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�� ,QWURGXFWLRQ

During his re-election campaign in 1990 Chancellor Kohl promised that within 5

years the new %XQGHVOlQGHU would become as prosperous as the rest of Germany.

Although the claim was, of course, part of the election rhetoric, optimism about the

speed of real convergence of GDP per capita between East and West Germany was

widespread at that time.

The East German growth potential was considered to be large  (see e.g.

Dornbusch & Wolf, 1991, Burda & Funke, 1993, Sinn, 1996). The proximity of East

Germany to one of the world’s largest economies, the cultural ties between the two

Germanies and the history of a pre-war market economy in the former GDR all were

considered to provide the sufficient initial conditions for rapid economic growth in

East Germany. Moreover, the East Germans could count on massive financial support

from the federal government, upto more than 4% of West German GDP, to finance

the transition from a centrally planned economy towards a market economy. Large

public investments in the infrastructure, the introduction of (West German) market

based institutions in the new %XQGHVOlQGHU were thought to create favourable

conditions for the modernisation of the East German economy. Therefore, the

transformation of East Germany from a low-productive and outdated economy into an

economy characterised by high productivity and high-quality products was believed

to be attainable in the foreseeable future.

However, ten years after unification the overall performance of the East

German economy is not as bright as was predicted ten years ago. The East German

economic performance has been disappointing. The growth rates of East German real

GDP per capita, for example, declined considerably in recent years and in 1997 and

1998 the process of convergence of real GDP per capita between East and West

Germany came to a halt. The question thus arises what the prospects of are for East

Germany following the first decade of the German unification. To assess these

prospects, one must analyse the economic performance at the industry and regional

level. It is at this level that modern theories of trade, location and growth can be

tested. In our view these modern theories can provide useful insights into the



2

workings of the German economy and enhance our understanding of the stagnating

convergence process between East and West Germany. Since East Germany has to do

the catching up, we focus on East Germany in our analysis.

In a sequel to this paper we will also include West-Germany and the rest of Europe

into the analysis. Although we emphasize the potential relevance of modern theories,

we do not think that neo-classical explanations are irrelevant for the German case.

We argue that the disappointing economic performance might be the result of

agglomeration dynamics. German unification can be considered as a case in which

high transport costs between East and West Germany were suddenly and drastically

reduced. At the start of the unification, initial conditions were such that West

Germany was the core and East Germany the periphery. According to neo-classical

theory this state of affairs must be temporary. Initial conditions cannot determine the

long-run equilibrium. According to modern theories, however, the adverse initial

conditions for East Germany could turn out to be permanent.

The paper is organised as follows. In section 2 we discuss the post-unification

economic performance of East Germany and the underlying policies, which might be

labelled as the strategy of ‘creative destruction’ (Lange & Pugh, 1998). In the next

section we briefly deal with the modern theories of trade, location and growth. In the

empirical section 4 we check whether stylized facts of East German economic

performance corroborate combined hypotheses about sectoral and local economic

performance from these theories. Section 5 concludes.

�� &UHDWLYH�GHVWUXFWLRQ�DQG�LQLWLDO�FRQGLWLRQV

At the time of the German Economic, Monetary and Social Union (GEMSU), July, 1,

1990, it was clear that the East German economy needed to be restructured. The

economy of the German Democratic Republic had all the well-known failings of a

Soviet-style, centrally planned economy: inefficient production in large-scale

conglomerates, outdated technology, a neglected infrastructure, the overemphasis on

capital intensive industry, the strategy of self-reliance. The transition to a market
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economy would require massive public and private investments, and income

transfers.

Nevertheless, East Germany was considered to be in a favourable position to

achieve a rapid convergence with West Germany, because of relatively favourable

initial conditions, compared to other transition economies (see e.g. Dornbusch &

Wolf, 1992, Burda & Funke, 1993, Sinn, 1996).

These conditions would enable East Germany to beat the average speed of

convergence for regions within industrialized countries, found in empirical studies of

convergence by Barro & Sala-i-Martin (1995, pp. 357-401)1.

Favourable conditions relate, for instance, to factor endowments in East

Germany. A strong point of the East German economy is the large pool of educated

and skilled labour. Also a strong feature is the industrial tradition in East Germany,

especially in Sachsen and Thüringen. Because of this tradition ’assiduous vocational

education and the spirit of successful entrepreneurship are still alive’ (Sinn, 1996,

p.139). These two conditions would ensure a consistently high marginal productivity

of capital, even in the case of prolonged high investment ratios (see Dornbusch &

Wolf, 1992, p. 251). Moreover, modernisation and expansion of the East German

capital stock will probably not be hampered by the lack of East German savings.

In addition to these factors, the federal government might stimulate

convergence by generating the necessary financial funds. The financial aid to East

Germany after the unification is shown in Table 1. The federal government made the

largest contribution and a sizeable share is directed towards investment in the

infrastructure in East Germany (see Table 2), which explains the rise of the transport

sector (see Dietrich, Ragnitz, Rothfels et al (1998, p. 236). These investments enlarge

the public capital stock and thereby were thought to foster convergence.

