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ABSTRACT

Unification of East and West Germany has presented an opportunity to investigate the 

transformation process of companies from a plan to a market economy and to examine 

to what extent and by what means east German companies will be able to raise their 

productivity. Thirty-two plants in east Germany were compared to 34 in west Germany 

and 39 in Northern Ireland and productivity benchmark estimates between east and west 

German sample firms have been established.

Particular emphasis has been placed on the explanations for comparatively low 

productivity levels in east German plants and especially the importance of factors such 

as machinery and skills and training levels. East Germany has been described as a "... 

regional development problem of unprecedented proportions" (UBS, 1989/90). To the 

extent that this problem can be solved there will be lessons for the rest of eastern 

Europe and those regions in western Europe which have been characterised by a 

longstanding productivity shortfall relative to west Germany (e.g. Northern Ireland).

ZUSAMMENFASSUNG

Mit der Wiedervereinigung Deutschlands ergab sich die Möglichkeit, den 

Transformationsprozeß von der Plan- zur Marktwirtschaft auf der Betriebsebene zu 

dokumentieren sowie zu erfassen, wie und auf welche Art die ostdeutschen Betriebe 

ihre Produktivität erhöhen können. Im Jahr 1991 wurden 32 ostdeutsche Betriebe mit 

34 westdeutschen und 39 nordirischen verglichen und Produktivitätsvergleiche 

durchgeführt Das Schwergewicht der Analyse wurde auf die Ursachen des relativ 

niedrigen ostdeutschen Produktivitätsniveaus gelegt, insbesondere auf die Bedeutung 

von Faktoren wie Maschinen und Qualifikationen. Da sich in Ostdeutschland durch die 

Wirtschafts- und Währungsunion der Transformationsprozeß von der Plan- zu einer 

Marktwirtschaft schneller als in anderen osteuropäischen Staaten entwickelt wird auch 

untersucht, inwiefern wirtschaftspolitische Strategien für Ostdeutschland sich auf das 

restliche Osteuropa übertragen lassen.
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INTRODUCTION

Background to the study

Unification of East and West Germany (henceforth referred to as east Germany or 

(pre-1989) the DDR, and west Germany) has presented an opportunity to investigate to 

what extent and by what means surviving east German companies will be able to raise 

their productivity (or output per head) to west German standards by 1994/95, when 

parity of wage levels is likely to occur.

Prior to German monetary unification on 1 July 1990 comparative productivity for the 

whole industrial sector (i.e. manufacturing plus mining, construction and utilities) has 

been estimated at about 50 per cent that of the level in west Germany (Korn, 1991). 

This is similar to the comparative productivity estimated for 1983 (Deutschen 

Bundestag, 1987). The productivity of the entire DDR economy in 1989/90 has been 

variously estimated at about 40 per cent of that achieved by west Germany (i.e. 

comparative GDP per employee as estimated by DIW, 1990a, 1990b; Filip-Koln and 

Ludwig, 1990; Schmieding, 1990; the potential unreliability of such comparisons is 

considered by Akerlof, Rose, Yellen and Hessenius, 1991). Merkel and Wahl (1991) 

suggest that comparative GDP per employee has been in long run trend decline relative 

to west German levels since the 1950s and the relative position may have declined 

further in the first year since unification (during 1991 average GDP per employee in 

east Germany has been estimated as 32 per cent that in the west). At unification wages 

were 32 per cent of the west German level (using a conversion rate of 1 DM = 1 Ost 

Mark). The most up to date information from the German statistical authorities available 

at the time of writing suggest that in the last quarter of 1990 output per head in east 

German manufacturing was still less than a quarter that of manufacturing in west 

Germany while wages and salaries per capita were less than one-third those in the west.



A series of wage agreements have raised eastern wages to an average of 50 per cent of 

the western level by the first half of 1991. By the second half of 1991 this rose to 60- 

65 per cent and is expected to rise to full parity with west Germany by 1993/4. In 

order to remain competitive with west Germany the east German firms will find it 

necessary to raise productivity though some observers have already concluded that the 

east German firms are attempting to achieve the impossible; "To match such a speed 

of wage convergence, increases in productivity would have to be far beyond the most 

optimistic predictions" (OECD, 1991). To the extent that productivity convergence is 

achieved this will give lessons for other low productivity areas in both eastern and 

western Europe.

In addition to making productivity comparisons with west German matched 

counterparts, comparisons are also made with a low productivity region in western 

Europe, i.e. Northern Ireland, where manufacturing value added per employee has been 

variously estimated (using statistical sources) as lying between 58 and 72 per cent that 

of west Germany in 1989 (Census of production comparisons of net output/gross value 

added per head in Northern Ireland are compared to the average level for the UK and 

then linked to the results of studies of the UK-west German productivity gap; the lower 

estimate for Northern Ireland’s comparative productivity derives from Smith, Hitchens 

and Davies (1982) benchmark for 1968 updated, and the higher estimate from 

O ’Mahony (1992) for 1987 updated). The causes of the manufacturing productivity 

shortfall of Northern Ireland relative to west Germany have been investigated in detail 

(Hitchens, Wagner and Bimie, 1990) and these causes are contrasted with those of east 

Germany by a process of matched plant comparisons.
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Why comparisons of east Germany with Northern Ireland are significant

Since June 1990 east Germany has been experiencing the effects of German Economic 

and Monetary Union (GEMU), i.e. the relatively weak east German economy has been 

absorbed by the relatively stronger west German economy and now forms part of a 

single German currency area. GEMU may in some ways be a forerunner for a European 

Economic and Monetary Union (EMU) which would bring Northern Ireland, and other 

peripheral EC areas such as the Republic of Ireland, into a common currency and 

trading area with Germany. This is a further reason why the east German experience 

during 1990-91 is of interest. Indeed, it may represent an experiment from which 

Northern Ireland and other low productivity regions in the EC could draw useful lessons 

as they contemplate their own economic prospects (Kinsella, 1991; Owen, 1991).

