chosen by firms for their 
foreign activities and which factors determine the extent and composition of international 
production24. 

Thus, Dunning picked up partial explanation approaches from the theory of the firm, the industrial 
organisation, and the foreign trade or location theory and formulated his eclectic approach25. 
Either firm-specific and internalisation advantages or location-specific advantages are necessary 
conditions for a firm to undertake FDI. If location-specific advantages are missing, exports should 
be preferred. If only firm-specific advantages exist, the third alternative, giving a licence to a 
foreign producer, suggests itself. Consequently, the eclectic approach could first of all explain 
substitutional relationships between FDI and exports because foreign production and exports are 
two alternatives for supplying a market with a good. However, if the firm produces various goods 
or if the production takes place in several stages, complementary relations can be explained again. 

Dunning’s approach elucidates furthermore that the concept of a perfect market is unsuited as a 
background for showing the motives for supplying FDI. Rather, market imperfections, like 
intangible assets which have no market prices on the one hand, and information, communication 
and transport costs which increase with distance on the other, are incentives to undertake FDI. 
However, a formalisation of the eclectic approach due to the explicit introduction of cost 
differences allows for the inclusion of more realistic market structures (like monopoly or duopoly) 
into the theoretical analysis. 

Extensions of the eclectic approach can also be achieved by including exchange rate development. 
However, the impact of exchange rate development on FDI as well as the influence of 
multinational enterprises on exchange rates is considered ambivalent (Kohlhagen, 1977; Rich, 

                                                 
24 For these questions see Dunning (1973), 289. 
25 This eclectic approach was formulated and extended in Dunning (1977), Dunning(1979), and Dunning(1981). In 
Dunning(1977), 398 it is advised that first considerations for the eclectic approach can already be found in Dunning, 
J.H: (1973), The location of international firms in an enlarged E.E.C.: An exploratory paper, Manchester Statistical 
Society. 
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1982; Jaensch, 1987; Wilkens/Hackenbruch, 1988; Froot/Stein, 1991). 

The main elements of these partial explanation approaches (firm-specific, internalisation and 
location-specific advantages) could also be taken into account in general equilibrium models. This 
is done on the one hand in the model of Helpman and Krugman and on the other hand in the 
model of Ethier (Helpman, 1984; Helpman/Krugman, 1990, and ETHIER, 1986). 

The Helpman and Krugman model is based on two essential premises which incorporate the 
results of the partial analytical approaches. First, product differentiation and the possibility of 
economies of scale in production are permitted, and, secondly, firm-specific inputs for the 
production of a good are taken into consideration. Furthermore, the model differentiates between 
the case where the sector which produces the differentiated product consists only of firms which 
each produce one good, and the case where intermediate goods are needed and vertical integration 
can occur. 

The foreign trade patterns depend in this model on the one hand on the relative size of a country 
and on the other hand on the differences in relative factor endowments. If no multinational 
enterprises exist because the relative factor endowment differences do not exceed a certain level, 
an increase in the differences in relative factor endowments and, conversely, a decrease in the 
differences in relative country sizes lead to an increase in trade volume. If relative factor 
endowment differences exceed a certain level, the existence of multinational enterprises leads to 
factor price equalisation. The trade volume then contains not only the original trade of goods but 
also intra-firm trade, i.e. the transfer of firm-specific assets to the subsidiaries. If the relative 
country size is considered as given, trade volume increases with the number of variants of the 
differentiated product which are produced in the country with a relatively abundant capital 
endowment. Conversely, if the number of product variants is considered as given, trade volume 
grows with the relative size of the country which has a relatively abundant labour endowment. 
Furthermore, in the case of constant country sizes, a rise of relative factor endowment differences 
causes an increase in the number of multinational enterprises. Then the share of intra-firm trade in 
the total trade volume increases in turn. 

If the possibility of vertical integration due to the existence of intermediate products is permitted, 
the essential results from the simpler model can be adopted. However, the monotonous 
relationship between the differences in relative factor endowments and the trade volume as well as 
intra-firm trade no longer hold. This is due to the fact that since the number of multinational 
enterprises which move the production of intermediate products to foreign subsidiaries grows 
with the increase of relative factor endowment differences, the share of intra-firm trade decreases 
if the relative factor endowment differences increase. 

While Helpman and Krugman’s model considers internalisation of firm-specific advantages as 
given, the internalisation decisions of firms are endogenised in Ethier’s model. This is facilitated 
on the one hand due to the fact that firms have to decide to undertake a certain volume of R&D 
activities which could open up the possibility of reducing labour input in real production. On the 
other hand they can decide to produce certain quality levels of the variants of the differentiated 
product. Furthermore, location-specific advantages are taken into account in the model in a simple 
way due to an internationally non-tradable backward production stage. Naturally, the relative 
factor endowments are the fundamental determinants of international trade here as well. 
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The result is that FDI and hence the existence of multinational enterprises depends on two factors. 
The distance between the possible labour input coefficients must be sufficiently large and the two 
countries must have similar relative factor endowments and hence similar factor payments. An 
international wage equalisation and reciprocal FDI then occur. 