                                                          
��$FFRUGLQJ�WR�%DUUR�	�6DOD�L�0DUWLQ��������LW�UHTXLUHV�DERXW����\HDUV�RQ�DYHUDJH�WR�KDOYH
WKH�LQLWLDO�JDS�LQ�UHDO�*'3�SHU�FDSLWD�EHWZHHQ�UHJLRQV�
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Table 1 Public transfers to East Germany (in billions of DM)

1991 1992 1993 1994 1995 1996 1997 1998

Federal net

transfers

42 51 75 71 90 91 84 91

Total net

transfers*

106 114 128 126 140 140 136 141

Total transfers as

a percentage of

East German -

51.5

GPD

43.4 41.5 36.3 37.6 36.0 34.1 34.7

*Total net transfers comprise of net transfers from the federal government, the social security

institutions, governments of the old Bundesländer, European Union, Fund for German Unity, and

privatization agency Treuhandanstalt. Source: Jahresbericht der Bundesregierung zum Stand der

Deutschen Einheit 1998

Table 2: The Allocation of Total Gross Transfers to East Germany  (1991-1999)

Infrastructure 11.7 %

Economic development 6.3 %

Social security 51.1 %

General purpose grants 23.5 %

Unclassifiable 7.4 %

Source: IWH

The common culture with West Germany is another condition which favours East

Germany. This could, for instance, enable a faster adoption of new technology

available in West Germany. In other words, East Germany was expected to profit

from knowledge spillovers from West Germany.  Further conditions that were

considered to be growth enhancing relate to the legal institutions and East Germany’s

location. By being “taken over” by the Federal Republic of Germany, East Germany

gained access to world markets and also to the “West German” market institutions.

Finally, the location of East Germany, so near to the large economy of West

Germany, involves low transport costs to an important new home market for East
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German firms and, therefore, would also stimulate a rapid convergence, according to

Dornbusch & Wolf (1992, p. 250).

To foster the convergence process, the federal government and social partners

stimulated investments in high productivity sectors. At the same time many low-

wage, low-productivity firms could not survive under market conditions. This

strategy might be looked upon as a strategy of “creative destruction” (Lange and

Pugh, 1998). At the start of GEMSU the social partners agreed to equalise nominal

wages between East and West Germany within a few years. This resulted in large

wage increases in 1990 and 1991. Combined with the monetary unification of East

and West Germany, this implied a sharp loss of East German competitiveness vis-à-

vis West Germany and, perhaps more importantly, other transition economies (see

Akerlof et al, 1991). Illustrative is the 48%-decline in employment in the producing

industries2 in East Germany in the period 1989-19933.

To mitigate the effects of the decrease in manufacturing employment, the

federal government took several measures. For example, large-scale training

programmes for East German unemployed were set up. Also, massive income

transfers were made to East Germany, leading to an increase in the reservation wage

of East German workers. A negative side effect was that low-wage jobs became

unattractive, speeding up the process of creative destruction. To stimulate

employment and the adoption of modern technology, public funds were also devoted

to investment subsidies and investments in the infrastructure (see Table 2).

To conclude, East Germany went into recession. Both the reduced demand for

East German industrial goods and the remaining high unit labour costs in comparison

with West Germany were responsible for this development. According to the

optimists (i.a. those who believe in the creative destruction story) these adverse

conditions would be temporary, because of the rapid productivity growth these

conditions and other aforementioned favourable factors would induce. If one believes,

however, that initial conditions are decisive for the long run convergence prospects, a

                                                          
��7KH�SURGXFLQJ�LQGXVWULHV�FRQVLVW�RI�WKH�PLQLQJ��PDQXIDFWXULQJ�DQG�FRQVWUXFWLRQ�VHFWRU�
��6HH�'LHWULFK��5DJQLW]��5RWKIHOV�HW�DO��������S��������
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more pessimistic view follows. What do the facts tell us ten years after the Wall came

down?

First of all, since 1990 some convergence has occurred (see Table 3). In the

first half of the 1990s the economies of East and West Germany converged much

faster than the afore mentioned average convergence rate found by Barro & Sala-i-

Martin (1995). If, for example, the rate of convergence between East and West

Germany during the period 1991-1998 could be maintained, then it would only take

until 2007 for the 1991-gap in real GDP per capita between East and West Germany

to be halved. However, most of the convergence between East and West Germany

took place during the period 1992-1994. After 1994 the East German economic

growth rate fell sharply and now roughly equals the growth rate for West Germany,

which is, of course, bad news for the convergence prospects (see Siebert, 1999, table

4.1). Furthermore, forecasts for 1999 and 2000 indicate that this trend will not be

reversed (see Table 4).

Table 3: Convergence between East and West Germany

Real GDP per capita

(in DM of 1991)

      Growth rate

      (in percentages)

        Gap

       East

       (i)

      West

     (ii)

           East

           (iii)

          West

          (iv)      1-(i)/(ii)

1991  12950 41320 -- -- .69

1992 14120 41520 9.0 0.5 .66

1993 15550 40230 10.1 -3.1 .61

1994 17100 40930 9.9 1.7 .58

1995 17900 41090 4.7 0.4 .56

1996 18570 41320 3.7 0.6 .55

1997 18980 42200 2.2 2.1 .55

1998 19470 43380 2.6 2.8 .55

Source: Statistisches Bundesamt
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Table 4: Forecasts of real GDP in East and West Germany

(annual growth rates in percentages)

       East Germany       West Germany

1999 2.0 1.7

2000 2.6 2.6

Source: DIW (1999), Wochenbericht, 17

It is now clear that the relatively high growth rates in the period 1992-1995 were

mainly due to the booming construction sector (see Bönker and Wagener, 1999). This

sector profited from the huge rise in the predominantly government-led demand

because of the necessity to rebuild and modernise the infrastructure, capital and

housing stock. Table 5 shows the large share of employment in the construction

sector compared to West Germany. From 1996 onwards the construction sector has

been stagnating and has lost its role as a growth engine.  A future grand-scale

stimulus of the East German economy by public transfers is unlikely, given the

existence of the Stability and Growth Pact.