Over forty years of the command system and the associated political and economic 

separation from west Germany has led to a major decline in the comparative living 

standards of east Germans though the extent of this decline remains uncertain. The 

Council of Economic Advisers together with Institut der Deutschen Wirtschaft (Kinsella, 

1991) estimate that per capita east German GDP was about 40 per cent that in west 

Germany in 1988 once price differences are allowed for (PlanEcon estimate that the 

relationship in 1990 was of a similar order of magnitude; Economist (1991, January 

12).1 Since west German GDP per capita in 1990 was measured to have been no more 

than 10 per cent greater than that for the UK at purchasing power standards, it is 

implied that east German per capita income was about half the UK average or three- 

fifths the level being attained in Northern Ireland. In other words, the gap is large but 

not unimaginably so. Northern Ireland along with the Republic of Ireland represent 

some of the poorest regions within western Europe whilst east Germany (along with 

Czechoslovakia) is the richest of the former communist bloc with an estimated GDP 

per capita of about $8000 in 1990 as compared to only $5000 in the former Soviet 

Union and $4000 in Poland (PlanEcon; Economist, 1991, January 12).
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The crucial question is whether east Germany post-GEMU will demonstrate more 

dynamism than the Irish economies have yet to deliver. East Germany was part of the 

same economic unit as west Germany until the late 1940s and some regions within east 

Germany (e.g. Sachsen-Anhalt) would have been characterised by above average levels 

of economic development by the standards of Germany as a whole whereas other areas 

(e.g. Mecklenburg-Vorpommern) would historically have been backward. When the two 

halves of Germany rejoined in 1990 this was equivalent to a sudden shock adjustment 

for east Germany given that the exchange rate mechanism of adjustment was lost 

immediately. A contrast can be drawn with other eastern European economies which 

have been able to use exchange rate devaluation as a partial response to their problem 

of inadequate competitiveness on international markets (e.g. Czechoslovakia; Burda 

(1991)). Whilst, east Germany has in some senses been disadvantaged relative to the 

rest of eastern Europe given the abruptness of the introduction of the market economy, 

it is also relatively privileged through its immediate access (to the extent that firms are 

able to realise this potential) to west German and ultimately European Community 

consumer, labour and capital markets. Given these advantages it is possible that 

industrial policy in east Germany will be accompanied by improvements in company 

competitiveness as opposed to a situation of chronic low productivity and dependency 

which it has been claimed has been the outcome of prolonged policy intervention in 

Northern Ireland (DED, 1990; Hitchens, Wagner and Bimie, 1990).

Productivity convergence or divergence?

If east Germany is able to achieve rapid economic convergence with west Germany 

within the next 5-15 years this would represent a model from which Northern Ireland 

and other low productivity regions of the EC might be expected to learn. Siebert 

(1991a) argues that both economic theory and the early post-war economic history of 

west Germany points to the potential for a rapid rate of convergence given that east 

German growth could be accelerated by the high rates of investment necessary to raise
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the currently low capital-labour ratio. He expresses concern however with respect to the 

special features of German monetary and economic union, such as the extent to which 

labour costs have outstripped productivity improvement, will mean that much of that 

potential fails to materialise (Siebert, 1991b). Nevertheless Barro and Sala-i-Martin 

(1991) have estimated 35 years for a removal of just half of the gap while Dornbusch 

and Wolf (1992) postulate a dramatic narrowing in fifteen years.

The pessimism of Barro and Sala-i-Martin (1991) is based on observation of a large 

amount of cross-sectional data which reveal that inter-regional or international growth 

differentials are typically small and diminish as the gaps between areas narrow. The 

following relationship has been indicated;

gt= -b In (Y^/Y ’m),

where:

g : The region’s growth advantage 

Y : GDP per capita of the region 

Y*: GDP per capita of the benchmark region, 

and b has a value of 0.02.

Given that east Germany is starting from a level of GDP per capita about one-third of 

that of west Germany then the specification of Barro and Sala-i-Martin (1991) would 

imply that east Germany would initially grow at a rate 2 percentage points higher than 

west Germany. This relatively slow speed of convergence would not promote any 

revolutionary change in east Germany’s relative position and the implication is that the 

growth advantage would taper off as Y/Y* increased. In short, full convergence with 

west Germany could take the better part of one century.

These forecasts of Barro and Sala-i-Martin (1991) are based on the application of a 

generally observed growth relationship and therefore exclude by assumption the
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possibility that east Germany could be a special case. However, Barro (1991) argued 

that even if there was an investment boom in east Germany which increased the the 

investment/GDP ratio by 20 percentage points this would increase the annual growth 

rate by only 1.3 percentage points given past growth relationships. It should also be 

noted that even the most successful post-war economies such as west Germany, Hong 

Kong, Japan, South Korea, Singapore and Taiwan have achieved rates of convergence 

relative to the US level which are at best 16 per cent per decade (Dornbusch and Wolf, 

1992). If east Germany simply matched this rate of progress then 30 years from now 

GDP per employee would only be 80 per cent of the west German level.

There are however strong reasons to believe that east Germany is indeed a special case 

and should be able to sustain a rate of convergence much higher than the most 

successful post-war economies (Dornbusch and Wolf, 1992). A high rate of capital 

accumulation would be facilitated by access to west German savings and generous 

subsidisation of investment. Rapid growth of total factor productivity might be expected 

given the elimination of the X-inefficiency inherited from the command economy and 

the establishment of a west German institutional framework.

One of the purposes of this paper is to use our own survey evidence to evaluate whether 

the pessimism of Barro and Sala-i-Martin (1991) or optimism of Dornbusch and W olf 

(1992) is most likely to be valid. We will argue that the survey evidence suggests that 

a significant proportion of the existing east German firms can converge on west German 

productivity levels.

Aims of the study

The principal aim of the research was to trace the development of a cohort of east 

German companies over time following German Economic and Monetary Union 

(GEMU). The purpose was to examine how adjustment takes place and the difficulties
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encountered, in order to derive lessons particularly for the eastern European economies 

which are changing, albeit more slowly, to a market economy and secondly to derive 

lessons for the other low productivity countries in the EC. This study aimed to:

(1.) establish a benchmark measure of relative manufacturing productivity in order to 

examine change amongst a sample of companies in eastern Germany by making 

comparisons with western German manufacturing plants which represent a relatively 

high standard and those in Nothem Ireland which represent a relatively low standard 

in the EC.

(2.) examine the sources of productivity differences including; machine type, age, 

technology, utilisation, linking devices, maintenance,breakdowns and manning; also 

labour force including managerial qualifications, labour skills, turnover, absenteeism, 

work organisation and production networks.

