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Abstract: The nature of the knowledge production function as a factor differs from the 
conventional factors like labour, capital and land. Whilst the economic value of the conven-
tional factors is relatively certain, the nature of knowledge is amorphous and its potential 
value is asymmetric compared to the rest of the economic factors.   The most important, 
although not the only source of new knowledge, is considered the R&D. Other key factors 
for creating new knowledge are: high level of quali ed human resources; labour force 
experience and concentration of scientists and engineers in the structure of the corporate 
formations.
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tion.
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. Introduction

A major issue like the global division of 
countries into high and low income ones is 
both an attractive and convenient model-
ling approach. Most of the possible poli-
cy issues, including also elements of the 
localisation theory are of a fairly modest 
scale.A few are aware that the closer inte-
gration of the European market could lead 
either to the disappearance of the industri-
alization or to its isolation in the periphery 
or core of the continental economy. On the 
other hand, there are real problems that 
in uence the impact of the lower market 
prices as a reason behind the positioning 
of industries.   For example, Europe has 
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been maintaining several clearly recog-
nised national production centres in many 
branches of the high technology and con-
ventional industry, from space technology 
to economic activities with processes for 
electrochemical and conversion coatings 
for functional and decorative application 
(PECCFDA), while in the USA there are only 
predominant production areas. Would the 
bigger integration of the European market 
cause the polycentric localisation of its in-
dustries to lose its boundaries giving way 
to the American type of concentration? 
Would the hi-tech industries concentrate 
in a European Silicon Valley? Would the 
PECCFDA sector keep its existing polyc-
entric character or concentrate either in 
Jönköping or in Ruse? These questions are 
related to the issue of the dissemination 
of organizational knowledge through the 
industrial cluster; and they outline circum-
stances that require correct interpretation 
by applying a similar basic approach to the 
industrial localisation.

II. Industrial clusters: Evidence

There is plenty of evidence that industries 
are concentrated in clusters to a higher 
extent than the conventional theories of 
comparative advantages could de ne.  We 
have already mentioned the Silicon Valley 
and some of the PECCFDA European cen-
tres; and other good examples are the in-
dustrial agglomerations in Japan and Korea 
with the concentration of productions of 
colour liquid crystals displays (LCD) in the 
1990s or of  at panel displays with con-
densed data content (FPD) in 1998-2002. 
The localisation of industries in clusters is 
M. Porter�s (1990) core idea of the com-
petitive advantage. He uses speci c for-
mations from selected industrial clusters, 
e.g. German printing equipment, Italian 
ceramic pots, Japanese robotics, American 
medical tools and equipment, and docu-
ments the concentration of internation-
ally competitive industries in a number of 
countries.

Statistical evidence on territorial concen-
tration has been presented by Krugman 
(1991, 2005) who uses data collected in 
the USA to de ne industries location. He 
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has calculated Gini coef cients for loca-
tion for a threedigit number of industries 
in different States in the USA and discov-
ered unexpectedly high levels of concen-
tration. Taking the American automotive 
industry as a benchmark (half of the pro-
duction still in Detroit region) nearly half 
of the other industries have higher Gini 
coef cients. Kim (2005) has examined 
a longer time-period, 1860 � 1997, and 
points out that the fast expansion of the 
regional industrial specialisation happened 
before World War I, i.e. at the time when 
the USA developed their transport infra-
structure and turned to be an integrated 
national economy.  Since the War the re-
gional specialisation has started to de-
cline. This study  nds analogues in articles 
on European data and assumes that the 
continuous European integration, the re-
gional concentration of industries and the 
agglomeration of the countries� industrial 
structures expand ( miti 2007; Brullhart 
and Torsternsson 2006).

However, any theory on interregional and 
international specialisation is likely to 
prove that the regions and countries have 
different industrial structure and that the 
research on the above does not provide 
an explicit examination of the regional 
clustering theory on the grounds of an-
other theory, although Glaeser and Ellison 
(2005) actually explore agglomeration and 
probability.  They specify that an occasion-
al chance could mean that   the industries   
are   concentrated if there are no concen-
tration determining forces � especially, if 
the internal growth of the deconcentration 
trend is such that there is a small number 
of enterprises in the given industry. How-
ever, using of cial data for the USA, they 
have found out that the actual model of 
enterprise location there is considerably 
more concentrated than it could be ex-
plained with an occasional choice.

