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Plastics Processing – 
a Growth Industry in a 
Changing Environment

The plastics processing industry is a relatively young

industry. Plastic achieved its breakthrough in the 1950s

and 1960s with the rapid development of petrochemi-

cals. Since then we have seen a continuous increase in

the number of different plastics, which have displaced

more traditional materials in a large number of fields of

application. At the same time new products and markets

have been created on the basis of plastics. Until the

beginning of the 1990s the plastics industry was among

the fastest growing of all branches in the German econ-

omy.

However, the growth dynamic of past years has

come to an end. In many areas plastic is now the tradi-

tional material, while environmental protection require-

ments and calls for materials to be recyclable have

changed competitive relations vis-à-vis other materials.

Companies processing plastics will be able to tap new

growth potential, however, if they can expand both sales

and production locations abroad and derive competitive

advantages through innovation. In this context the

requirements emanating from environmental protection

are likely to increase in importance and should be taken

into consideration in product development.

During the last 20 years there has been strong

growth of plastics processing in Europe, the USA and

Japan. In 1994 plastics goods to the value of around ECU

85 billion were produced in both the European Union

and in Japan, almost twice as much as in 1985. In the

USA output reached around ECU 70 billion (1985: ECU

60 billion). If these trends are adjusted to take account of

the influence of changes in exchange rate, a rather dif-

ferent picture emerges, however. During the period

under consideration the US dollar depreciated signifi-

cantly against the ECU, whereas the value of the yen

rose. At constant exchange parities, the growth of out-

put in the USA between 1985 and 1994 was only slightly

less pronounced than in the EU. On the same basis the

expansion of plastics production in Japan was only one-

third of that in the EU.

The analysis of export and import structures shows

that plastic goods tend to remain largely within the

main economic areas in which they are produced. Dur-

ing the period under consideration, overall exports from

the 'triad regions' have increased at the same pace as

output, whereby US and Japanese exports have grown

more strongly than those of the EU.

The still high export share of the plastics industry in

the EU compared with the USA and Japan (excluding

internal trade) is seen in a different light when the spa-

tial external trade linkages of this industry are analysed

in greater detail. More than one-third of EU exports, cor-

responding to a value of just under ECU 10 billion in

1994, went to the EFTA countries alone, and almost a

further 10% to eastern Europe. Outside of Europe, the

value of plastic goods sold amounted to only just over

ECU 5 billion, implying an export share in overseas

trade of just 6%. The largest single importing country

was the USA, which accounted for almost one-quarter of

overseas sales. The remaining exports are distributed

across a large number of small importing countries.

The structure of EU plastics imports is similar to

that of its exports. In 1994 the EU imported plastic

goods worth ECU 7 billion, of which more than one-third

came from the EFTA countries. Of the remaining

imports, totalling ECU 4.5 billion, almost one-third came

from the USA. Other important overseas suppliers of

plastic goods to the EU are, alongside Japan, China and

Taiwan, both of which primarily supply mass-produced

goods of lower quality.

Plastic goods account for just 1% of total world

trade, roughly equivalent to that of shoes or rubber

goods. The concentration of trade within the leading

economic regions is due to the fact that, in the case of

many plastics, transport costs are relatively high as a

proportion of the value of the goods; in the case of hol-

low products, for example, it is to a large extent air that

is being transported. An additional reason is the inten-

sive interlinkages of the industry with supplier and cli-

ent firms.

Within the EU, Germany is by far the largest pro-

ducer of goods made out of plastic. In 1994 value added

in the German plastics processing industry amounted to

ECU 12 billion; it was followed at a considerable dis-

tance by Great Britain, France and Italy, where value

added ranged between ECU 5.3 and 4 billion.