Particular emphasis was placed on explaining the relative competitive strengths and 

weaknesses of the east German firms as compared to West German and Northern 

Ireland counterparts. This includes an investigation of those explanatory factors which 

have as of yet received only a limited coverage in the official statistical sources (e.g. 

widening of product range, switching of input suppliers from east to west, raised 

hygienic and product standards, the extent to which the old machine stock- including 

CNCs- is still usable under new market conditions).
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METHODS AND DESIGN OF THE INQUIRY

The method adopted is one of a matched plant comparison of a wide range of 

companies relative to their west Germany and Northern Ireland counterparts. Companies 

are matched in terms of product type, process type and post-unification establishment 

size category.

Firms sampled were drawn from five main sectors: engineering; clothing; furniture; 

food, drink and tobacco (henceforth referred to as food) and miscellaneous trades 

(which include electronics, steel, optical, glass and gravel). The purpose was threefold, 

(a) to represent a cross-section of manufacturing products, skills and technology in East 

Germany, (b) to represent the strengths and weaknesses of manufacturing in East 

Germany (see next section) and, (c) to reflect also the cross section of firms sampled 

in west Germany and Northern Ireland (Hitchens, Wagner and Bimie (1990), up-dated 

where appropriate).

T h e  S a m p le

Chambers of Commerce in the east German Länder were contacted to get addresses and 

employment figures of potential matched counterparts. Individual firms were initially 

contacted by telephone and 85 per cent of these agreed to take part in the study. 

Fieldwork was carried out between January 1991 and August 1991 and face-to-face 

interviews and shop-floor visits, each lasting from half to a whole day, were undertaken 

by at least two researchers (one representing Northern Ireland and one west Germany). 

In addition, on more than half of the visits the research partners were accompanied by 

Herr Jörn Mallok as east German graduate engineer who was able to advise on 

technology and industrial practice in the former east Germany. Data shown in the tables 

are based primarily on the responses of managing directors to detailed questionnaires 

but in addition, at two-thirds of the visits other senior managers were interviewed and 

usually the production manager was asked questions on output, machinery and
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performance and the personnel manager questions on skills and training. These 

responses were backed up where required by the companies’ details of production and 

other records. In addition, the researchers made notes for the purposes of verification 

on machine makes on the shop-floor and they were shown the reports of managements 

consultants which had been prepared to form the basis of privatisation by the Treuhand. 

Further evidence was indicated by views of similar firms interviewed within the same 

industrial sector. The results which were derived have been cross-referenced with 

official statistical estimates.

Table 1

Total number of plants visited by sector

sector east Germany NI west Germany

Engineering 10 12 10

Food, Drink & Tobacco 7 5 4

Clothing 3 6 8

Furniture and miscellaneous * 12 6 8

Total 32 39 34

*: Electronics, steel, optical, glass, gravel, brushes, packaging and disinfectants.

Table 1 shows the number of factories sampled by sector in east Germany, west 

Germany and Northern Ireland. The number of East German processes or products 

matched was 75 per cent, whilst a sectoral match was obtained in 80 per cent of cases. 

Hence, nearly all the western sample data could be contrasted with the east German 

companies sampled.
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Profile of east German plants

Firms and sectors (with the exception of clothing and miscellaneous trades) were 

sampled across all Lander, including Berlin, of the former east Germany. The varying 

structural characteristics of the economies of the Lander made it worthwhile obtaining 

a sample which was spread across them (Bode and Krieger-Boden, 1990). The southern 

Länder (Sachsen, Sachsen-Anhalt and Thüringen) were more heavily industrialised than 

the more agrarian northern Länder (Mecklenburg-Vorpommern and Brandenburg) whilst 

east Berlin had the greatest development of services. The three southern Länder require 

restructuring of their manufacturing industries (especially chemicals) (Bode and Krieger- 

Boden, 1990) but they are characterised by a good skills base. Thüringen is likely to 

benefit from proximity to west German industrial centres in Hessen and Bayern. Decline 

has been forecast for the consumer goods industries based in east Berlin (a switch in 

consumer spending towards west German products) and service employment will fall 

as overmanning is removed. Farming in Mecklenburg and Brandenburg will have the 

problem of trying to adapt the EC conditions of general oversupply.

Plants were sampled across a wide size range as represented both before and after 

unification. When these are compared as in table 2 a similar spread is shown for each 

area.
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Table 2

Size Distribution of factories compared (per cent of total sample plants)

Employees east Germany west Germany Nothem Ireland

Under 50 20 13 14

50 - under 100 7 29 8

100 - under 500 37 36 60

500 - under 1000 10 6 9

1000- under 3000 23 13 6

3000 - under 5000 3 3 3

5000 and over — — —

Total 100 100 100

Table 3 shows the average size of plants by sector before and after unification and 

forecasted plant size at the end of 1992.

Table 4 shows the ownership of plants sampled. Forty percent of companies sampled 

had been privatised at the time of the visits of which 69 per cent were to west German 

companies. This compares with 48.6 per cent privatised overall in August 1991 by the 

Treuhand (by November 1991 the Treuhand had sold of 5000 companies with 6200 

remaining to be sold).
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Table 3

Average size of east German plants by sector (number of employees)

Sector Before unif. After unif. predicted end 1992

Engineering 1987 959 675

Food etc. 543 228 198

Clothing 572 434 357

Furniture 737 365 288

Table 4

East German sample plants privatised with location of new ownership *

Privatised

sector Total east German west German

Engineering 10 1 2

Food 7 1 2

Clothing 3 0 1

Furniture 6 2 2

Miscellaneous 6 0 2

Sample total 32 4 9

Note: *: As of January 1992 this includes two companies privatised since our visit.
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COMPARATIVE PRODUCTIVITY PERFORMANCE

Productivity: Levels

Three methods were used to assess the comparative productivity level attained in the 

east German sample plants.

First, the firms visited were asked to supply data on the physical output (i.e. volume, 

weight or number of units) of the major products of the plant. The implied physical 

productivity could be compared with the results derived from the authors’ own estimates 

relating to earlier visits to companies in west Germany manufacturing like products. 

This method of using indicators of physical output to measure comparative productivity 

was also applied in some of the early statistical comparisons of international 

productivity (Rostas, 1948) as well as previous matched plant studies (Daly, Hitchens 

and Wagner, 1985; Hitchens, Wagner and Bimie, 1990, 1991; Steedman and Wagner, 

1987, 1989). The physical "units" being compared in east and west Germany were not 

completely homogeneous given the generally higher quality of the west German 

products. (In a similar way the comparisons of UK firms with those in west Germany 

perforce had often to involve matches of high quality west German products with lower 

quality UK products.) In some cases east German firms were also able to quote the 

results of consultants’ studies which had compared their productivity with that achieved 

by west German firms. Alternatively, as in one-third of total comparisons west German 

firms co-operating with east German plants provided assessments of east German 

productivity. Estimates derived from such managerial sources have been found to be 

especially reliable (Wagner, Hitchens and Bimie, 1991; Hitchens, Wagner and Bimie, 

1991).