Table 5: The Employment Structure in the Producing Industries

in East Germany (in percentages of total employment)

Mining and

energy sector

Manufacturing

sector

Construction

sector

1991 3.2 28.0 9.6

1992 2.8 20.4 12.5

1993 2.3 17.9 14.8

1994 1.9 16.6 16.4

1995 1.7 16.2 17.1

1996 1.5 16.0 16.8

1997 1.4 16.3 16.2

1998 1.3 16.6 15.5

West

Germany-

1.3

(1998)

26.3 6.1
Source: IWH
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�� 0RGHUQ�WUDGH�DQG�JURZWK�WKHRU\

The lack of convergence between East and West Germany in recent years justifies an

analysis of the convergence process by means of economic theories that do not per se

predict convergence. In principle this rules out neo-classical theories, such as the

Ricardian or the Heckscher-Ohlin models, because these theories predict that

convergence occurs irrespective of the initial conditions. We do, however,

acknowledge that the neo-classical prediction is only valid if relative prices are not

distorted. This is clearly not the case in East Germany.  The relatively high unit

labour costs in East Germany, the subsidies granted to non-competitive firms by, for

example, the Treuhand and transfers in general prevented that relative prices could

fulfil their proper allocational function. Notwithstanding the importance of these kind

of distortions (see also Section 4), we do think that there is more to the convergence

process in Germany than just ‘getting the prices right’. This is precisely what the

modern theories of trade, location and growth tell us.

Although initial conditions are decisive in the modern theories, and in the East

German case this might lead to more pessimistic conclusions than neo-classical

views, they are consistent with an optimistic (convergence) as well as a pessimistic

(core-periphery) outcome. These theories are perhaps able to provide an explanation

for the disappointing economic performance in East Germany after the German

unification.4 However, to what extent do the hypotheses of these theories correspond

with the East German stylized facts? Because we are dealing with spatial economics it

is essential to formulate hypotheses about the sectoral and local dynamics.

                                                          
��+HUH�ZH�IRFXV�RQ�WKH�SHULSKHUDO�SRVLWLRQ�RI�(DVW�*HUPDQ\��1RWZLWKVWDQGLQJ�WKH�DFWXDO�IDFWV�
WKH�PRGHUQ�WKHRULHV�DUH�DOVR�FRQVLVWHQW�ZLWK�(DVW�*HUPDQ\�EHFRPLQJ�WKH�FRUH�DQG�:HVW
*HUPDQ\�WKH�SHULSKHU\�
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In theories of modern trade and location in the spirit of Krugman (1991) each

firm faces a trade-off between increasing returns, market size effects, local

competition and transport costs.

Economies of scale and the size of the market stimulate firms to choose the same

location for its production, whereas positive transport costs and competition between

firms make it profitable for an individual firm not to concentrate production at the

same location as the other firms. Furthermore, the dynamics of such a model are

driven by what Myrdal and Kaldor have called cumulative causation: firms want to

locate near markets and markets develop where firms tend to locate. Such a circular

process of cumulative causation is strongly path-dependent, meaning that the initial

distribution of firms across space has a decisive impact upon the economic

development of regions and countries and, therefore, upon the pattern of trade among

these regions. The importance of initial conditions or history is a crucial difference

with neo-classical trade theory.

Following this line of reasoning, one can express serious doubts about whether

some of the initial conditions can indeed, as was argued in Section 2, be regarded as

favourable. At the time of German unification transport costs between East and

Germany were reduced and this tends to benefit the initially larger region, here West

Germany. The position of the core was enhanced by the reduction of economic

activity and the relative increase of unit labour costs in the periphery, here East

Germany (see Brakman & Garretsen, 1993, 1994, Stapf, 1998).

Also the rapid introduction of West German institutions might have reduced the

flexibility of the East German economy (especially in comparison with other

transition countries).

Illustrative in this respect is the lack of adjustment of nominal wages to more

competitive levels.

It is also clear from the modern theories of trade and location that the vicinity

of the large West German market and availability of (government) funds for

infrastructural purposes, may not boost convergence. A location near West Germany
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is perhaps good news for East German firms, it is even better news for West German

firms. Investment in infrastructure is also beneficial for Germany as a whole. It leads

to a reduction of transport costs and stimulates intra-German trade. However, it also

increases the advantages of concentrating production in West Germany.

The modern theories of trade and location based on Krugman (1991) are,

however, static. They only deal with the allocation of firms across regions. Long term

growth effects are absent and the question of catching-up of East Germany cannot be

adequately answered if one abstracts from dynamic aspects.  Some of the main

features of modern trade theory (economies of scale, imperfect competition, relevance

of initial conditions) are also characteristic for the modern or endogenous growth

theory. This can imply the possibility of sustained differences in both levels and rates

of growth of GDP per capita. So, unlike the neo-classical growth theory, even if

relative prices would not be distorted there need not to be convergence in either the

growth rate of output per worker or the level of output per worker.