The plastics processing 
industry in Germany

Development trends

For many years plastics processing was a particularly

dynamic industry. Between 1970 and 1994 output in

west Germany grew at an average annual rate of 5%, a

figure exceeded within manufacturing industry only by

office machinery, electronic data processing and aero-

space. The plastics processing industry is now one of

the larger branches within German manufacturing
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industry. Measured in terms of total value added by

manufacturing industry, plastics processing in west

Germany was only in 20th place in the branch rankings

in 1970, accounting for just 1.3%; at 3.3% it is now in

seventh position.

The plastics processing industry is one of the few

branches in which not only has output expanded

strongly, but the employment level has also increased;

in west Germany at an annual average rate of around

3% between 1980 and 1997. This was against the back-

ground of an annual average decline in employment of

1% in the total west German manufacturing industry.

While the plastics industry broadly followed the cyclical

pattern of manufacturing industry as a whole, job losses

were less pronounced and employment growth stronger

in downturns and upturns respectively. Since unifica-

tion, output and employment trends in the industry

have also been better than the industrial average for

Germany as a whole. Between 1991 and 1997 turnover

(1997: DM 63.4 billion) increased at an annual average

rate of 2.5%, twice the rate achieved by manufacturing

industry as a whole. Although during the same period

both value added and employment declined, here too

developments were more favourable than in the rest of

manufacturing industry, particularly with regard to the

employment level. The propensity to invest was also

higher than in manufacturing industry as a whole, albeit

against the background of a negative trend.

Figure 1

Foreign Trade of the European Union in Plastic Goods

Source: Eurostat.
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The production of plastic goods is labour intensive.

Both value added and fixed capital formation per

employee are below average; unit labour costs and the

labour cost quotient are accordingly above the average

level for manufacturing industry. Correspondingly,

gross value added accounts for a relatively high propor-

tion of the value of output (3.6 percentage points above

the average for manufacturing industry). At around

30%, the export share is currently nine percentage

points below the figure for manufacturing as a whole.

Due to the relatively limited import penetration, the

industry earns a relatively substantial export surplus,

however (DM 6.4 billion).

Most companies processing plastic produce inputs

for manufacturing industry and construction; accord-

ingly, in the classification of economic branches in force

since 1995 (WZ93), it is included in the main group of

intermediary-good producers. Prior to this it had been

classified as part of the consumer-good industry, as at

the start of its rapid expansion, output had consisted to

a considerable extent of goods destined for private con-

sumption. This shift in favour of the production of inter-

mediary goods has increased the industry's susceptibil-

ity to cyclical fluctuations.

Consumption focuses largely upon mass products

polyvinylchloride (PVC), polyethylene (PE), polystyrene

(PS) and polypropylene (PP). Plastics are deployed in a

broad spectrum of fields of application. In Germany the

most important area is the construction industry, fol-

lowed by the packaging sector and electrical engineer-

ing.

Links with upstream and downstream branches

The plastics processing industry consists primarily of

small and medium-sized companies, most of them fam-

ily owned. A number of large plastics-producing compa-

nies have partially withdrawn from plastics processing

in recent years, partly to avoid competing as a supplier

of the primary goods with the processing companies,

but also to focus on the their own core competence, and

to leave the specialised field of plastics processing to

small companies, many of which have a closer relation-

ship with their clients and have to react flexibly to cus-

tomer requirements. This makes plastics processing one

of the least concentrated branches of manufacturing

industry. The branch is characterised by the diversity of

its products, many of which amount to goods for niche

markets. The development of such products depends

significantly on upstream and downstream producers,

which often tend to be larger. It is there that the develop-

ments relevant to plastic processing usually occur and

where the requirements made of the industry's products

are defined. This is particularly true of the chemical

industry, which is both an important supplier and cus-

tomer, and for the leading downstream industries, such

as automobiles and electrical engineering. These

branches are dominated by large companies that tend to

be highly technologically intensive. Consequently, the

small plastics processing companies frequently see

themselves caught in a vice between their suppliers and

customers.