These physical productivity measures represent a partial indicator of comparative 

productivity given that the comparative productivity of the principal activities is 

representative of all activities and, that the volume measures do not allow for the
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differing qualities of products (Hitchens, Wagner and Bimie). The comparative physical 

productivity results were therefore used to infer differences in levels of value added per 

employee for whole plants. Industrial Census data were used to arrive at average 

manufacturers’ prices for the products of the sample sectors (these were checked 

against, and confirmed by, sample plant responses). In general east German unit prices 

were shown to be substantially lower than those ruling in west Germany. Thus the 

inferred comparative value added per head of east German manufacturing (i.e. the 

relative performance which could theoretically be achieved under the favourable 

assumptions that no substantial section of the plant’s capacity was lying idle and so the 

productivity of the principal activities was indicative of the productivity of the whole) 

reckoned to be lower than the comparative level of physical productivity to the extent 

that average prices are lower. This would in part reflect the lower quality of east 

German products but the severe slump in orders for the east German firms is likely to 

have led to price cutting relative to western producers making identical products. These 

results will tend to underestimate the east German comparative value added per head 

to the extent that the Census price differences arise from price cutting.

Thirdly, the actual value added productivity record of the firms was measured using 

information supplied by the managers on sales purchased. It is notable that in most 

cases the actual value added per head results achieved by this method fell short of the 

comparative value added per head inferred from the use of the physical productivity and 

Census price ratios. The reason for this is that the inferred value added reflects the 

performance of those production lines which are actually in operation whereas the actual 

value added figures are a global indicator of the performance of the whole plant 

inclusive of those production lines standing idle or those with very low rates of 

utilisation. The inferred value added per head should therefore be thought of as an 

indicator of potential comparative productivity, i.e. how well the east German firms 

would be doing if all their production lines were operating with normal levels of 

demand as opposed to the current situation of severe depression.
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Table 5 shows the result. The actual productivity levels achieved in mid 1991 lay 

between one-quarter and two-fifths of those in the west German counterparts (because 

of a short-lived boom in orders the furniture firms were able to do unusually well and 

achieve levels of output per head more than half as high as those in the west). The 

estimate of comparative productivity in the clothing firms accords with an alternative 

estimate of 30 per cent and in some exceptional cases 50 per cent (Handelsblatt, 1991, 

May 1). IFO (1991) reckon that east German manufacturing productivity was about one- 

third of the west German level in the fourth quarter of 1990.

Table 5

Comparative productivity by sample sector, mid 1991

(as per cent of level of matched west German counterparts) EG/WG, WG = 100

sector Physical

productivity

Inferred value added per head

(physical prod, x price data)

Actual value

added per head

Food 60 56 40

Engineering 64 51 37

Clothing 50 29 27

Furniture 63 44 28a

Miscellaneous 58 51 33

Total sample 59 46 33

Note: In this table and, unless otherwise stated, in the following tables sectoral results 

are unweighted averages of the results for individual firms.

a: Corrected for the windfall benefit of orders from the Soviet Union (guaranteed by the 

German government under the Hermes programme) which pushed the short term 

performance of some furniture firms.
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Productivity: Change

Productivity change in the year since German monetary and economic union (i.e. June 

1990) could be calculated by asking the firms about employment and output change. 

Managers were asked now the volume of output had changed between June 1990 and 

June 1991, the answers were necessarily approximate in those cases where the product 

range had altered substantially during that year. When the index of productivity change 

was applied to the comparative productivity results for 1991 it was possible to imply 

the east German comparative performance in m id-1990.

One of the most notable results to be drawn from the table is that the underlying 

productivity performance (i.e. excluding the impact of the sudden decline in orders) of 

the east German sample firms has on average improved by almost 50 per cent since 

June 1990. However, the achieved value added per employee of east German firms has 

probably gained much less ground once the recession in demand is allowed for. The 

managers’ estimate of volume changes necessarily majored on those product lines which 

remained in production throughout June 1990- June 1991 and did not allow for the 

impact on overall plant (or sample) output of those lines or plants which shut down 

completely. The official statistical sources imply that the actual productivity of east 

German manufacturing as a whole declined slightly (by 4 per cent) during June 1990- 

June 1991 given that the decline in output (42 per cent) was marginally greater than the 

reduction in employment (40 per cent); DIW (1991a, 1991b).

In every sector the sample plants experienced substantial losses of employment during 

June 1990-mid 1991. Except for clothing and furniture the sectoral employments in mid 

1990 were generally less than half what they had been a year before. According to the 

official statistics total employment in east German manufacturing declined from 3.24 

million in mid 1990 (the average of the second and third quarters) to just under 2 

million by mid 1991, i.e, a decline of 40 per cent.
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Table 6

Productivity change in east German sample, 1990-91

sector

Per cent change

mid-1990/mid-1991

Comparative inferred *

value added per head

(physical prod, x price data)

Output Employment mid 1990 mid 1991

Food +4 -57 23 56

Engineering -59 -66 41 51

Clothing -13 -39 20 29

Furniture -36 -47 36 44

Miscellaneous -46 -62 36 51

Total sample -32 -53 31 46

Note: *: In early 1990 the actual performance of the east German firms would have 

been closer to the inferred or potential, i.e. the firms were still operating at a level close 

to full capacity.

The following table compares the sample sectoral output changes with those implied by 

the aggregate official data (i.e. indices of industrial production). The table shows that 

in every sector except food the sample results are very close to those indicated by the 

official statistics, e.g. engineering experiences a massive fall in production whereas in 

clothing the decline is more moderate. On average the sample firms experienced an 

output decline of almost one-third which appears somewhat better than the performance 

of east German manufacturing as a whole as implied by the index of production (an 

output decline of 42-44 per cent). There are several reasons for this discrepancy.
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Table 7

Output change in east Germany, mid 1990-mid 1991

Sample results compared with the official statistics (percentage change)

sector (1.) Sample (2.) Index of production *

Food 44 -7

Engineering -59 -57a

Clothing -13 -20b

Furniture -36 -38

Miscellaneous -46 -44c

Total -32 -44d

-42e

Note: *: Given changes in the definition of the east German output series these indices 

are based on July 1990 and show output decline to June 1990. 

a: A weighted average of mechanical, electrical and instrument engineering, 

b: Clothing combined with textiles.

c: A weighted average of mineral products, iron and steel, chemicals and paper and 

printing industries.

d: A weighted average of all the individual sectors included in this table, 

e: Definition of total manufacturing used by the statistical authorities (this includes 

some sectors not considered here).