In the endogenous growth theory the state of technology in an economy is

made endogenous. It can be specified as a function of various variables such as the

aggregate capital stock, human capital or some dynamic “innovation” function for

technology, which captures the accumulation of aggregate knowledge in the

economy. The crux of these models is that in contrast with the neo-classical model the

aggregate return on investment is not subject to diminishing returns but is instead

characterised by increasing or constant returns to scale.

Apart from the possibility that growth differentials between countries persist

because different countries have different rates of labour or capital accumulation,

permanent growth differentials between countries or regions can also occur because

the spillover effects of aggregate investment might be localised: i.e. apply only to

firms within a specific region. If the latter is the case (see Grossman & Helpman,

1991, p.217) the endogenous growth model yields the same conclusion as the static

modern trade model: there are multiple equilibria. Which equilibrium actually gets

established depends upon history or, in other words, initial conditions. Knowledge

spillovers, however, could be strong between East and West Germany because of the
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common language and culture (see Section 2). This does not necessarily imply a rapid

convergence, as is shown by Waltz (1996).

Waltz shows that initial conditions like the regional market size can still have

an impact on the regional equilibrium growth rate. Regional differences in economic

growth rates are caused by specialization of an industrial sector. Because

technological progress in the intermediate-goods sector leads to productivity increases

in the industrial sector, the region that specializes in the industrial good is the fast-

growing region. The model shows that specialization depends on initial conditions

like e.g. the uneven distribution of an  intermediate-goods firms across space and the

endowment of unskilled labour. Reducing transport costs causes firms in the

intermediate-goods sector to cluster together, despite the presence of interregional

knowledge spillovers.

Although this model is interesting for our problem, Martin and Ottaviano

(1999, p.282),  observe that Waltz focuses on aggregate, rather than on firm-level

increasing-returns. This separates his model from the main issues of the

aforementioned Krugman (1991) type of models, where economies-of-scale on the

firm level is an important determinant of the location of already existing firms.

Recent variants of endogenous growth theory, such as those of Grossman and

Helpman (1991), however, stress the role of QHZ firms and QHZ goods for growth. If

these two strands of literature, are combined, Martin and Ottaviano (1999) show that

if spillovers are local, spatial concentration of activities in a region is beneficial for

growth in that particular region.

The modern theory of trade and location also provides hypotheses about

differences in the regional wage structure between core and periphery. The relatively

low demand in the periphery and the existence of transport costs prevent firms in the

periphery to exploit scale economies like firms in the core are able to do. And they

cannot afford to pay high wages. This leads to relatively low wages in the peripherial

regions. Firms in the core regions have access to large and nearby markets and are

thus able to pay higher wages, which attracts more consumers and stimulates further

growth of the core regions. These regions thus specialize in high-wage sectors, and

the other regions in low-wage sectors. Moreover, in core regions there is a
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concentration of economic activity, which results in a relatively high demand for

labour and causing relatively high regional wages.  As a result, a region with less

pronounced agglomerated centres has  relatively low wages compared to more

agglomerated regions. If this argument is relevant for the case of Germany one would

expect a spatial wage structure:  regional wages are relatively high for regions with

access to nearby, large markets (see Hanson, 1997, 1998).

This should not only hold for Germany as a whole but also for regions within East

Germany, and this will be tested in the next section.

�� $�ILUVW�FRQIURQWDWLRQ�RI�(DVW�*HUPDQ�HFRQRPLF�SHUIRUPDQFH�DQG�PRGHUQ

WUDGH��ORFDWLRQ�DQG�JURZWK�WKHRU\����IDFWV�DQG���WHVWV

To give an impression of the relevance of the theories discussed in Section 3, we

briefly analyse the stylised facts of East German economic performance in this

section. For our purposes three stylised facts are particularly relevant:

• the creation of the East German Periphery or in other words, the collapse of the

manufacturing sector in East Germany,

• the retreat of East German firms to regional and local markets, and

• a low labour productivity in East Germany compared to West Germany.

We check whether the facts corroborate the hypotheses formulated in the previous

section. We also provide a first (and preliminary) test whether the modern theories

discussed can help to explain differences in local economic performance and wages

within East Germany. Even though conclusions with respect to the pan-German

convergence prospects do call for an empirical analysis of Germany as a whole (and

other relevant markets), the East German economy provides a natural starting point to

see whether or not agglomeration economies as discussed in the previous section are

relevant.

We run two types of regressions to test for important aspects of the modern

theories of trade, location and growth. In the first regression we look at export

performance of East German regions (relative to the size of the home market) in order

to be able to say something about the relevance of agglomeration economics. In the
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second regression, following recent work by Hanson (1997, 1998), we try to assess

whether regional wages in East Germany are determined by the size of the market and

transportation costs, that is we test for a spatial wage structure in East Germany.

7KH�FROODSVH�RI�WKH�PDQXIDFWXULQJ�VHFWRU�LQ�(DVW�*HUPDQ\

The combination of German unification, which is to be interpreted as a drastic

reduction in transport costs, and adverse initial conditions, like an uneven distribution

of firms across space and unfavourable unit labour costs, is expected to hit the

manufacturing sector hard, because of the presence of agglomeration economies,

especially because the dominant West German market is very nearby. A comparison

with the Czech experience could be made here.

The Czech Republic also faced a process of transition and belonged to the most

advanced economies in the Comecon, like the former GDR. Unlike the former GDR it

did not face a German unification. The share of the manufacturing sector in Czech

GDP is about the same as in West Germany and has not shrunk like it did in East

Germany (see Miegel & Kunze, 1997, p. 152).