While it is understandable that small companies fre-

quently perceive the dominance of larger firms as a

problem, it is almost certainly precisely this structural

environment from which German plastics processing

firms derive advantages. The branch benefits, for

instance, through its close cooperation with its suppliers

and customers, from their successful innovation efforts.

This applies both to the R&D and innovation efforts

made by both plastics producers and the most impor-

tant customers in the investment-good industry. It also

explains the relatively low R&D intensity of the branch

itself. To some extent its potential for innovation is

derived from the specific way it is embedded in procure-

ment and sales structures. On top of this comes, too, the

fact that German producers of plastics machinery are

world leaders. Through its close cooperation with plas-

tics producers, the branch enjoys favourable conditions

for deploying excellent process technology.

Table 1

Change in the Ranking and Importance of 
Plastics Processing in West Germany Relative 
to 30 Branches of Manufacturing Industry 
(as measured by gross value added)

Ranking % share

 1970 20  1.3

 1980 14  2.2

 1985 9  2.6

 1990 7  3.0

 1994 7  3.3

Leading branches:

Electrical engineering 13.9

Automobile construction 12.8

Chemical industry 11.8

Food, drink and tobacco 10.4

Oil refining  3.9

Sheet metal  3.7

Sources: Federal Statistical Office; DIW.
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Production areas

Four segments of the plastics processing industry can

be distinguished:

– Production of plastic plates, film, tubes and shaped

sections, accounting for 35% of turnover. This

largely consists of plates and film that are subse-

quently processed further within the branch.

– The production of packaging material, accounting

for 13% of turnover. More than half of this consists

of tins, crates, fittings balloons, bottles, plugs, or lids

etc.

– The production of construction-related articles,

accounting for 17% of turnover. The most important

product groups are windows and window frames,

wall coverings and window sills.

– The production of other plastic goods, accounting

for 35% of turnover. More than half of the value of

this segment consists of technical parts, of which

those destined for the automobile industry are the

most important. This segment also encompasses

household articles made of plastic.

Costs and prices

The most significant costs for the plastics processing

industry are input and labour costs, accounting for 61%

and 28% of the value of output respectively. It is evi-

dent, however, that, in general, firms have been unable

to increase the price of plastic goods to match the rise in

costs; unit labour costs, in particular, have increased sig-

nificantly faster than prices. Consequently, income from

entrepreneurial activity and property has declined dras-

tically as a share of the value of output. An additional

problem has been the fluctuations in the price of oil,

which is an important determinant of the price of plas-

tic. Higher costs to the processing industry resulting

from rising procurement prices cannot always be passed

on in full on to the prices of plastic goods, because cli-

ents are keen to ensure that their prices remained calcu-

lable, that they are relatively stable, or at least change at

a predictable rate. However, for some time now oil prices

have been low, and customers have been exerting pres-

sure for this reduction to be passed on in the form of

lower prices. Yet it is likely to prove difficult to raise

Table 2

Basic Data on Plastics Processing in Germany1

Unit 1991 1995 1997

memo item: 
Change 1991-1997 in %2

Plastics 
processing

Manufacturing 
industry

 Enterprises number . 2 664 2 630 . .

of which: in east Germany number . 325 366 . .

Employment 1 000 304 278 266 –2.2 –6.0

of which: in east Germany 1 000 14 18 20 7.0 –16.8

Turnover DM billion 59.09 66.93 68.38 2.5 1.2

of which: in east Germany DM billion 0.64 3.94 4.80 39.9 7.9

Value added3 DM billion 24.12 23.49 23.15 –0.7 –0.4

of which: in east Germany DM billion 0.37 1.05 1.32 23.6 5.8

Fixed capital formation DM billion 4.08 3.51  3.334  –4.07  –4.67

of which: environmental investment DM billion 0.15  0.095 .  –15.18  –6.08

Exports6 DM billion 16.76 18.56  19.274  2.87  3.47

Imports6 DM billion 12.02 12.42  12.874  1.47  1.57

1 Establishments of firms in the goods-producing sector with 20 or more employees and establishments with 20 employees or more from companies belonging to other sec-
tors. — 2 Annual average rates of change. — 3 1995 = 100. — 4 Figures for 1996. — 5 Figures for 1994. — 6 Definition by goods according to WZ79. — 7 1991 to 1996. —
8 1991 to 1994.
Sources: Federal Statistical Office; DIW calculations and estimations.
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prices once more if the price of oil rises again. Clearly