First, the sample firms in food recorded a growth in output while the official statistics 

suggest that the industry as a whole was in decline. Second, the weights of the different 

sectors within the sample differ from the weights of those industries within total 

manufacturing (e.g. clothing firms represented a larger proportion of the sample than
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the output share of clothing in manufacturing would have warranted). Given these 

structural differences, less attention should be paid to the aggregate sample output 

change than to the results for the individual industries.

A third reason why the sample might have been expected to return a better output 

performance than manufacturing as a whole is that it represents a group of companies 

which have survived throughout this period. The output of east German manufacturing 

has declined not only because of change within the body of survivors but because the 

number of firms within that group has shrunk.

Productivity levels: east Germany compared to Northern Ireland

Previous research by the authors has established Northern Ireland as a region with one 

of the lowest levels of manufacturing productivivity throughout the western market 

economies (Hitchens, Wagner and Bimie, 1990). During the last 70 years levels of 

output per head have been 20-30 per cent lower than those attained by manufacturing 

in the rest of the UK. By implication, Northern Ireland has been characterised by a very 

substantial lag in productivity relative to examples of best practice in western Europe, 

e.g. west Germany. It is of interest to compare east Germany, a former planned 

economy in transition to the market economy, with Northern Ireland, a market economy 

which has consistently had a poor productivity performance.

The following table compares statistical measures of Northern Ireland’s comparative 

value added per employee with those results obtained from the sample study of east 

German plants.

The results in table 8 suggest that not only have the east German firms made up ground 

relative to their west German counterparts but there has been marked progress in 

narrowing the gap relative to Northern Ireland manufacturing. In the year between mid- 

1990 and mid-1991 it is implied that between one-third and 55 per cent of the
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productivity differential between the two areas was removed. The speed of such change 

stands in marked contrast to Northern Ireland’s historical performance which has been 

one of only gradual convergence with productivity levels in the rest of the UK let alone 

with those levels in continental western Europe. It should be stressed that Northern 

Ireland’s experience is not simply that of a special case (e.g. the product of unusual 

factors such as the effects of the Troubles or a very disadvantageous industrial 

structure). The indigenous (i.e. Irish owned) manufacturing sector in the Republic of 

Ireland has also be marked by a longstanding productivity shortfall relative to Great 

Britain and western European best practice (Hitchens and Bimie, 1992).

Table 8

Manufacturing productivity (value added per head) in east and west Germany (EG and

WG) and Nothem Ireland (NI)

NI/WG (WG = 100) EG/WG (WG = 100) EG/NIc (NI = 100)

1989 1990 1991 1990 1991

58-72a 31

33b

46d 43-53d

46-57b

63-79d

Note: a: Census of Production measures of NI’s productivity compared to the UK 

average are linked to results of international comparisons. Lower figure derives from 

Smith, Hitchens and Davies (1982, updated) and higher figure from Mahony (1991). 

b: Comparisons relating to actual value added at the sample EG plants given the current 

depression of demand.

c: Approximate results since it was assumed that the NI/WG comparative productivity 

level remained constant during 1989-91.

d: Comparisons relating to potential value added per head if the sample EG plants were 

operating at utilisation rates equivalent to those of WG counterparts.
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Expected improvements in productivity performance

Individual firms were asked how physical productivity levels could be raised towards 

west German standards. The following table shows where these gains were expected to 

come from.

Table 9

Sources of expected productivity gains by the east German firms

sector

Current

comparative

physical

productivity

(EG/WG, WG =

100

Sources of expected gains

Machinery

etc. a

Training

etc. b

Expected

comparative

physical

productivity

Food 60 24 12 96

Engineering 64 13 6 82

Clothing 50 9 9 68

Furniture 63 18 14 95

Miscellaneous 58 10 8 76

Total sample 59 16 9 84

Note:

a: New machinery, technology, machine add ons and application of data processing, 

b: Training and work organisation.
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The table shows that on average the east German firms anticipate that they can raise 

their physical productivity from 59 per cent to 84 per cent of the level in west 

Germany. In food and furniture the east German plant managers were able to envisage 

their plants achieving levels of physical productivity roughly the same as those at their 

west German counterparts. However, in engineering, clothing and miscellaneous a very 

substantial productivity gap would persist even if the anticipated productivity 

improvements were realised. This implies that the managers in those sectors did not 

know how productivity could be fully realised to west German levels. In every sector 

except clothing investment in physical capital and technology was anticipated to yield 

larger productivity gains than those which would be realised from training and 

reorganisation of work. Hence the final closing of the gap may require much greater 

improvements in human capital than can be foreseen at present by management in the 

east and is more pronounced in engineering, clothing and miscellaneous trades. 

Arguably capital deficiencies are much more obvious to the eastern managers. This is 

independent of further improvements required to close the value added gap and improve 

product quality.

This lower priority given to the human side of the business is further confirmed in an 

answer to the question what is the cause of the poor productivity? The main reason 

given in 59 per cent of cases was old machinery, technology and consequent 

breakdowns, in 27 per cent of cases labour and management related factors including 

training, organisation, overmanning and attitudes and, in a further 14 per cent of cases, 

a poor product.

Product quality

The chief competitive weakness of the east German firms related to their products given 

that these were of generally poorer quality and were characterised by inferior market 

positions. Many firms post-unification adjusted their product ranges, batch sizes and 

product quality. These were improved partly through the purchase of material inputs
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from western suppliers. The difficulties which will be entailed in raising the standard 

of products to western levels range from very serious in the engineering sector to 

relatively simple at the food companies sampled. These problems were compounded by 

a need to produce to new product standards and a general lack of innovation and R and

D. Demand was generally depressed given that sales to other eastern European markets 

had fallen by about one-half and the market in the former USSR had collapsed. There 

was the further problem that in a number of cases east Germany was now facing direct 

competition from western Europe in sectors where there is generally overcapacity.