Although Ethier’s model ascertains exactly opposite causes for FDI to those in Helpman and 
Krugman’s model, which is not astonishing due to the different choice of assumptions and the 
different construction of the models, it also diagnoses mainly complementary relationships 
between FDI and exports. 

To sum up it can be said that more complex and often more realistic models (which are still a long 
way from reality) diagnose complementary relations between FDI and exports as a rule. 
Ultimately, however, assessing the direction and the strength of this relationship is an empirical 
task. An overview of various empirical studies (more or less often with unsophisticated methods) 
for different countries or groups of countries as well as a comprehensive analysis of the 
relationships between Germany’s FDI and exports to its main trading partners can be found in 
Jungmittag, 1996, 133-186 and 276-390. Taking all these results together, evidence points (at 
least in the long term) to dominantly complementary relationships between FDI and exports. 
These results also have an impact on the potential labour market effects of FDI in the way that the 
export of jobs is facilitated due to this complementary relation. However, sophisticated empirical 
work concerning the labour market effects of FDI outflows is extremely rare. 

FDI inflows raise wages in the host country since capital intensity is increasing. In a model with 
heterogeneous labour it is crucial whether FDI stimulates skill-upgrading and technological 
progress. If wages of unskilled labour are inflexible then the result will be the unemployment of 
unskilled workers unless the aggregate effect of FDI on output is large enough to create a stable 
demand for unskilled labour. 

4.4. TECHNOLOGY TRANSFER AND GLOBALISATION OF INNOVATION 

Traditionally, the international expansion of enterprises took place in the field of foreign trade, 
followed under certain conditions by direct investments abroad. This internationalisation of 
production through direct investment has greatly increased since the 1980s (see Chapter 1.3). 
Parallel to this, the traditional modi operandi adopted to carry out research and development 
(R&D) have changed and the generation of technological innovations is being increasingly 
influenced by the generally acknowledged trend towards globalisation. Multinational enterprises 
are now, after sales and production, also internationalising their R&D. What significance and 
what consequences this development will have, however, is and remains controversial. 
In the media the increasingly international generation, transfer and diffusion of technologies is 
described by the catchword ‘technological globalisation’ or ‘techno-globalism’, which has also 
been adopted in the scientific field. In order to invest this somewhat ambiguous term with real 
meaning beyond a general catchword and to contribute to the description of the globalisation of 
R&D and technology markets, it must be more exactly defined. A definition of this kind (or 
taxonomy) should differentiate between at least three processes (Archibugi/Michie, 1995). 

• The international (global) exploitation of technologies developed on a national level: the 
companies try to exploit their technologies internationally, by the means considered here, and 
their strategic importance still increases.  
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• The international (global) technological collaboration of partners in more than one country in 
the development of know-how and innovations, whereby each partner retains his own 
institutional identity, and ownership relationships remain unaltered. This cooperation can take 
place not only between companies via joint R&D projects, the exchange of technical 
information, joint ventures or strategic alliances, but also by means of joint scientific projects 
and the exchange of scientists or students. Typical actors here are national and multinational 
enterprises and universities and public R&D institutions. Forms of international technological 
collaboration are gaining in significance and are also supported in the political field by 
corresponding programmes. 

• The international (global) generation of technologies is carried out by multinational 
enterprises which have developed R&D strategies to create innovations across borders by 
building up research networks. R&D and innovation activities which are carried out 
simultaneously in the home and host country, the purchase of foreign R&D facilities and the 
establishment of new R&D institutions in the host countries are all means to this end. There 
are a number of empirical proofs that these activities are gaining in significance in a number 
of industrial sectors, at least for large enterprises. The picture, however, is not unambiguous.  

A further possibility is the ‘global sourcing’ of technologies through foreign trade (import of 
high-tech and leading-edge technology goods). This is certainly an expression of the 
internationalisation of technology markets, but is not connected to the internationalisation of 
R&D. 
 
The three different processes mentioned above also contribute to analytical clarity because the 
extent of their effects can be described by various indicators. The economic equivalent of the 
global exploitation of technologies developed on a national level are first of all foreign trade 
flows. They again are connected to patent applications on the foreign markets (Archibugi/ Michie, 
1995, 125 and 137). In addition to these is direct investment to establish branches abroad, which 
exclusively serves the value-added chain following from R&D. The extent of global technological 
cooperation is reflected in international joint ventures in the corporate field, which once again can 
be shown in the number of corresponding cooperation agreements. In academic and public 
research institutions the international scientific exchange can be measured by the number of trans-
national co-authorships. The approximate measurement of the global generation of technologies is 
somewhat more difficult due to the data situation. Direct investment in R&D facilities is first of 
all necessary, either in the form of buying up already existing R&D facilities or setting up new 
ones in the host countries. The R&D output can then be approximately ascertained through the 
patent applications of enterprises under foreign control26. 