Therefore, assuming that the territorial 
industrial cluster is an important empiri-
cal phenomenon, let�s develop a theory 
that will show how this phenomenon could 
manifest itself.   The model will be appro-
priate when comparing two industries from 
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the areas of high and conventional tech-
nologies in order to evaluate the impor-
tance of the labour factor that is presented 
by the payment levels for R&D, skills and 
experience of scientists and engineers � a 
measure for the organisational knowledge 
and an indicator of innovation.

More and more scientists today raise is-
sues about the knowledge-based con-
nection between geography of economic 
activity and the manifestation of the eco-
nomic processes. [1] The  rst element is 
related to the level to which the spatial 
entities participating in the international 
division of labour change. The share of the 
regional component in the economic activ-
ity also grows with the increased signi -
cance of the global market. Globalisation 
moves away the comparative advantage 
of the leading industrial countries towards 
economic activities of local signi cance. 

The other issue is related to the globalisa-
tion and its impact on the macro- and mi-
cro-regions. Statistical data shows that the 
prosperity of the macroregions improves 
due to the innovation policy on a micro-
level [9]. This conclusion is in a certain re-
lation with the fact that spatial clusters are 
vital for the creation of innovations, i.e. in-
novation is mainly a local activity [10].

In the knowledge-based economy direct 
foreign investment becomes a key tool for 
strategic decisions. Multinational corpo-
rations establish trade companies within 
knowledge-based clusters in third coun-
tries. They aim to gain access to informa-
tion that will be communicated back to their 
own countries or at least to the mother 
company. An important consequence from 
the change of the nature of comparative 
national advantage is the fact that a great 
part of the production and commercialisa-
tion of the new knowledge is less related 
to the independent multinational corpora-
tions and more closely depends on the re-
gional hi-tech innovation clusters like, for 
example, the Silicon Valley; Route 122; 
Tokyo; Shannon Free Zone and the Limer-
ick Technology Park in Ireland. The aim of 
the global political and economic factors is 
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to create new �silicon valleys�. It reveals 
the signi cance of the geographic proximi-
ty and the regional spatial formations. The 
growing importance of the idea-genera-
tion process shifts public policy as a whole 
towards business by moving it away from 
activities that restrict companies� freedom 
to negotiate and focus it on using new tac-
tical decisions implemented on regional 
and local level.

III. Innovations and comparative ad-
vantage

The driving force of growth, the high level 
of employment and economic stability in 
all West European countries in most of the 
postwar economic period were provided 
by mature and technologically moderate 
industries like metallurgy, machine-build-
ing and automotive. This traditional com-
parative advantage has been lost in the 
expensive countries of Europe and North 
America in the last ten years due to two 
reasons.  One of the reasons is related to 
the globalisation or the penetration of com-
petitors not only from the Southeast Asia 
industries but also from the transforming 
economies of Central and Southeast Eu-
rope.  The second factor comprises the ba-
sic innovations in the computer technolo-
gies and telecommunications. The new 
informational postindustrial society has 
given rise to a virtual spatial outburst with 
regard to the geography of production. 

According to the Economist[3] �The death 
of distance as a determinant of the cost 
of communications will probably be the 
single most important eco-economic force 
shaping society in the  rst half of the 21st 

century�.

The globalisation has also set in motion 
the virtual spatial change regarding the 
production localisations. [3]The extremely 
low costs for the transfer of data through-
out the geographic space have been re-
duced to zero. Facing the competition of 
the lower costs in other countries, the pro-
ducers from countries with higher costs, 
apart from doing nothing and losing their 
share on the global market, have three op-
tions: (1) to reduce wages and the other 
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production costs to an extent that would 
compete with the foreign producers with 
lower prime cost; (2) to increase produc-
tivity by replacing labour with equipment 
and technologies and (3) to move the pro-
duction from the expensive location to a 
cheaper one.