Of course, the collapse of the East German manufacturing sector can partly be

explained by the extraordinary unfavourable unit labour costs in 1990 and 1991.

However, we check whether economies of scale can also explain the developments

afterwards at industry level in East Germany. The index of Pratten (1988) is used, in

which manufacturing industry groups are ranked according to their economies of

scale. The change in the employment5 in the five industry groups ranked highest is

compared with the one in the five industries ranked lowest. Table 6 shows that

employment in the five industry groups6 ranked highest has decreased more than in

the five industry groups ranked lowest, both in the first years after German unification

and in recent years.

                                                          
��,Q�ILUPV�ZLWK����RU�PRUH�HPSOR\HHV�
��$V�WKHUH�ZHUH�QR�GDWD�RQ�PDQ�PDGH�ILEUHV�DQG�RWKHU�PDQXIDFWXULQJ�LQGXVWULHV��WKHVH
LQGXVWU\�JURXSV�ZHUH�H[FOXGHG��1RWH�WKDW�WRWDOV�DUH�HPSOR\PHQW�ZHLJKWHG�DYHUDJHV�
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This is in accordance with the hypothesis of modern theory of trade and location that

more firms are pulled out of the periphery, as economies of scale increase, and also

with empirical findings of localisation of industries characterised by strong

economies of scale at the EU core (Brülhart, 1998).

Table 6: Change in employment in manufacturing industry groups with

high or low economies of scale in East Germany

6WURQJHVW�HFRQRPLHV�RI�VFDOH 1991-1995 1995-1997

Motor vehicles -54 0

Other vehicles -22

Chemicals -68 -9

Metals -76 -12

Office machinery -89 -33

                Total -68 -13

:HDNHVW�HFRQRPLHV�RI�VFDOH

Leather goods -89 -33

Footwear and clothing -25

Timber and furniture -50 0

Textiles -80 0

Food -45 +1

               Total -60 -1

Source: Pratten (1988, p. 82), data of the Statistisches Bundesamt

7KH�UHWUHDW�RI�(DVW�*HUPDQ�ILUPV�WR�WKH�QRQ�WUDGDEOHV�VHFWRU

The second stylized fact points to the weak market position of East German firms. A

mere 3.7% of total German exports come from firms in East Germany7 in 1998,

whereas the share of exports to total sales of the manufacturing and mining sector is

34.3% in West Germany, it is 17.4% in East Germany (Statistisches Bundesamt).

Moreover, investments have concentrated in industries producing for the regional and

local market (see Dietrich, Ragnitz, Rothfels et al, 1997, pp. 39-40).

                                                          
��([FOXGLQJ�(DVW�%HUOLQ�



15

The retreat of East German firms to the non-tradables sector is not a unique East

German feature. Take, for example, Ireland. According to O’Malley (1989), the

opening up of the economy led to a loss of competitiveness of indigenous Irish firms

in the low-wage sector. Moreover, the firms were squeezed out of industries where

economies of scale matter because of the small size of their home market. As a result,

they retreated to the non-tradables sector, in which customised service is important8.

The analogy with East Germany is apparent. Here too, international

competition from low-wage countries in especially the textile, clothing, and leather

good industries made East German firms to pull out of these markets (see Miegel &

Kunze, 1997, p. 63). Further evidence on the weak market position of East German

firms is given by Müller (1998). Despite the relatively high unit labour costs in East

Germany, producer prices are estimated to be 20% lower than West German producer

prices for equivalent products. This might be the result of the market-entry strategy

that East German firms pursue, which indicates the costs East German firms are

facing with when entering interregional and foreign markets. This gives rise to

diseconomies of scale for the relatively small East German firms in the tradables

sector.  To conclude, and keeping in mind our discussion of the modern theory in

Section 3, both stylized facts discussed so far (the collapse of the manufacturing

sector and the retreat to the non-tradable sector in East Germany) are consistent with

the establishment of a core-periphery pattern in Germany.

/DJJLQJ�ODERXU�SURGXFWLYLW\

Labour productivity in all sectors, except for the mining and energy sector, even in

branches of West German or foreign firms (:HVWEHWULHEH), remains low compared to

labour productivity in West Germany (see Table 7).

                                                          
��6HH�%DUU\��������IRU�D�GLVFXVVLRQ�RI�2¶0DOOH\¶V�DQDO\VLV�
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Table 7 Labour productivity in East Germany in 1998 (West Germany=100)

Agriculture and forestry   69.3

Mining and energy 109.7

Manufacturing   64.5

Construction   72.9

Trade   69.7

Transport and communication   37.2

Banking and insurance   93.7

Other services   54.5

Total   59.4

Source: IWH

From the modern growth theory one might expect that the relatively low labour

productivity is caused by the localisation of knowledge spillovers. This has not yet

been tested empirically for East Germany, despite much empirical research into the

low East German labour productivity9. The empirical studies have not yet led to a

sufficient explanation of the persistent gap in labour productivity between East and

West Germany. For example, it turns out that the inability to exploit economies of

scale, which would be predicted by modern theories of trade and location, or regional

specialisation, which would be predicted by Walz (1996), are not the main cause of

the productivity gap between East and West Germany (respectively Beer and Ragnitz,

1997 and Rothfels 1997).  An indication that localised knowledge spillovers in the

spirit of Grossman & Helpman (1991), and Martin and Ottaviano (1999) might play a

role, is provided by the relatively low productivity record of :HVWEHWULHEH in East