4.4.1. Global exploitation of technologies 

The international exploitation of technologies or innovations developed on a national level should 
be regarded first of all in accordance with the proposed division into three parts. It is obvious that 
enterprises with a strong export orientation also try to exploit their technological advantages (as a 
reflection of firm-specific advantages) which express themselves in their innovations 
internationally. Also, technology-intensive goods are particularly tradable internationally. 
Empirical studies for instance show that close relationships often exist between the development 
of technical and foreign trade specialisation patterns (e.g. Münt, 1996). This relationship can be 
proved in time series and also by cross-section analyses. Besides, new technologies can also be 
profitably exploited in foreign markets through licence agreements, independent of goods exports. 

                                                 
26 The indicators proposed here are based on Archibugi/Michie (1995), who have collated evidence from numerous 
other studies. 
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Thus domestic technological capabilities (advantages) lead to improved export possibilities which 
again give rise to intensified attempts to exploit technological innovations, embodied in goods or 
not, internationally (Archibugi/Michie, 1995, 125). A further step is the setting-up or purchase of 
production plants abroad. 
 
It is, however, always obligatory that a company cover the international exploitation of 
innovations developed on a national level by applying for patents abroad. Patents are closely tied 
up with the pursuit of commercial strategies as a matter of principle. Just because patents must be 
utilisable for industrial applications and because patent protection is relatively expensive, patent 
registration abroad is an appropriate indicator for strategies which are aimed at foreign markets 
(Schmoch, 1996, 225). 
 
Two perspectives can be chosen. On the one hand the patent applications of the companies in the 
relevant foreign markets can be observed (see Table 17). It can be seen here that the patent 
applications of foreign companies increased between 1989 and 1996 in the ten strongest patent-
producing countries, in part massively. The domestic patent applications on the other hand 
increased more moderately in almost all cases, or even decreased. This development is also 
reflected in the changes in the proportion of patent applications from domestic and foreign 
applicants. A large, almost constantly growing proportion of the patent applications in the 
countries surveyed was filed by foreigners. Even in the USA, which has great technological 
potential, this share amounted to 48.86 % in 1989 and 51.01 % in 1994. Then Germany follows 
with a share of 64.95 % in 1996. In all other countries surveyed the share of patents applied for by 
foreigners was over 80%27. Japan continues to be an exception. In 1996 only 15.12 % of patent 
applications were made by foreigners. This is certainly caused by the institutional nature of the 
Japanese patent system, but at the same time shows that Western companies are relatively 
scarcely represented in Japanese markets. 

                                                 
27 The patents applied for and registered by the European Patent Office provide further evidence for the outlined 
development. In 1996 50.66% of the patents applied for and 52.05% of the patents registered stemmed from non-
member states (principally the USA with 29.15% or 25.28% and Japan with 17.74% and 23.96%, respectively. (see 
European Patent Office, 1996). 
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Table 17: Domestic and foreign patent applications in the ten strongest patent-producing 

countries 

 Share of patent applications by 
foreigners in % 

Average change of patent applications 
1989 - 1996 

 1989 1996 domestic foreign 

Canada 91.36 94.60 1.28 6.29 

France 82.30 86.13 0.49 5.52 

Germany 64.43 64.95 3.56 5.54 

Italy n.a. 91.02 n.a. n.a. 

Japan 11.16 15.12 1.21 6.56 

Netherlands 93.82 96.17 0.62 6.63 

Sweden 92.27 93.37 3.00 7.23 

Switzerland 90.72 95.55 -3.52 7.42 

United Kingdom 76.49 82.69 -1.57 5.08 

USA 48.86 51.01 4.89 5.78 

Source: OECD (1997 and 1999), Main Science and Technology Indicators, own calculations 

On the other hand the patents applied for by domestic companies at home and abroad can be 
related to each other. A quasi diffusion ratio of this type indicates how extensively patents are 
exploited abroad on average. The corresponding rates for the countries surveyed are given in 
Table 18. In almost all countries a significant increase in the exploitation of patents abroad can be 
noted between 1989 and 1996. The exception once again is Japan, which stagnates at an 
apparently low level. In fact, however, this low rate is occasioned by the very high number of 
domestic patent applications to the Japanese patent office. In particular, smaller countries with a 
high technological dynamism have further consolidated their already high exploitation of 
inventions abroad. These countries are dependent to a large extent on international markets 
because of the limited capacity of their national markets.  
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Table 18: Relationship of foreign to domestic patents in the ten strongest patent-producing 
countries 