Many European and American companies 
have reorganised themselves successful-
ly by applying the last two options. The 
replacement of labour with capital  and  
technologies,  together with the new pro-
duction localisations requiring low costs, 
caused waves of corporate mergers all 
over Europe and North America and thus, 
kept a lot of the large corporations viable. 
As shown by the record levels of the Eu-
ropean and American commodity indexes, 
the large companies have not been af-
fected. For example, between 1979 and 
1995 over 43 million jobs in the USA were 
cut down as a result of corporate mergers. 
[4] During most of the 80s about one out 
of twenty  ve people lost their jobs in the 
EU. In the 90s this indicator changed to 
one out of twenty employees. Nowadays, 
towards the end of the  rst decade of 21st 
century the ratio has been reduced to one 
out of  fteen employees. 

It would be a mistake to blame the corpo-
rations for the mergers and staff reduc-
tions. They just try to survive in an econo-
my of global competitors who have access 
to lower cost outputs.

A great part of the expert discussions on 
the revolution in the telecommunications 
and the growing globalisation is around a 
single dilemma � whether  to  maintain low-
er payment levels and have greater unem-
ployment in return, or keep higher levels 
of employment and have lower wages in 
return.  However, there is another option. 
It neither makes it necessary to sacri ce 
wages for opening new jobs nor prompts 
to jobs reduction in order to maintain the 
payment levels and social insurance sys-
tem. This option suggests shifting of the 
economic activity outside the conventional 
industries where the European and North 
American countries with bigger costs have 
lost the comparative advantage, as well as 
the penetration in areas of economic ac-

       -
,   : (1)  -
    -

  ,    
    

, (2)   -
      -

    (3)  -
     

  ,   
 .

     
  ,  -
   . -

      , 
     -

,   , 
    -

       
    

    .  
    -

     -
,     -

. ,  1979  1995 . 
  43     

      -
 .[4]  -  

  80-      -
         

.  90-      
    .   

     XXI  
      

 .

      -
    -

.       
     -

,       
-  .

      
     -

     
    -    

 -    -
    -   
 -      

   -  . 
    .   -
      

    ,  
  -   , 

       
    .  

    
   -

 ,    



Signi cance of the Knowledge production Function for Industrial Clustering

7

tivity where the competitive advantage is 
comparable to the higher wages but also 
to the higher levels of employment, and 
namely � the knowledge-based economy. 

The globalisation has made the compara-
tive advantage of the conventional mod-
erate-technological industries incompara-
ble with the high levels of wages. At the 
same time, the competitive advantage 
based on high wages is on the grounds of 
innovations. For example, between 2002 
and 2006 employment in the Silicon Val-
ley grew up by 15% although the average 
income was 50% higher compared to the 
rest of the USA. [5]

The global demand for innovative prod-
ucts in the knowledge-based industries is 
big and rapidly increasing.  However, the 
number of employed people who could 
contribute to the production and commer-
cialisation of new knowledge is restricted 
only to several regions in the world.  There 
is a number of indicators that show the 
shift of the comparative advantage from 
the countries with high levels of payment 
to countries with increased importance of 
the Research and Development activities 
(R&D).  Kortum and Lerner (2007): I) have 
documented an unprecedented growth of 
patenting in the USA, evidenced by the 
outburst of registration applications of 
American inventors in 2005. For the whole 
of the 20th century the number of patents 
varied between 40,000 and 80,000 per an-
num, and in 2005 there were over 120,000 
patent applications. Identically, Berman, 
Bound and M chin (2007) showed that the 
demand for less quali ed employees had 
gone down in all OECD countries while the 
demand for quali ed staff has increased. 

IV. Knowledge production function

The starting point of most theories on in-
novation is the company. In these theories 
companies are de ned as exogenic and the 
quality of their operation in creating the 
technological changes - endogenic. (Ar-
row, 1962). The model of the knowledge 
production function as formulated math-
ematically by Zvi Griliches (1979) de nes 
that companies are exogenic and they 
embark on looking for new knowledge as 
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a factor in the process of creating inno-
vations.[8] The nature of the knowledge 
production function as a factor differs from 
the conventional factors like labour, capital 
and land. While the economic value of the 
conventional factors is relatively certain, 
the nature of knowledge is amorphous and 
its potential value compared to the rest of 
the economic factors is asymmetric. [6] 
R&D is considered the greatest, although 
not the only source that generates new 
knowledge. Other key factors for creating 
new knowledge are: high level of quali ed 
human resource; labour force experience 
and concentration of scientists and engi-
neers in the structure of the corporate for-
mations. 