As assessment of the strengths and weaknesses of firms enabled the authors to shortlist 

on a set of relatively conservative criteria (e.g. western partnerships, current 

productivity and market performance) those firms likely to survive. These accounted for 

a surprisingly high 53 per cent of total firms sampled albeit with much reduced 

employment levels.
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EXPLANATIONS OF COMPARATIVE PERFORMANCE: MACHINERY

General characteristics of machinery in east Germany

A number of the characteristics of the machine stock were identified and compared with 

their west German counterparts.

First, those companies sampled which were selling to west German markets prior to 

unification had already incorporated modem (though not necessarily the most up-to- 

date) machinery in order to attain the required DIN standards (though their product 

reject rate was higher than in west Germany because of the poor quality of material 

inputs).

Products which had been sold to the DDR or other eastern Europe and Soviet Union 

markets tended to be made in factories with older machinery working to less exact 

tolerances. The balance of machinery was different from that which would be expected 

at a western company too because investment was not market driven. Investment 

expenditure was decided by planners at the centre who allocated funds according to 

their estimation of the importance of the goods being produced. Where plants were 

accorded a low priority machinery tended to be replaced only when fully depreciated. 

In addition, the DDR regime had determined that a certain proportion of machines at 

engineering plants should be robotic regardless of whether this was necessary (in a 

western sense) or not. In four of the cases visited plants were designated as prestige 

examples of DDR industrial practice and were accordingly equipped with modem 

technology. In other cases numerically controlled machine tools were purchased but 

subsequently linked inefficiently to other production processes.

Apart from issues of the appropriateness of machinery purchases, the east German firms 

have faced problems arising from the fact that they had been largely dependent on 

western sources to supply modem equipment. Purchases had been administered centrally
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by the DDR regime which was tightly contained by shortage of foreign currency. 

Individual firms were charged very high implicit prices for any western machines. 

These were allocated by the central planners who determined final choices even though 

they had no production knowledge. Where western machines were bought the cheapest 

possible ones were usually purchased. This led to a miscellany of makes of similar 

equipment in use in individual factories. Such a miscellany of equipment was hard to 

maintain and the problems of operation were compounded when advanced western 

machines were modified by east German add ons, feeding/off-loading devices. These 

latter tended to push up reject rates and have a detrimental impact on product quality.

Age of machinery

Comparisons of the capital stock of different western economies have majored on the 

age of machinery (Rostas, 1948; Anglo-American Council on Productivity, 1950; Bacon 

and Eltis, 1974; Daly, Hitchens and Wagner, 1985; Prais, 1986). A negative association 

between machinery age and industrial competitiveness performance might be 

anticipated.

Machine age by sector for east Germany is shown together with comparative figures for 

matched plants in west Germany and Northern Ireland (estimates produced by the 

OECD (1991a) are also included).

The table shows that capital stock is on average older than that in comparable firms in 

west Germany though it is similar to the average for the counterpart Northern Ireland 

firms. Görzig and Gomig (1991) noted that average depreciation for machinery in east 

Germany was 26 years compared to 18 years in west Germany. The age of of the 

machinery actually in use might be even higher than this comparison would suggest 

given the tendency of some east German firms to keep equipment in use even after it 

had been fully depreciated; this reflected a common practice throughout the eastern 

European command economies (Ray, 1991). Looking at the individual sectors west
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German plants were in all sectors more modem in their equipment than the east German 

ones as indicated by the proportion of plant aged less than five years (Siebert, 1991). 

Equipment at the Northern Ireland companies was older on average than that of their 

west German counterparts though slightly younger than the east German stock of 

equipment.

Table 10

Comparative age of machinery

Per cent of machines. Matched comparisons

Under 5 years Over 10 years

EG WG NI EG WG NI

Engineering 22 39 17 36 39 48

Clothing 44 57 66 5 8 16

Food 25 56 30 48 13 32

Other 37 57 31 36 24 33

Sample Total 32 52 36 31 21 32

OECD estimates 27 40 — 50 28 —

Note: Sectoral results for the matched comparisons are unweighted averages of the 

results for individual firms.

Focussing on the age distribution of plants over 10 years, the west German plants are 

again indicated to have the advantage of youth though the proportion over 10 years old 

is similar to that in east Germany in the case of the engineering and clothing samples. 

Comparison with Northern Ireland indicate that a similar proportion to east Germany
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is over 10 years old and in the engineering and miscellaneous trades the Northern 

Ireland capital stock is older than that in east Germany whilst younger in clothing and 

food.

A separate analysis was undertaken of those east German firms which were already 

selling to the west prior to unification. These firms have on average a higher proportion 

of younger machines (62 per cent were under 5 years old).

Level of technology

Table 11 shows the percentage of east German companies which were technologically 

less up-to-date (e.g. in application of computerised controls or linked machinery) by 

comparison with their Northern Ireland and west German counterparts. It shows that in 

62 per cent of cases and 85 per cent of cases respectively Northern Ireland and west 

German firms used a level of technology which was higher overall. In two sectors, on 

average, Northern Ireland firms were also outclassed by their west German counterparts. 

However, in the remaining two sectors (food and clothing) the technological level of 

the Northern Ireland sample firms equalled that of the west German counterparts. This 

testified to high rates of investment in Northern Ireland which have been encouraged 

by generous subsidisation of capital (Hitchens, Wagner and Bimie, 1990).
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Table 11

Level of technology (per cent of cases where east Germany inferior)

compared to

Nothem Ireland

compared to

west Germany

Engineering 60 90

Clothing 100 100

Food 57 57

Miscellaneous & furniture 50* 92

Total sample 62 85

Note: *: Principally furniture.

The advantages of western technology included a greater use of computerised 

numerically controlled machine tools (CNCs). Ray (1991) argues that there are two 

reasons for emphasising numerically controlled machine tools: machine tools have 

always been important products of some of the eastern European countries (in 1989 east 

Germany accounted for almost 7 per cent of world exports of machine tools) and, 

secondly, machine tools were the medium through which the new microelectronic 

technique was first adapted to the needs of industry. CNCs were less common amongst 

the east German sample firms (one per 50 employees) relative to their west German 

counterparts (one per 41 employees) though the gap was not very large (the 

representation of CNCs in Northern Ireland engineering firms was found to be relatively 

high; one per 35 employees).