 1989 1996 

Canada 3.43 26.61 

France 4.44 9.52 

Germany 4.20 6.76 

Italy -- 5.32 (1994) 

Japan 0.37 0.58 

Netherlands 8.50 37.68 

Sweden 6.61 27.71 

Switzerland 8.06 23.52 

United Kingdom 3.06 12.61 

USA 3.19 9.46 

Source: OECD (1997 and 1999), Main Science and Technology Indicators 

On the whole, the developments of the selected indicators determined for the first half of the 
1990s are not new. They were already observed in the 1980s (see Archibugi/Michie, 1995, 126 –
127). All things considered, they show that international exploitation of innovations has increased 
massively in the first half of the 1990s. 
 
Next to foreign trade and licensing agreements the building-up and/or take-over of production 
plants abroad presents a further way of reaping international benefits from technological 
advantages. Activities of this kind are reflected in increases in direct investment holdings abroad, 
such as can be observed for industrialised countries above all in the second half of the 1980s, with 
growth rates of 20% per year and, after a slight slump during the world-wide recession at the 
beginning of the 90s, resulted in a boom in company take-overs since 1995 (UNCTAD, 1996). 
Direct investment data however do not provide information on whether only production plants 
(quasi extended workbenches) were established or whether R&D facilities were also taken over 
during acquisitions or were set up in new foundations. A look at the sectoral distribution of the 
direct investment stocks would seem, however, to suggest that, e.g. in the case of Germany, not 
only German companies abroad but also foreign enterprises in Germany are engaged in above-
average R&D-intensive fields (Beise/Belitz, 1997). In a general increase in the degree of 
internationalisation, significant differences are apparent between the sectors. In 1994, chemical 
industry firms were already making 50.7 % of their turnover in foreign branches and employing 
46.6 % of their personnel abroad. In the motor vehicle sector the share of turnover was 36.5 % in 
1994 and the share of employees abroad 37.5 %. In the electrical engineering sector both shares 
were around 30 %. A similar picture, if not quite so clear-cut, appears if the shares of foreign 
companies in turnover and employees in Germany are considered. They are relatively stable over 
the course of time (of large sectors, only the chemical industry showed an increase in the number 
of companies with foreign shares at the end of the 80s) and the differences between the R&D- 
intensive and non-R&D-intensive sectors was not so marked. 
 
These statistics alone should not tempt us into drawing immediate conclusions on the 
internationalisation of R&D in the sense of the third process of technological globalisation 
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‘international (global) generation of technologies’. For this purpose the R&D activities of foreign 
companies  must be more closely examined (cf. section 1.5.3). 
 
If there is sustained acceleration of technological progress in OECD countries this will create a 
bias in favour of a demand for skilled labour. To the extent that women effectively have unequal 
and disadvantaged access to higher education, training and retraining, the gender wage gap could 
increase. Whether this indeed would be a long-term tendency in some OECD countries partly 
depends on the response of public education systems and the economic policy incentives provided 
to firms engaged in regular training and skill-upgrading. 

4.4.2. Global technological collaboration 

International technological collaboration to develop know-how and innovations with partners in 
more than one country while retaining their institutional identity can also be represented by 
indicators. The extent of technological collaboration between independent firms can be 
approximated by the number of technological cooperation agreements. A collection of about 10 
000 technological cooperation agreements between nearly 3500 independent enterprises can be 
found in the Merit/Cati database (European Commission, 1998, 12). 
 
If the geographical distribution of international technological agreements is taken into 
consideration (see Figure 6), then it becomes clear that the greatest accumulation of such joint 
ventures is in the USA. There was participation by at least one company located in the USA in 
1479 technological cooperation agreements concluded from 1990 to 1994 (that is, 82 % of all the 
agreements recorded in the database for this period). Moreover, at least in this last period 
European enterprises have been cooperating more with US enterprises than with other European 
enterprises. Japanese companies also prefer technological cooperation with US enterprises. Co-
operative ventures with enterprises in locations outside the Triad play only a subordinate role. 
Furthermore, Hagedoorn/Schakenraad (1990), based on an older version of this database, found a 
massive growth of new technological cooperation agreements for the 1980s in the relatively new 
technology fields of biotechnology, information technology and new materials. 
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Fig. 6: International distribution of technological cooperation agreements 
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If the actors are scientists from universities and public R&D institutions, then the degree of 
international technological collaboration can be approximated by the number of publications 
written by international co-authors. If Germany is taken as an example, the number of 
publications co-authored with German participation as recorded in the Science Citation Index has 
risen from 3281 in 1980 to 19 023 in 1996. In 1996, 7341 publications appeared with American 
co-authors and 9125 publications with co-authors from other European countries. However, the 
Science Citation Index tends to exaggerate the chronological development, as new journals are 
constantly being included in the records, so that an increase in the absolute numbers is not 
necessarily accompanied by an increase in the actual publications. 
 