Germany. Below, we will try to give an other indication for the existence of localised

knowledge spillovers in East Germany.10

                                                          
��6HH�IRU�DQ�RYHUYLHZ�,:+���������:LUWVFKDIW�LP�:DQGHO����DQG����+DOOH��RU�%HOOPDQQ�	
%UXVVLJ��������
���$V�ZDV�VXJJHVWHG�E\�RXU�GLVFXVVDQW��'DOLD�0DULQ��WKH�ODJJLQJ�ODERXU�SURGXFWLYLW\�FDQ�DOVR
EH�JLYHQ�D�PRUH�QHR�FODVVLFDO�LQWHUSUHWDWLRQ���GLVWRUWHG�PDUNHWV�SUHYHQW�D�FDWFK�XS��H�J�
LQVWLWXWLRQV�OLNH�WKH�7UHXKDQG�VKLHOGHG�ORZ�SURGXFWLYLW\�ILUPV�IURP�PDUNHW�IRUFHV��
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7ZR�ILUVW�WHVWV�IRU�WKH�UHOHYDQFH�RI�PRGHUQ�JURZWK�DQG�WUDGH�WKHRU\�

I) Localised knowledge spillovers in East Germany

Empirical studies for the US point to the existence of localised knowledge spillovers.

For example, Glaeser et al (1992) show that in US cities an industry grows faster if

the variety of industries at the same location is greater. This points to between-

industry knowledge spillovers. Empirical evidence for within-industry knowledge

spillovers is provided by e.g. Black & Henderson (1999). They show that, especially

for high-tech industries, productivity of a particular industry in US cities increases

when the number of plants of that industry at the same location increases11.  Evidence

on the relevance of the type of knowledge spillovers is therefore mixed, we are,

however, primarily interested in whether knowledge spillovers (as such) are localised

at all.

There are various ways to find empirical evidence of the presence of localised

knowledge spillovers in East Germany. One can resort to an analysis of the behaviour

of foreign direct investors. An example is the study of Bauerschmitz (1996). He asked

firms for their main motives to invest in Sachsen. The least important motive was

found to be the advantage of being near other firms.  So localised (between-industry)

spillovers seem relatively unimportant for foreign direct investors in Sachsen on the

whole. Empirical evidence of the presence of localised knowledge spillovers can also

be derived from an analysis of the agglomeration effects of the large privatised firms

(,QGXVWULHOOH� .HUQH) in East Germany. Dietrich, Ragnitz, Rothfels et al (1998, pp.

126-133) show that, on the one hand, in regions in which the ,QGXVWULHOOH�.HUQH are

located, investments are relatively high. On the other hand, however, the number of

new firms in these regions is relatively low, which also might indicate that between-

industry spillovers are relatively unimportant. Hence, although the evidence is rather

sketchy the existence of knowledge spillovers cannot be ruled out, and this is our

prime concern here.

                                                          
���*ODHVHU�HW�DO���������'XPDLV��(OOLVRQ�	�*ODHVHU��������UHDFK�DQ�RSSRVLWH�FRQFOXVLRQ��7KH\
VKRZ�WKDW�DQ�LQGXVWU\�JURZV�VORZHU�LQ�D�ORFDWLRQ��LQ�ZKLFK�WKDW�LQGXVWU\�LV�PRUH�KHDYLO\
FRQFHQWUDWHG�
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We indirectly test for the relevance of localised knowledge spillovers in East

Germany by using city and country district statistics of the local export ratio12. This

ratio is defined as the ratio of exports to total sales of local firms and provides

information about the competitiveness of local economies. To test whether

agglomeration improves competitiveness, the local export ratio is regressed on the

local employment (measured in hours), the local average size of the firm, (measured

in the number of workers per firm), and a dummy variable for city districts. Local

employment is a proxy for local economic activity and thus agglomeration. The

hypothesis is that more agglomeration implies stronger knowledge spillovers in a

specific region (be it within or between industry spillovers). The average size of the

firm represents market power. It is assumed that an increase in market power

decreases the drive to innovate and, therefore, has a negative impact on

competitiveness (see Glaeser et al, 1992). Although the local export ratio,

employment, and average size of the firm are crude proxies, the regression of the

local export ratio should provide preliminary evidence of the existence localised

knowledge spillovers.

The local export ratio is an increasing function of local employment, as Table 8

shows. This indicates positive localised knowledge spillovers.13 The local average

size of the firm does not have a statistically significant impact on the export ratio,

though the coefficient of the variable has the correct sign.

                                                          
���6HH�IRU�LQIRUPDWLRQ�DERXW�WKH�GDWD�WKH�$SSHQGL[��)UDQNIXUW��*UHLIVZDOG��6WUDOVXQG�
0lUNLVFK�2GHUODQG��%DG�'REHUDQ��2VWYRUSRPPHUQ��DQG�5�JHQ�DUH�H[FOXGHG��EHFDXVH�WKHUH
DUH�QR�VWDWLVWLFV�RI�H[SRUWV�LQ�WKHVH�GLVWULFWV�
���1RWH�WKDW�WKLV�UHVXOW�FDQ�DOVR�EH�VHHQ�DV�D�FRQILUPDWLRQ�RI�WKH�VR�FDOOHG�KRPH�PDUNHW�HIIHFW
DFFRUGLQJ�WR�ZKLFK�D�ODUJH�UHJLRQ�WHQGV�WR�EH�D�QHW�H[SRUWHU�RI�WKH�JRRGV�FRQFHUQHG�
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Table 8 The impact of agglomeration on the export ratio in East German city and

country districts, 1997 (OLS regression results)

Local export ratio

Log(local employment) .83

(5.4)

Log(local average size of the firm) -.47

(-1.5)

Dummy for city districts .84

(.8)

Constant -7.49

(-4.8)

Adjusted  R² 0.200

F-statistics  9.7

Observations 105

t-statistics are between parentheses

II) Regional wages and the market-potential function

The second test focuses on the regional wages in East Germany. Modern trade and

location predicts a spatial wage structure: nominal wages fall the further one moves

away from industrial centres. The pattern arises because in agglomerated centres local

demand is relatively high, and given a not perfectly elastic labour supply, this results

in relatively high nominal wages.