The empiric link between the knowledge 
factors and the knowledge creation proc-
ess obviously gets stronger when the ob-
servation unit is more complex. For exam-
ple, when the object is a country, then the 
R&D/registered patents ratio is very high. 
In the most developed countries in terms 
of innovations like the USA, Japan and 
Sweden there is a trend for making big in-
vestments in R&D.   On the contrary, the 
weak patent activity is related to the coun-
tries in transition that spend very little on 
research and development. The R&D/in-
novations relation measured by patents or 
innovations in new products is also very 
stable when the observation unit is the in-
dustry. In the majority of cases the most 
innovative industries like optoelectronics, 
photonics, digital media, biotechnologies 
and sustainable technologies are also the 
most active in research and development. 
Audretsch (2005) has found a coef cient 
ratio of 0.74 between the R & D factors 
and innovations, that is used in the Stan 
dard Industrial Classi cation (SIC).

However, in a study on knowledge pro duc-
tion function in the observation unit - a 
company, the link between the factors of 
knowledge and the new products turns to 
vary from a quite weak or slightly posi-
tive trend in some studies to a negative or 
even nonexistent one in others. The model 
of knowledge production function appears 
to be particularly weak when small com-
panies (SMEs) are included in the sample.  
This is not surprising, as the of cial R&D 
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is concentrated in the big corporations. A 
series of new studies, however, (Acs and 
Audretsch, 2008) unambiguously docu-
ment a disproportionate share of innova-
tions in new products in the small compa-
nies, which could be explained with their 
low costs on research and development.  

V. Knowledge spillovers

The low ef ciency of the production knowl-
edge function on a company level puts the 
following question: How do companies 
with weak or no R&D form an innovative 
knowledge factor? This question is particu-
larly up-to-date with the small and start-
up companies which have limited R&D but 
at the same time contribute to important 
innovations in the modern industries such 
as biotechnologies and software (Audret-
sch 2005). One of the recently published 
answers is that this is possible through a 
third party � another company, research 
institute or university. Knowledge can spill 
over from a company doing research and 
development or from a research laboratory 
of a certain university. (Baptista, 2007).

Why does knowledge spill over from its 
generation source? At least two main chan-
nels or spillover modes can be recognised, 
both related with the new knowledge ac-
quisition issue. The logic of Cohen and 
Levinthal (2009) is that the companies de-
velop a capacity to adapt new technology  
or  ideas  worked out in other  companies.  
Therefore,   they  are capable of acquiring 
some of the pro tability elements deriving 
from investment in new knowledge made 
elsewhere. 

Contrary  to  this  assumption, Audretsch 
(2005) suggests moving the observation 
unit from exogenic companies to individ-
uals, e.g. scientists, engineers or other 
knowledge master minds � creative tal-
ents of new knowledge. When the focus 
shifts from the company to the individual 
as an applicable observation unit, the ac-
quisition issue still remains, but then the 
question is: How do creative people with 
certain sense of novelty respond to the 
effect of acquired knowledge? If the sci-
entist or the engineer can implement the 
new idea in the organisational structure 
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of the company that develops knowledge, 
and are able to acquire the expected val-
ue of this knowledge, they have no rea-
son to leave the company. However, if the 
creator adds higher value to his/her ideas 
than the decision making administrators 
in the organisation then he/she may de-
cide to establish a new business unit in or-
der to acquire the knowledge value. With 
this channel of knowledge spillovers, the 
knowledge production function is actually 
turned the other way round. Knowledge is 
exogenic and it is embodied in an individ-
ual. The company is set up endogenically 
with the individual�s efforts to acquire the 
value of his/her knowledge through inno-
vative activity. 