More generally, the west German firms had the advantage of specialist machines and 

ability to work to fine tolerances especially in engineering. Only one plant in east 

Germany was up to date. In clothing west German and Northern Ireland companies used
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more electronic add ons to standard machines, automatic thread cutting, computerised 

overhead transport systems (though these were only observed in Northern Ireland and 

problems of breakdowns and labour force inflexibility meant they were yet to realise 

their technological potential) and specialised automated machines. Ray (1991) noted the 

comparatively unmodemised state of the east German textiles industry, e.g. the 

relatively low use of shuttleless looms. In food three east German companies had 

introduced up to date plant and equipment since unification. One east German company 

in the furniture and miscellaneous trades was a model firm but all other companies were 

behind in technology and lacked CNCs and linking devices. They used old generations 

of technology especially in electronics, manufacture of glass bottles and in making 

optical equipment.

Management in east Germany on average estimated the need to invest DM 128,000 per 

worker. Siebert (1991) demonstrates the theoretical reasons why the merger of the 

capital-rich west German and labour-rich east German economies might be expected to 

be accompanied by a flow of capital from west to east. Fifty-two per cent of pre­

unification machiney could currently be profitably employed in production but that 

percentage was expected to fall to 28 per cent as wages rose to parity with west 

Germany thereby requiring productivity to rise.
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EXPLANATIONS OF COMPARATIVE PERFORMANCE:

MANAGEMENT AND LABOUR FORCE

Shop-floor skills

On average twice the number of skilled persons are engaged at the east German plants 

relative to their west German counterparts. Northern Ireland counterparts had the lowest 

proportions of skilled persons. (Another study suggested that only 6 per cent of east 

German employees did not have any vocational or higher qualification while in west 

Germany this proportion was 16 per cent; Görzig and Gomig (1991).) These figures 

reflect the compulsory natures of apprenticeships in east Germany. These were generally 

two year apprenticeships compared with 3 to 3.5 years in west Germany. As a 

consequence of this and the technological lag in machinery the east German skilled 

worker was more limited in his/her range of competence.

Table 12

Per cent of shop-floor labour force with a skill

EG WG NI

Engineering 88 68 36

Clothing 97 48 4

Food 76 23 8

Miscellaneous 90 22 14

Total sample 88 42 14

Note: All sectoral averages are the unweighted averages of the results for the individual 

plants.
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Whilst the percentage skilled and years of apprenticeship training indicate that the west 

German counterparts achieved 75 per cent of the number of training years found in east 

Germany and Northern Ireland just 23 per cent, the quality of the training undertaken 

in west Germany (see below) together with the proportions skilled at the plants suggest 

that the west German companies outclass their east German counterparts. However, this 

cannot be assumed to be true of the Northern Ireland plants despite the 3 year 

apprenticeship served there, because skilled persons form such a small proportion of the 

labour force (a conclusion which would also be appropriate to the UK as a whole and 

the Republic of Ireland; Hitchens and Bimie, 1992). In general most east German 

skilled persons do not yet possess the advanced technological skills.

Assessment of the quality of skill levels

This lower level of skills has given rise to skilled workers being demoted to realign 

with the west German hierarchy of skills. For example at one engineering firm 90 per 

cent of employees were recorded as skilled before unification but this proportion shrank 

to 65 per cent following demotions (those demoted were paid at a rate two points lower 

on the pay scale).

However, a number of strengths were noted. First, whenever possible only the best 

skills were retained in the slimmed down labour forces. The remainder were placed on 

short-term working. Second, the apprenticeships covered the classic skills, e.g. in 

engineering drilling, milling, rotating and welding. In addition workers were well 

trained in Handwerk methods (contrasts can be drawn with the Northern Ireland 

counterparts; in one firm the workers had failed to calibrate their tools correctly and in 

another firm the operatives were incapable of reading technical drawings). In 

maintenance an ability to build, rebuild and improve machines and spare parts etc. was 

required to a greater extent than in the west (this increased flexibility in terms of 

mechanical skills). This latter contrasts with the poor ability of their counterparts in the 

Northern Ireland firms to maintain machinery. These east German strengths provide a
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base upon which to build up to date skills and techniques. An earlier comparison of 

engineering companies in Great Britain and west Germany indicated the weakness of 

basic engineering skills in manufacturing in Britain; (Daly, Hitchens and Wagner, 

1985).

At the same time, the east German workers were not well trained in hydraulics, new 

materials or electronics. In addition their experience has been very specialised and low 

grade (a reflection of the fact that most companies produced long runs of relatively low 

quality products). They were not trained up to the required DIN standards nor in 

appropriate work organisation or in data processing. In addition, unlike their west 

German counterparts they were dependent on much detailed supervision and guidance 

on the shop-floor (in this they were not dissimilar to the work-forces found in most of 

the counterpart plants in Northern Ireland).

Meister were much better qualified than Northern Ireland foremen. However, they were 

not as well qualified as their west Germany counterparts, many having been demoted 

post-unification to the skilled worker level. They were also untrained in management 

techniques, technology and were unused to exerting leadership over the shop-floor 

labour force (under the communist regime foremen and operatives had been treated as 

equals).

Higher qualifications of management and labour

We examined the number of higher level qualifications at the matched plants expressed 

on the percentage of employees with a university level qualification and the percentage 

having a technical qualification, i.e. a Fachschule Ingenieur (equivalent to an HND in 

Britain). Table 13 indicates the relative percentages. The sample figures can be 

contrasted with those shown in table 14 which derive from other sources.
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Table 13

Higher level qualifications as per cent of total employment

EG WG NI

Degrees only 5.0 4.7 1.0

Degrees and technical

qualifications together

14.4 11.0 2.3

Both tables indicate that east German industry employs comparable numbers of 

individuals with the degrees relative to their west German counterparts, and that they 

employ a higher proportion of persons with technical qualifications. Table 13 also 

shows that Northern Ireland matched companies employ many fewer individuals with 

higher qualifications.

However, table 14 shows that the functional distribution of higher qualifications differs 

in east and west Germany. In west Germany a higher proportion of those with degrees 

are engaged in production, R and D and management and similarly west German 

companies would engage more with technical qualifications in production. In contrast 

more than half those with degrees and or technical qualifications in east Germany are 

engaged in administration compared with respectively one-eighth and one- fifth in West 

Germany. The implication of this difference in distribution is that there are fewer 

graduates in production R and D and management in east Germany. The excess number 

of degrees and higher qualifications in administration had reflected the need to handle 

the bureaucratic requirements of the central planning regime. The formerly high 

proportion of degrees in administration is not reflected in the sample comparisons 

shown in table 13 given that by the time of the visits the heaviest burden of 

redundancies had already been carried by this function. Similarly, but to a lesser extent 

the percentage with technical qualifications is also fewer in each of these categories. 