It is therefore practical to weight the absolute figures with the relevant number of the total 
publications in which German authors were involved or which were written by German authors 
alone. These percentages of publications written in international co-authorship with German 
participation are presented in Figure 7. When considered relatively, the marked increase of 
publications written by international co-authors with German participation is also evident. The 
share of these publications in total publications by German authors was 9% in 1980, and increased 
steadily to 29% in 1996. Until the middle of the second half of the 1980s, German authors 
published almost equally with US and European co-authors, but now there are more co-authors 
from other European countries (1996: US American co-authors 11% and co-authors from other 
European countries 14%). 
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Fig. 7: Share of co-publications by German authors with foreigners in total publications by 
German authors 1980–1996 
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Source: SCIENCE CITATION INDEX, Calculations of the Fraunhofer Institute for Systems and Innovation 
Research 

4.4.3. Global generation of technologies 

The prerequisite for the global generation of technologies is first of all the internationalisation of 
R&D. The relative significance of foreign R&D activities varies considerably among the different 
countries. In Table 19 some indicators are described. In Europe, 11.9 % of technological activities 
fall to foreign (i.e. non-European) large enterprises if these enterprises’ US patents originating in 
Europe are taken as the criterion. For Japan this figure amounts to only 1 % and for the USA 
4.2 %. Within Europe the proportion of US patents originating from the individual countries lies 
between 2.9 % (Finland) and 49.1 % (Belgium). In the midfield after Switzerland (5.4 %) come 
Germany, France, Italy, Holland, Austria and Sweden with rates of around 10 %, whereas the 
share for Great Britain is 20.2 %. Statistics collected from individual countries, based on surveys 
in some cases, additionally show that the share of foreign R&D in the total R&D of the country in 
question is often greater than the share of the patents of foreign large enterprises originating from 
the country. Thus the share of foreign R&D in Japan amounts to 1.3 %; in the USA, Germany, 
and France between 15.2 % and 15.9 %; in Great Britain 25.8 %, in Canada 40.6 %, and in Ireland 
67 %. At the same time, the share of foreign R&D is especially high in the countries in which 
foreign enterprises are strongly represented in manufacturing industry. On the basis of these 
discrepancies further investigations should be carried out to ascertain whether, and if necessary 
for which reasons, the patent indicators underestimate the extent of the internationalisation of 
R&D and its increasing dynamics in the last few years. 
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Table 19: Indicators for the relative significance of foreign technological and R&D 
activities in selected countries 

 
 
 
Host Country 

Share of patents of foreign 
large enterprises 1990-94 in % 
(359 of the world's largest 
companies) 

Share of foreign R&D in % 
(1993 national surveys/ 
/statistics) 

Share of foreign enterprises 
in manufacturing industry 
1993 

Japan 1.0 1.3 (1991) 2.8 (1991) 
Canada n.a. 40.6 54.9 
USA 4.2 15.3 14.8 (1992) 
Europe 11.9 n.a. n.a. 
Belgium 49.1 n.a. n.a. 
Germany 9.3 15.9 28.1 
Finland 2.9 7.9 (1995) 7.6 
France 11.4 15.2 21.0 (1992) 
Great Britain 20.2 25.8 25.5 (1991) 
Ireland n.a. 68.0 70.0 
Italy 9.6 n.a. 22.3 (1994) 
Netherlands 12.5 17.4 (1995) 42.4 
Austria 12.5 n.a. 25.7 (1991) 
Sweden 12.0 14.0 18.7 (1994) 
Switzerland 5.4 7 (1992) n.a. 
Spain n.a. 48.8 30 - 40 

Source: European Commission (1998) 

In the regional distribution of the R&D activities abroad, clear concentrations can be 
distinguished. Thus a special evaluation of the SV scientific statistics which is quoted in 
Beise/Belitz (1997) substantiates that the R&D activities of German enterprises are concentrated 
in Europe and the USA. Conversely, a large portion of the R&D expenditure of US enterprises 
goes abroad to European countries. According to the preliminary data published by the US 
Department of Commerce, total US R&D expenditure of the manufacturing industry abroad 
amounted to $10,147 bn in 199428. Of this sum, 25.9 % fell to Germany, 19.1 % to Great Britain 
and 11.3% to France. Parallel to the focus on Europe, however, the US American R&D 
expenditure in Japan is increasing continuously, with a share in 1982 of 2.3 % , in 1990 4.5 %, 
and in 1994 7.8 %. The targeted destination of Japanese enterprises performing R&D abroad is 
above all the USA. Europe takes second place. The other Asian countries are also gaining in 
importance for Japan. 