Local demand and local nominal wages fall as one moves further away from the

agglomerated centres.

This spatial wage structure, which goes along with agglomeration, sets the modern

trade theory apart from other theories (see Hanson 1997, 1998) and does, therefore,

provide a test for the relevance of the modern theories of trade and location.

Hanson (1997, 1998) investigates if there is empirical evidence for such a

spatial wage structure. Hanson (1997) shows that regional wages in the Mexican

industry decrease with distance from the national centre, Mexico City. For the USA
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Hanson (1998) estimates a nominal-wage equation for 3075 US countries derived

from an extended version of the model of Krugman (1991). The wage equation shows

a close resemblance to the so called market-potential function:

2 .
0 1log( ) log( . )MN

-

G

M N M

N

] < H αα α ε−= + +∑ (1)

where zj is nominal wage in region j, Yj is GDP in region j, dij is the distance between

region i and j, α0, α1, α2 are parameters to be estimated, and ε is the error term.

Hanson (1998) shows that local US wages are higher, if surrounding markets are

relatively large. So both studies provide empirical evidence for a spatial wage

structure.

Analogous to Hanson we run two regressions of the local nominal wage in East

Germany for 112 districts in East Germany. The first regression is based on Hanson

(1997). East Berlin is defined as thé economic centre in East Germany. For every

region j the average nominal wage is determined by its own local GDP and the

distance of region j to East Berlin.14  Table 9 shows the estimation results and one can

see that the further one moves away from East Berlin, the lower is the regional

nominal wage. Both the GDP and distance variable are significant and have the

correct sign.

                                                          
���:DJHV�DUH�PHDVXUHG�DV�WKH�ZDJH�ELOO�SHU�HPSOR\HG�LQ�ILUPV�ZLWK����RU�PRUH�HPSOR\HHV�LQ
WKH�PLQLQJ�DQG�PDQXIDFWXULQJ�VHFWRU��'LVWDQFH�LV�PHDVXUHG�E\�PLQXWHV�RI�WUDYHO�E\�FDU��DV
GHWHUPLQHG�E\�WKH�5RXWH�3ODQQHU�������(XURSH��$QG�3XEOLVKHUV��5RWWHUGDP�
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Table 9 The local nominal wage in East Germany and the distance from East Berlin,

1997 (NLS regression results)

Log(local average wage)

Log(local GDP in 1994) .105

(5.1)

Distance from East Berlin in minutes -.0009

(-4.1)

Constant 9.97

(57.4)

Adjusted  R² 0.357

F-statistics  31.8

Observations 112

t-statistics are between parentheses

The second regression of the local nominal wage in East Germany is based on a full

estimation of the market-potential function in Equation (1) and, therefore, follows

Hanson (1998) in QRW�assuming a economic centre beforehand. For this wage equation

the same data of the 112 East German districts are used as in the first regression.

Again, the regression results indicate a spatial wage structure, which corresponds with

the predictions of the modern trade and location theory (see Table 10).
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Table 10 The market potential function and the local nominal wage in East Germany,

1997 (NLS regression results)

Log(local average wage)

α0 ---

α1 .849

(192.5)

α2 .00113

(2.9)

Adjusted  R² 0.066

Observations 112

t-statistics are between parentheses

Using the estimates reported in Table 10, the effects of a demand impulse in a certain

location on local wages in East Germany can be analysed. It is interesting to see how

a demand impulse, e.g. through federal government’s expenditures in, say, East

Berlin of 10% of its GDP affects nominal wages in each part of East Germany. The

effect is the largest for East Berlin and districts near East Berlin. Peripheral districts

(here, far away from East Berlin) benefit the most from the demand impulse if they

are also far from the other two agglomerated centres in East Germany; in other words

if they are not in the agglomeration shadow of Dresden or Leipzig (see for an

illustration Table 11).
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Table 11  Nominal wage increase because of a demand impulse in East Berlin of 10%

 (in percentages)

'� ∆OQ�]M� '� ∆OQ�]M� '� ∆OQ�]M�
$JJORPHUDWHG�FHQWUHV 'LVWULFV�QHDU�%HUOLQ�2VW 'LVWULFWV�QHDU�'UHVGHQ

Berlin-Ost 0 .73

(.040)

Oberhavel 23 .72

(.035)

Weißeritzkreis 144 .63

(.001)

Dresden 133 0.63

(.001)

Potsdam 32 .70

(.028)

Sächsische Schweiz 155 .63

(.002)

Leipzig 124 0.62

(.001)

Barnim 34 .72

(.036)

Meißen-Radebeul 146 .62

(.001)

'LVWULFV�QHDU�/HLS]LJ 'LVWULFWV�IDU�IURP

$JJORPHUDWHG�FHQWUHV

'LVWULFWV� IDU� IURP� %HUOLQ�2VW� DQG

QHDUHU�WR�/HLS]LJ�DQG�'UHVGHQ

Muldentalkreis 137 0.62

(.002)

Greifswald 179 .70

(.026)

Zwickauer Land 180 .60

(.008)

Leipziger Land 151 0.62

(.003)

Stralsund 203 .68

(.030)

Aue-Schwarzenberg 202 .60

(.008)

Delitzsch 116 0.63

(.004)

Rügen 232 .68

(.021)

Unstrut-Hainich 245 .60

(.009)

D. represents the distance in minutes from Berlin-Ost; ∆ln(zj) is the growth rate of the local

nominal wage.