Taking the three functions together (i.e. management, R and D and production) the
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proportion with higher qualifications at the east German plants is still considerably 

higher than in Northern Ireland sample firms.

Table 14

Per cent of industrial labour force with higher educations (1988)

west Germany east Germany

degrees technical

qualif.

degrees technical

qualif.

All production industries 8.7 16.3 7.3 20.6

of which, per cent distribution by function:-

production 11.8 51.1 1.3 20.5

R & D 43.1 13.6 23.0 16.3

management 22.7 3.6 8.1 2.6

administration 12.2 20.7 64.0 53.0

Source: Görzig and Gomig (1991).

Despite these qualifications the ability of east German managers, technicians and 

engineers to operate in the new market environment will depend in part upon 

commercial knowledge which is deficient (e.g. awareness of profits and costs). They 

still lack flexibility and are not used to taking the initiative. Pre-unification most of the 

managers interviewed had no connections with west German companies. They had no 

opportunities to travel except in the east and received no western trade journals. Their 

knowledge of western technology was therefore restricted. Management was found to 

be preoccupied with the introduction of data processing systems in, and between, all 

departments, e.g. warehousing, production and accounting. In fact, they were giving this
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matter a higher priority than their west German counterparts and to the exclusion of the 

more urgent requirement of improving their marketing potential. The east German 

managers were therefore overly orientated towards short term production requirements 

to the exclusion of longer term considerations as to how production strategy should be 

upgraded (in this they were similar to some of the Northern Ireland managers who also 

sometimes assumed that computerised methods per se would make their companies 

competitive).

Wage levels

At the time of the visits hourly wage rates were on average 60 per cent of their west 

German counterparts having risen from 32 per cent at the time of unification. These 

rates exclude holiday pay, overtime working and differences in the numbers of hours 

worked and hence do not reflect differences in per capita wage costs in east and west 

Germany (because of shorter hours and fewer bonuses in the east the convergence 

between wage levels in the east and west has been lower when measured in per capita 

as opposed to hourly terms (Sinn/Sinn, 1992)).

The current level represents about 80 per cent that of the UK level and hence is 

comparable with the average Northern Ireland level (Labour Cost Survey, 1990; Ray, 

1990). Hourly wage rates are expected to attain parity with those in west Germany by 

1994/5.
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COMPARISONS OF EAST AND WEST GERMANY AND NORTHERN

IRELAND: SUMMARY CONCLUSIONS

If the east German economy is to perform satisfactorily in terms of generating socially 

acceptable levels of employment and living standards it will be necessary for it to 

develop a tradeables sector which is competitive within the GEMU (Siebert, 1991). 

Since manufacturing provides the bulk of tradeable goods (and our comparisons suggest 

that the tradeable services sector in east Germany may be especially weak; Hitchens, 

Wagner and Bimie, 1993) then much of the burden of adjustment falls on this sector.

The best indicator of competitiveness is the comparative level of value added per head. 

Increased cost competitiveness can in principle be obtained through depreciation of the 

exchange rate and by reductions in labour costs but both of these are no longer feasible 

options for east Germany. Value added is itself derived from physical productivity and 

product quality. These comparisons suggest that the east German firms have already 

attained Northern Ireland levels of physical productivity though a substantial gap 

remains relative to west Germany. Closing the productivity gap will require product 

improvements, training of management and labour and additions to the capital stock. 

However, above all else, the long run competitiveness and hence survival of east 

German firms will be determined by whether they are able to attain the level of product 

quality reached in the west.

This lesson could also be applied to firms in eastern Europe where levels of 

comparative industrial productivity have been indicated as either similar to those shown 

here for east German sample firms (e.g. in Hungary and Czechoslovakia (Ray, 1991)) 

or lower. The competitive pressures being faced by east German firms

now are likely to be faced by firms in Hungary, Czechoslovakia, Poland etc. in near 

future as these economies attempt to integrate with those of the EC. East Germany 

given the abruptness of the introduction of the DM and market economy represents a 

picture of the situation which will be confronting policy makers in the other eastern
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economies within 5-10 years. There may therefore be a need to adopt policies similar 

to those which are necessary in east Germany. For example, informational failures of 

the market should be corrected through the public provision of information about skills, 

usable machinery and potentiality of product types. Commercial skills should be 

upgraded and facilities put in place to enable the eastern European companies to access 

the experience of western European business experts.

In conclusion, in order that as many east German firms as possible can attain west 

German levels of productivity a number of processes should be continued and 

encouraged. East German plants should replace top management with those who have 

experience of the market economy. Upgrading of the machine stock is necessary and 

should be selectively subsidised. Inward investment and partnership with west German 

companies and new business start ups also need to be promoted. Unlike counterparts 

in Northern Ireland or other EC peripheral regions, the east German plants have been 

able to acquire senior managerial talent from west Germany. Machine and technological 

upgrading has to be appropriate to the level of mechanical skills of the shop-floor 

labour force. Human resources have to be improved to meet future production plans. 

The underlying growth of output per head was 50 per cent during the first year of 

GEMU and by mid-1991 the physical productivity of surviving sample firms was 

generally comparable to that of counterparts in Northern Ireland (this supports a more 

optimistic view about the speed of productivity convergence; Alexander, 1992). 

Although the activities of the Treuhand have been the subject of controversy, and the 

fear has been expressed that it will induce a long term dependency on the part of east 

German industry on state subsidisation (Siebert, 1991; Mullineux, 1992), the evidence 

from the sample firms suggests that its privatisation and restructuring activities have 

been accompanied by gains in competitiveness. Because of the special advantages of 

a trained shop-floor labour force and access to west German managerial personnel the 

long run prospects for the east German manufacturing sector in terms of the potential 

to narrow the productivity gap relative to west Germany (Dornbusch and Wolf, 1992) 

appear to be superior to those for manufacturing in Northern Ireland.
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NOTES

1. Given the unreliability of national income type statistics in the former communist 

economies there remains some doubt as to the actual level of output per capita in the 

DDR on the eve of re-unification. Income per capita in 1988 was estimated as being as 

high as $ 12600 by the United Nations Economic Commission for Europe whereas, 

using different assumptions about relative purchasing power, Credit Suisse First Boston 

provided a very low estimate of only $ 4000 (Commission of the European 

Communities, 1991). The measurement of east German comparative income per head 

as being 40 per cent of the level in west Germany would be consistent with an absolute 

value roughly half way between these extreme estimates.
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