the prevailing low price of oil is beneficial to the indus-

try. It is concerned, however, that if it succumbs to pres-

sure from customers and cuts prices accordingly, it will

encounter difficulties in the future in passing on any

subsequent rise in the price of oil.

The situation in eastern Germany

Following German unification, the plastics processing

industry was virtually built up from scratch in eastern

Germany. Growth rates there have been higher than in

western Germany, reflecting the low initial starting

level. They have also been higher than the rates

recorded by other manufacturing branches in eastern

Germany. Between 1991 and 1997 turnover in the east

German plastics processing industry increased from

DM 0.6 to 4.8 billion, the number of employees from

14 000 to 20 000. In terms of both value added and

employment, in 1997 the industry accounted for around

3.7% of manufacturing industry in east Germany. Its

productivity is just as high as in west Germany.

Barriers to market entry for new materials 
and changing external parameters

Plastics have a number of characteristics that make

them superior to other materials in specific areas. They

include resilience to environmental influence, stiffness,

light weight, and the relative simplicity of producing

complex geometric forms. By virtue of these characteris-

tics, products made of plastic have driven other prod-

ucts out of the market. Even so, many of the great

expectations linked to plastic have not been fulfilled.

This is particularly true of areas in which materials are

subjected to extremely tough demands. One example of

this is plastic fibre compounds. Although they are

highly acceptable in aerospace, car racing and the pro-

duction of sports articles, they have not gained as much

ground in mass and serial production areas, such as

automobiles, as had been hoped by plastics producers.

They have no difficulty in entering the market in those

areas in which price in relation to utility _ for instance in

reducing the weight in extremely demanding areas _

plays only a subordinate role. According to studies by

Table 3

Indicators of Plastics Processing in Germany1

Plastics processing
Manufacturing 

industry

1991 1995 1997

 Labour productivity2 DM 1000 in 1995 prices 79.3 84.5 87.0 104.2

 Turnover per employee DM 1 000 194 241 257 359

 Fixed capital formation per employee DM 1 000 13.4 12.6 12.4 13.8

 Unit labour costs3 Gross value added = 100 56.2 62.3 62.7 59.1

 Labour cost quotient4, 5 % 36.7 26.4  27.17  24.37

 Gross value added/value of output4 % 38.0 36.1  37.27  33.67

 Export share6 % 28.4 27.7  29.47  38.57

 Export surplus DM billion 4.7 6.1  6.47 160.87

 Producer price index 1991 = 100 100.0 102.7 101.7 105.4

1 Establishments of firms in the goods-producing sector with 20 or more employees and establishments with 20 employees or more from companies belonging to other sec-
tors. — 2 Value added per employee. — 3 Total wage and salary payroll with respect to value added. — 4 For companies with 20 employees or more. — 5 Income from
dependent employment divided by the value of output. — 6 Exports (goods as classified using the WZ79) with respect to turnover. — 7 1996.
Sources: Federal Statistical Office; DIW calculations and estimations.
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the DIW the following reasons are the most important

obstacles to market entry:

– New materials only enter mass applications when

not only the finished product, but also the material

itself is superior to conventional material throughout

the system in which it is deployed. In the automobile

industry, for instance, in the case of important parts,

this includes the possibility of identifying damage,

staff training, storage of spare parts, and the ability

to meet environmental protection requirements

(recycling).

– It is frequently overlooked that conventional materi-

als are also being developed and refined, and that

the huge body of experience that has been collated

with respect to traditional materials may offer sub-

stantial competitive advantages compared with new

materials.