VI. Signi cance of location

When examining the importance of the 
external knowledge factors in order to ex-
plain geographical concentrations of eco-
nomic activities, rugman (1991, 2005) et 
al.[14] do not bring in question the exist-
ence of any such knowledge spillovers. Ac-
cording to them the external factors are so 
important and powerful that there wouldn�t 
exist any forced reason for the geographic  
border   to   limit   spatially   the  level  
of knowledge spillovers. By announcing 
��the death of distance� the Economist il-
lustrates the surprising and even paradox 
statement that the process of knowledge 
spills over to the innovative activity in a 
world of e-mail, telecommunication and 
cyberspace.

In the age, when the digital telecommuni-
cations reduce drastically the communica-
tion costs, the solution of the paradox is 
in the distinction between knowledge and 
information, established at the places of 
knowledge spillovers. Information such as 
the price of gold at New York Commodity 
Exchange, or the value of the Yen in Lon-
don can be easily systemathised and has 
only a single meaning and interpretation, 
i.e. the marginal cost of transferring infor-
mation through the geographical area can 
already be estimated as constant, due to 
the telecommunications revolution. Knowl-
edge is dif cult to be systemathised and 
often its variants, such as undocumented 
knowledge[10], are distinguished  only by 
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happy coincidence. Therefore, the mar-
ginal cost of knowledge transfer, undocu-
mented knowledge in particular, increases 
by the distance.  

V.Hippy (1994) proves that the high con-
text and insecure knowledge, which he calls 
amorphous knowledge, is best transferred 
in direct interaction and repeated personal 
contacts. The geographical proximity is 
signi cant when knowledge is transferred, 
as pointed out by  . rrow (1962) more 
than four decades ago, and as further 
developed by other authors [10], such 
knowledge (tacit, undocumented) has no 
competitor in the nature of knowledge. 
Speci c application knowledge can eas-
ily spilover and may have economic value 
in many different variants.  Glaeser et al. 
(2002: 1126) point out that �The intellec-
tual scienti c breakthroughs must cross 
hallways and streets more easily than 
oceans and continents�. 

The signi cance of localisation of the sp-
illover knowledge may be observed in 
a different context. It is pointed out [7] 
that: �Business is a social activity, and 
you have to be where important work is 
taking place�. A study conducted among 
nearly a thousand administrative leaders, 
working in the 60 biggest urban areas, 
rank Durham and Raleigh as top towns for 
knowledge creators and innovations.[8] 
The reason is that many smart people, 
who have come to Raleigh/Durham, have 
been attracted by the three best research 
universities.  Analogical examples exist in 
Europe � the �Optics Valley� in the region 
of Jena, Erfurt, Ilmenau; high value en-
gineering and energy � Newcastle; aero-
space, ICT - Nottingham, healthcare and 
environment technologies� Yorkshire. 
Companies, especially those, whose suc-
cess depends on staying atop of new tech-
nologies and processes, increasingly want 
to be where the new ideas are  ltered out. 
The presence of brainpower centres, e.g. 
Aalborg, Denmark (mobile communica-
tions), pays off in new products and new 
ways of making business.  This explains 
the dozens of small biotechnology and 
software operations, starting up each year 
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and growing like kudzu in the fertile busi-
ness climate.[7]

rugman (1991: 53,2005) does not only 
have doubts that knowledge spillover  is 
geographically limited, but he even points 
out that it is something impossible to meas-
ure since �the knowledge  ows are invis-
ible, and they do not leave traces on paper 
to allow being measured and traced�. How-
ever, the available publications (Jaffe, Tra-
jtenberg and Henderson 2003) overcome 
the limitations for the data, when it comes 
to measuring the level of knowledge sp-
illovers and relates it to the geography of 
innovations. Jaffe (2009), Audretsch and 
Feldman (2006) remake the model of the 
knowledge production function in order 
to include clearly expressed speci cation 
about both distance and product dimen-
sions:

where I is innovation factor; IRD are pri-
vate corporate expenses on R&D; UR are 
the costs for study, incurred by the univer-
sities, and GC measures the geographical 
match between the university and corpo-
rate study.  The evaluated observation unit 
is at distance level s, and industry level is 
marked by i.  

