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Figure 2. The tTrro production sectors and thei.r inner feedbacks.
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SHAPTER 3

THE DATA

The data used are presented in Appendix 1. For world industrial pro-
duction, w€ used the data collected by Juergen Kuczyuski (tg0Z) and Tho-
mas Kuezynski (1978) for the period 1850-19?6 and cornpleted them by
using the Hoffrnarrn Index (Hoffmann 1955) for the period 7740-1849 and
UN Statistics (MonLhIy Bulletin 19?5-1981) for the last years"

Data on world prirnary energy consumption are available from 1850
(Schilting, Hitdebrandt 19??). Further, data on patents granted in Erlg-
land and in the US are presented in Mitchell ( 19?5) and Teehnology
Assessrnent and Forecast (1SZZ). Data on Errglish patents between 1?00
and 1890 might best represent world. technological progress, followed. by
US patents from 1890 to the present.

lTe collected data on 182 inventions and innovations, including the
list of 90 inventions and innovations used by Gerhard Mensch (19?5), and
calculated the following indicators (see Apppendix II):

t1 = the date of invention according to the date
of the first rnajor patent applieation or other sources

tg = the date of innovation, normally the date of
first production or market introduction

7'E = the time period between invention and innovation
(= tn ' t t " ) ,  a lso cal led " lead"

7rß = the speed of innovation (=IOO/ Ts)
The earlier an invention is realized as an
innovation, the higher this indieator will be.

Vx = Lhe range of applieation of a given innovation

- 1 3-



- 7 4 -

'4r = the scientific-t,echnological level of a given
innovation. [6 and d6 are explained
in Table 4.

7DK = the coefficient of importance ( = ix'Vx)
p = the innovation potential

( = -x/ Ts).
pf = the inrr.ovation power (=p .us=urt/ Te)

The dates of invention and innovations, taken frorn historical
sources, deterrnine f, ,tgandTg.

The coeffieients ra and tr/s were calculated. on the basis of Table B. lTe
used 7 levels for each indicator and evaluated them quantitatively. The
main assumption here was the existence of an exponential frequency dis-
tribution of diff erent classes of innovations (Haustein, Maier, and
Uhhnann 1981) .

If we assume that the imporbance of innovations w (a coefficient
between 1 and 100) follows än exponential function and the parameters ra
and ?ft äre connected in a multiplieative forrn, we can write

rü = ipV*
'w = 

"oh "bk
and

Ia  =  
" (c+a) t

Talcing a simple symmetrical scheme (o = ö ), we then have

1,r) = e2&

where

k  s  0 ,  1  , ,  . . , 6 ,

According !o 1 ( u < 100 (percent), we find for k = 6

100 = 
" r2o

, 1"00o = Ini iä-= Q'38376

From this we find the coefficients of importance for each level within the
7 xT = 49 f ie ld  (see Table  B) .

lThen we try to adjoin one innovation to the 7 x 7 = 49 field, w€ real-
ize that we often have difficutty in making an exaet estimation. So it is
elear that the invention and innovation indicators are by no means exact
figures.

Each of the inventions and innovations is represented by three indi-
cators:

. number

. coefficient of importance w
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. power eoeffieient p*

These indicators are ealculated according to the dat,a on 182 inven-
tions and innovations eontained in Appendix IL ITe think that the coeffi-
cient of importance better represents the reaL weighL of an innovation or
invention than does their simple number" The definition of the innovation
poteatial p - df seems to be aaalogous to the physical d.efinit ion of
energy. The higher the innovation potential, the shorter the lead and the
bigger the importance of the innovation, It can be assumed that the dif-
fusion of such innovations witl then also be quicker" The power coefficient
is the potential coeffieient weighted by the importance e oefficient,"