It is this underestimation of the systemic require-

ments of new products that is almost certainly the prin-

cipal reason why engineers often tend to take a far too

positive view of market success. There are enough

examples of cases in which products made of new mate-

rials are superior to competing products in virtually all

respects, but are not selected for broad-based applica-

tions because the advantages are offset by disadvan-

tages located in the product environment; consequently

business managers opt for the conventional solution.

In this context environmental protection also plays

an increasingly important role. Particularly in the area

of mass production, discussions are under way on con-

cepts for a 'circular economy' in which materials are

recycled. Materials and products must be conceived in

such a way that recycling is possible without a signifi-

cant loss of quality. Such models require material and

product development in which the desired optimisation

encompasses the entire product life cycle. For plastics

this means, among other things, that the greatest possi-

ble diversity of plastic components, in order to optimise

a specific product, is not always used, but rather that in

some cases the use of different types of material is

restricted. In this way quality losses must be accepted,

but they are more than outweighed by the advantages in

sorting and recycling. Although tougher external

parameters inevitably make price competition more dif-

ficult, in the longer run stricter statutory requirements

may prove an advantage to the plastics processing

industry, providing it manages to face up to the new

challenges by developing innovative solutions. This is

Figure 2

Employment and Value Added in West Germany

Sources: Federal Statistical Office; DIW calculations.
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conditional on the requirements made of the product

across its entire life cycle being known in advance, and

this being duly considered at an early stage of product

development.

Conclusion

The output of the plastic processing industry increased

by almost 7% in Germany last year, a slightly higher

rate than for overall manufacturing output. Output

growth is expected to slow down in 1999, although once

again it is likely to exceed that of manufacturing indus-

try as a whole.

Despite a loss of competitiveness in certain products

on foreign markets, in the longer run it is to be expected

that the plastics processing industry in Germany will

retain its strong position within Europe; this is particu-

larly true of technical parts, packaging and semi-fin-

ished product (plates, film, tubes, and shaped sections

made of plastic). The industry is expected to increas-

ingly take on the character of an intermediary good

industry, making it particularly susceptible to cyclical

fluctuations. Traditional materials will continue to be

displaced by plastic, although this process is expected to

slow down. Overall, the output of plastic goods will

probably continue to expand slightly more rapidly than

total manufacturing output.

A particularly favourable future in Germany awaits

those firms that draw their advantages from network

systems. Environmental protection is an important area

here. Although environmental protection legislation is

initially perceived by the companies as imposing addi-

tional costs, it can nevertheless prove advantageous if it

induces solutions that strengthen the firms' competitive

position in the longer run. Advanced economies must

set standards that ensure that economic growth is sus-

tainable in social and environmental terms. Europe, as a

highly concentrated economic area, can play a lead func-

tion here for similar markets. This is especially true for

the Asian markets, which, once economic growth picks

up again, will quickly encounter constraints if they do

not get to grips with the problem of waste. For this rea-

son, industry in general, and plastics processing in par-

ticular, is well advised to prepare themselves to make

full use of the systemic advantages offered by inte-

grated environmental protection in Europe and particu-

larly in Germany (so-called first-mover advantage).

The increasing internationalisation of markets

throws down a challenge to firms in the plastics process-

Figure 3

Deployment of Plastic Products by Sector

Source: Verband der Kunststofferzeugenden Industrie (plastics trade association).
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ing industry. On the one hand it offers new sales oppor-

tunities; on the other, the threat of stiffer competition.

On top of this comes the fact that client companies are

increasingly opening up productive capacity abroad,

and expect their suppliers to follow suit. Small and

medium-sized plastic processing companies must

respond to this and consider whether they are suffi-

ciently large to consider such a move. If this is not the

case it does not necessarily mean abandoning independ-

ence: diverse forms of cooperation exist that ensure that

the required economies of scale can be achieved.
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