                                                 
28 The data of the US Department of Commerce and the regional distribution are taken from Beise/Belitz (1997), 45. 
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Fig. 8: R&D Expenditure by foreign enterprises in the USA 1977–1995 
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Source: US Department of Commerce, quoted from BEISE/BELITZ (1997) 

Even when the perspective is reversed, it is evident that the USA is a significant recipient country 
for foreign R&D expenditure. Figure 8 illustrates that the industrialised states have continuously 
extended their R&D activities there. At the same time, with the exception of the Netherlands, in 
all the countries examined here the growth rate for R&D expenditure increased in the second half 
of the 1980s. In 1994 we find Germany, Great Britain and Switzerland in the lead, followed by Ja-
pan. In 1995, German enterprises have yet again significantly increased their expenditure and now 
spend approximately US $3.9 bn on R&D. They thus clearly have the greatest R&D potential in 
the USA, ahead of Swiss and British enterprises. The great increase in R&D expenditure by 
German enterprises in the USA from 1994 to 1995 is primarily explained by the boom in 
company take-overs (especially by major acquisitions in the pharmaceutical industry) in which the 
R&D capacities also became part of the German enterprise. 
 
A similar picture is found when the number of independent research centres belonging to foreign 
enterprises in the USA in the year 1994 are considered (Reid/Schriesheim, 1996, 51). Japan 
assumes the top position here, followed by Great Britain and Germany. If the technological foci of 
the foreign research centres are considered at the same time, it is seen that the enterprises conduct 
research in the USA mainly in those fields in which they have technological strengths in their 
home country. So the centres belonging to Japanese and Korean companies concentrate on the 
fields of computers and electronics. The European enterprises place their main emphasis in the 
chemicals, pharmaceuticals, biotechnology and new materials sectors. German and Dutch 
enterprises perform research primarily in the electronics sector, British companies in precision 
engineering, measurement and control technology and Swedish companies in mechanical 
engineering. 
The distribution is almost identical with foreign acquisitions by US American high-tech 
enterprises in the time span from October 1988 to March 1993 (Reid/Schriesheim, 1996, 80). 
However, it is striking that the gaps between the individual countries with acquisitions in the USA 
are relatively large. While Japan made 437 take-overs in the period under consideration, France 
only made 82, Great Britain 49, and Germany only 29. 



Impact of Trade Liberalisation on Employment, Labour and Gender Relations 

  PE 313.071 88 

 
The increasing internationalisation of R&D only provides indications for the international (global) 
generation of technologies in the final event. A further convincing indicator is (classified 
according to countries of origin) the geographical distribution of patent registrations in the USA 
by large enterprises that operate abroad (see  Table 20). Accordingly the international generation 
of technologies is mainly brought about by European enterprises. Japanese and US enterprises 
play almost no part in this process. European enterprises on the other hand distribute their 
activities between the USA and European countries29. However, there are great differences 
between the various European countries, . 
 
Table 20: Patent and R&D activities of large enterprises abroad 

 Geographical distribution of patents of large enterprises in the USA, 
according to countries of origin, 1990-94 in % (359 of largest 
enterprises in the world) 

Percentage of 
R&D 
expenditure 
abroad 

 Share in percent Respective country abroad Percentage 
share abroad 

 Country 
of origin 

Abroad USA Japan Europe Others  

Japan 98.0 2.0 1.4  0.5 0.1 2.5 (1993) 
USA 92.3 7.7  1.0 5.2 1.5 13.0 (1994) 
Europe 77.6 22.4 20.9 0.5  1.0 --- 
Austria 86.0 14.0 2.2 0.0 11.2 0.6 --- 
Belgium 33.2 66.8 12.5 0.0 52.5 1.8 --- 
Finland 64.9 35.1 8.0 0.0 26.9 0.3 --- 
France 67.3 32.7 18.0 0.4 13.2 1.0 --- 
Germany 79.6 20.4 14.1 0.6 5.1 0.7 18.0 (1995) 
Italy 80.4 19.6 10.3 0.0 8.7 0.6 --- 
Netherlan
ds 

39.7 60.3 30.4 0.9 28.4 0.6 --- 

Sweden 62.2 37.8 18.2 0.1 18.5 1.1 25.0 (1994) 
Switzerla
nd 

44.7 55.3 29.0 0.7 24.8 0.7 50.0 (1992) 

Great 
Britain 

50.4 49.6 36.0 0.4 10.9 2.2 --- 

Total 87.4 12.6 5.6 0.5 5.6 0.9 --- 

Source: European Commission 

4.4.4. Consequences for national innovation policy 

It would be a fallacy to assume that national innovation policies will become less important as a 
result of globalisation. The international exploitation of innovations requires that national 
governments create conditions under which new technologies can be exploited within the 
respective countries. International technological cooperation is based on the national 
technological capabilities and possibilities available to the cooperation partners. National 
governments, as well as the EU on a European level, increasingly pursue policies which support 
cross-border cooperation between firms as well as academic institutions. The international 
generation of innovations also requires efficient national innovation policies which meet the new 
challenges. 
 