The lowest growth rate of nominal wage is in the district Zwickauer Land (.60%).

The standard deviations of ∆ln(zj)=
2 1.j

2 i.j

ˆ- .d
1

1 112
ˆ- .d

i
i=1

Y .e
ˆ0.1. .

Y .e

α

α
α

∑
, where region 1 is Berlin-Ost, are

between parentheses.

The empirical exercises give an indication of the existence of a spatial wage structure

and of localised demand linkages in East Germany. However, in the regressions we

have analysed East Germany in isolation. For further research on this topic it is of

course fruitful to include West Germany as well. The empirical analysis can also be

improved by estimating the structural form of the nominal-wage equation in the

Krugman (1991)-type models (see Hanson, 1998) instead of the market-potential
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function, which is basically a reduced form of the equilibrium-wage equation in

Krugman (1991). Estimating the structural form reveals ‘deep’ East and West

German parameters of the model of modern trade, notably transport costs and

economies-of-scale and allows one to make predictions on migration flows within

Germany and to confront these with actual flows.
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In the paper we take a first look at the relevance of the modern theories of trade,

location and  growth for  post-unification Germany in general and East Germany in

particular. It was argued that the German unification was a unique shock in which

trade or transport costs between East and West Germany were drastically reduced. In

such a case, according to the modern trade and growth theory the convergence

prospects for East Germany could be much bleaker than initially expected. Though

this is not a necessary outcome from a theoretical point of view (in fact, the modern

theories can also account for as swift convergence), the empirical evidence does

suggest this might be the case. We presented three stylized facts about the East

German economy that are consistent with this view: the collapse of the manufacturing

sector in East Germany, the retreat of East German firms to local markets and the

lagging labour productivity. 

Based on these facts and other related evidence with respect to the economic

developments in Germany during the first decade of the unification we performed two

tests to investigate the relevance of the modern theories of trade, location and growth

for East Germany. The first test deals with the existence of localised knowledge

spillovers, a central element within these new theories. One way to investigate

(indirectly) the relevance of these spillovers is to analyse local economic

performance. Local or regional economic performance (in our case proxied by the

export ratio) can be affected by the local industrial structure through between-industry

and within-industry knowledge spillovers. Even though these spillovers can not be

measured directly, it can be shown that they depend positively on the degree of

agglomeration; regression results show that there is a positive and significant impact

of local employment on the local export ratio. This could imply that agglomeration

and the accompanying knowledge spillovers do indeed stimulate local economic

performance. If these localized knowledge spillovers are truly important then

convergence between East and the relatively agglomerated West Germany does not

come about ‘naturally’. Convergence then requires a continuing budgetary effort to

pull economic activity towards East Germany. Further research along these lines
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should focus on Germany as a whole and on different industries and look into the

question whether or not the localisation of knowledge spillovers differs between the

West and East Germany). By examining the performance of a specific industry at

different locations and by testing whether differences in regional performance can be

explained by the local industrial structure, one can infer the importance of localized

knowledge spillovers.

We also examined the existence of a spatial wage structure in East Germany. In

the new theories of trade, location and growth there is a negative relationship between

wages in a location and the distance of that location from the centre(s) of production.

Based on Hanson (1997, 1998) we run two regressions of local nominal wages for the

112 East German districts. In the first one the distance from East Berlin is included as

an explanatory variable and the second regression effectively estimates a market-

potential function for the 112 East German districts. Both regressions indicate a

spatial wage structure and the presence of significant demand linkages as predicted by

models in the spirit of Krugman (1991).

Here further research could focus on a structural form of our nominal-wage

equation. This will provide estimates of transport costs within East and West

Germany and between East and West Germany.  It will also enable a more conclusive

answer to the question of the convergence prospects between East and West

Germany. The outcome as to the spatial wage structure for Germany as a whole

provides information about future regional changes in concentration of economic

activity across Germany and about the regional distribution of that activity within

East as well as West Germany.
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For the regression analysis in Section 5 annual statistics of 112 districts in East

Germany are used. The data are provided by the Statistische Landesämter. The

district statistics contain data on firms, with 20 or more employees, in the producing

industries, like sales abroad, total sales, employment in hours, wage bill, employees,

number of firms. For the cross-section analyses the district statistics of firms in the

producing industries in 1997 are used. Besides statistics on firms in the producing

industries we use district statistics of total value added (GDP). The most recent GDP

statistics (1994) are used. Distance between districts in East Germany is measured in

minutes of travel by car. The data are obtained with the Route Planner 2000, Europe,

And Publishers, Rotterdam. To be able to measure the distance between location A

and a country district, we measure the distance between A and the largest

municipality in the country district.