                                                 
29 The conclusion reached by Archibugi/Michie (1995), 134, that the intentional generation of technologies is mainly 
an internal European affair cannot not be confirmed by the more recent data. 
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This view is supported by new results obtained in innovation research, which show that, in the 
face of increasing international mobility on the part of enterprises and technologies, as well as the 
growing harmonisation of vital preconditions (infrastructure/ human capital), efficient national 
innovation systems will have an increasingly significant role to play in the organisation and 
promotion of innovations (cf. Porter, 1990; Lundvall, 1992; Nelson, 1993; Jungmittag/ Meyer-
Krahmer/Reger, 1999). This holds all the more as national technological specialisations have been 
moving to an average specialisation during recent years (Jungmittag/Grupp/Hullmann, 1998; 
Grupp/Jungmittag, 1999). 
 
The finding of temporary (or permanent) technological de-specialisation potentially points to a 
tendency for Schumpeterian rents in goods and factor markets to be reduced. Such a development 
is likely to reduce the skilled - unskilled wage premium. If wage rates for unskilled workers are 
above market-clearing levels the temporary fall in skilled wages will naturally have a negative 
effect on the demand for unskilled labour. Any squeezing of the wage differential in continental 
EU countries, where one finds less vertical wage dispersion than in the US or the UK, will reduce 
the incentive for voluntary skill upgrading.  
 

4.5. CONVERGENCE OF LABOUR PRODUCTIVITY LEVELS 

 

The post-world war II period has been one of strong convergence of productivity levels in the 
OECD area (Maddison, 1995). During the most recent period, however, this process of 
convergence seems to have slowed down considerably. For the six countries in our sample, this is 
illustrated in Figure 9. The figure gives the coefficient of variation (standard deviation divided by 
the unweighted mean) of labour productivity levels. A falling coefficient of variation points to 
convergence.  
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Fig. 9:  Coefficient of variation of labour productivity in the 6 countries 

 
 
The figure indeed shows a strongly falling value of the coefficient of variation, at least until the 
mid-1980s. Until 1970, the indicator seems to fall almost linearly at a rather high (absolute) slope. 
The period 1970 to mid-1980s also shows a linear decrease, but seemingly at a somewhat smaller 
(absolute) slope. From the mid-1980s onwards, however, there is little or no change in the 
coefficient of variation.  
 
What causes this fall in the speed of convergence? The present analysis will attempt to answer this 
question from the point of view of economic structure. Thus, a useful starting point is to look at 
convergence trends at the sectoral level, by calculating the coefficient of variation of the levels of 
labour productivities at the sectoral level. This is what is displayed in Figure 10. 
 
The figure shows that (strong) convergence is far from a general phenomenon at the sectoral level. 
Substantial convergence over a long period is observed in construction, manufacturing, utilities, 
trade and agriculture. Transport and communication shows convergence over a limited period in 
the 1960s, but not much before or after that. The government sector, which starts from a very low 
level of disparity in the 1950s, only shows convergence until around 1960. Finance, insurance and 
real estate shows convergence during a limited period in the 1970s, similarly (but much stronger) 
for mining. Community and personal services shows virtually no convergence at all. 
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Fig. 10: Coefficient of variation of labour productivities among the 6 countries, sectors 
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Obviously, the sectoral trends all contribute in some form to the aggregate picture in Figure 9. 
However, it is not immediately obvious from Figure 10 which sectors are mainly responsible for 
the slowdown in convergence since the mid-1980s. In order to answer this question more 
precisely, a method will be developed that decomposes the changes of the coefficient of variation 
over time into a contribution of the separate sectors. The method starts from the definition of the 
coefficient of variation (denoted by c): 
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where the subscript i indicates as before a country, and n is the number of countries (6).  
 
Differentiating c with respect to time gives (we use dx/dt to indicate a time derivative): dc/dt = 
[(ds/dt)m-dm/dts]m2 . In order to “translate” to changes in productivity levels at the country level 
one also needs the following partial derivatives  one also needs the following partial derivatives 
∂s/∂ yi =((yi –m)/ns)∂m/∂yi = 1/n. Substituting these into the expression for dc/dt gives  
 
dc/dt = Σ dyi/dt yi/(yi mn) [((yi –m)/s)-c] 
 
The first fraction under the summation sign is the proportionate growth rate of labour productivity 
in a country. The second fraction is the country’s productivity level divided by the sum of 
productivity levels in all countries. The terms between brackets give the deviation of the country’s 
productivity level relative to the mean, scaled by the standard deviation and the coefficient of 
variation. Hence, the change of the coefficient of variation if a weighted sum of the productivity 
growth rates of the individual countries. The sign of the weights depends on the magnitude of the 
country’s deviation from the mean productivity levels. Countries below the mean productivity 
level always have a negative weight (i.e. the more rapidly they grow, the more rapidly the 
coefficient of variation will fall). Countries with very high productivity levels have a positive 
weight, hence rapid growth in these countries increases disparity30. 
 
The final step is to decompose the country growth rates of productivity. By definition, y =Σσj yj ;  
hence aggregate productivity may change as a result of changes in the sectoral allocation of labour 
(σ) or sectoral productivity growth (y). Differentiating, one arrives at 
 
dy/dt = Σ (dσj/dt yj + σj dyj/dt) from which follows  
 
dy/dt/y = Σ(qj/q)(dlnσj/dt + dlnyj/dt)  
 
where q is production volume. Substituting this into the above expression gives dc/dt as a function 
of two terms (“Verspagen decomposition”) not shown here explicitly: The first term on the right 
hand side is the effect related to (sectoral) productivity growth, which we will label as 
‘technological progress’. The second term is related to changes in the allocation of labour to 
sectors, which we will label ‘structural change’. Within each of these terms, one can simply group 
all terms for a sector j, and sum them to obtain the change of the coefficient of variation that can 
be associated with both technological progress and structural change in that sector. This can be 
formalised  in a simple way where ‘ denotes “technological progress”: 
 
dc’/dt = ΣFi (qj/q)(dlnyj/dt) dcSCj/dt= Σ(Fiqj/q)dlnσj/dt 
 

                                                 
30 Obviously, it is easy to derive formally the borderline between negative and positive weights: 

.~ mcsyi +=  
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Here Fi = (yi/mn)[(yi –m)/s)-c]. In the above formula the superscript SC denotes structural change. 
The derivation of the decomposition has been done in continuous time. Applying this to discrete 
data would require a number of interaction terms, and this makes the formula quite complicated. 
One may expect that the impact of these interaction terms (in general, changes multiplied by 
changes) is relatively small as compared to the non-interaction terms. Whether this is true or not 
can be assessed by approximating the real change of the coefficient of variation by the above 
formula (applied to discrete data) and calculating the difference between the real change and the 
approximation. This is what was done, and in all cases the approximation was very close to the 
real value. Therefore, the analysis here will not bother any further with the interaction terms, and 
present the results of the calculations of the above formula applied to discrete data. 
 
 
4.6. TABLES AND FIGURES 

Table 21: Human capital formation in selected OECD countries in 1995 

 Education Profile   
  
 
 
Country 

Public expenditure 
on education 
(Total spending as a 
percentage of GNP) 

Ratio of pupils to 
teachers 
(secondary level) 

Girls' enrollment share 
(secondary level) 
in % 

Canada 6,9 18,8 48,6 
Denmark 7,7 8,7 51,5 
France 6,1 -- 51,4 
Germany 4,8 14,0 49,7 
Hungary 5,3 9,8 51,6 
Italy 4,7 10,8 50,1 
Netherlands 5,2 14,6 51,7 
Poland 5,2 21,8 65,6 
Spain 4,9 -- 50,8 
Sweden 8,1 10,6 54,3 
United Kingdom 5,3 12,9 49,1 
United States 5,4 15,4 48,8 

Source: World Development Indicators 2000, World Bank.  
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Table 22: US employment shares  by education: 1973-99 

Less than
 High   High   Some Advanced

Year                 School             School             College            College              Degree__

ALL
1973 28.5% 38.3% 18.5% 10.1% 4.5%
1979 20.1 38.5 22.8 12.7 6.0
1989 13.7 36.9 26.0 15.6 7.9
1995 10.8 33.3 30.5 17.3 8.0
1999 10.8 32.3 29.6 18.6 8.6

MEN
1973 30.6% 34.4% 19.2% 10.3% 5.4%
1979 22.3 35.0 22.4 13.2 7.1
1989 15.9 35.2 24.4 15.7 8.8
1995 12.6 33.2 28.3 17.3 8.6
1999 12.5 32.6 27.6 18.3 9.0

  women:
WOMEN (% empl.)
1973 25.6% 44.0% 17.5%   9.9% 3.1%       38.5%
1979 17.2 43.0 23.4 12.0 4.4       41.7
1989 11.2 38.8 27.8 15.4 6.8             44.1
1995   8.8 33.6 32.8 17.4 7.4       45.2
1999   9.0 32.0 31.9 19.0 8.2       46.5  
Source: L. Mishel, J. Bernstein and J. Schmitt (2000), The State of Working America: 2000-2001, 
Economic Policy Institute & Cornell University Press, Tables 2.9, 2.18, 2.19 & 2.20). 
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