The result of the equation (1) essen-
tially moves the model of the knowledge 
production function from observation 
unit �company� to �geographical unit�. 
The consecutive empirical evidence that  

¹  0, ²  0, ³  0 is in favour of the 
idea, that knowledge spills over out to 
third parties from university research 
laboratories,the industrial research and 
development centres. This empirical evi-
dence prompts that location and prox-
imity are of particular signi cance when 
spillover of knowledge is exploited. The 
companies tend to cluster only in a few 
locations. The signi cance of geographi-
cal location is de nitely determined by 
the scientist�s role. When the relation in-
cludes transfer of new knowledge, it is 
more likely that the scientist is found in 
the same region as the company. When 
the scientist provides a service to the 

 ,    
      -
 .[7]

rugman (1991: 53,2005)    
,       
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 �...     -
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      -
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Trajtemberg  Henderson 2003) , 
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Audretsch  Feldman (2006)  
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company, which does not include transfer 
of knowledge, then local proximity loses 
its signi cance.

A conceptual issue for the economies aris-
es when the concentration in one place oc-
curs due to the transfer of knowledge.  If 
a certain industry and innovation cluster is 
formed in a town, a region or a state, why 
should it lose the advantage of the  rst 
comer?  The answer, given by Audretsch 
and Feldman (1996), says that the rela-
tive signi cance of the local proximity and 
the related concentration effect depend 
on the stage of industry life cycle.  

So, let�s try to add to the inputoutput 
structure of the economic analysis by 
focusing on the development of models 
with two or more industrial sectors. This 
enables us to study the agglomeration 
forces in every individual type of indus-
try and inside the production sector as a 
whole. Thus, we can pass from �Where 
the production will concentrate (if this 
happens)?� to �Where and what produc-
tion will be concentrated?�   Our basic 
method of simpli cation is the overlap-
ping of symmetry in both industries� pa-
rameters and the created matrices of the 
intersector connections equilibrium. We 
assume the existence of complete indus-
trial economies; the agricultural sector 
with its low constant return is excluded 
from the system.

The analysis is based on a modi ca-
tion of Heckscher-Ohlin model, so that it 
can cover many industries. We assume 
that all industries are symmetrical and 
that the number of the industries is H. 
We determine the elements along the 
diagonal of the investment and produc-
tion matrix, =0, so that there are inter-
nal industry connections only,  > 0, and 
 +  = 1. This assumption is not nec-

essary for the results, but it simpli es 
a lot the formulations that follow.  With 
these assumptions the price, established 
in the �Home� country in industry i is 
i = 1 for each industry ... H, 

We can express differently the price in-
dices and equations for remuneration, 
as follows:

  (2)
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and

for each i = 1 ... H. The costs for each 
industry are obtained from equations (5) 
and (6)  

and get the form

where consumers spend 1/H from their in-
come for every production of the industry, 
and the sum is the total amount of the re-
munerations in the domestic economy.

We focus on the sustainability equilib-
rium, where each industry is located in 
one country. We allow division of indus-
tries among the countries and check 
whether it is sustainable.  Let�s assume 
that the industries are divided into group 
 and group , located in the Home coun-

try and in the Host country. The number 
of the industries in group  is marked 
by h, and in group  - by  , so that 
h +  = H.  and  are put above , in or-
der to mark the variables for the industries 
from each group, for example I is the hire 
of staff in the Home country in one indus-
try in group I. Every economy fully hires 
the possessed share of one unit of labour 
in its group of industries, so the division 
shows that:  

The  rst line shows that the Home country 
does not have hiring of staff in industries 
in group II, and all its labour force (per 
unit) is equally distributed among the in-
dustries h in group . The second line gives 
the corresponding levels of hiring staff in 
the Host country.

  i = 1 ... H.    
     

(5)  (6)

  

   1/H 
      
 ,     

     
.
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�.      

    h,      
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      -
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 .    -
      

     ,  
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Please note that, if h > , then I < II. 
Therefore, if the Home country owns more 
than half of the world industry, then the 
hiring of staff in any of the Home country 
industries is less than it is in the Host in-
dustries.

How does the equilibrium look like de-
pending on this distribution of the in-
dustries? Firstly, it is easy to deduce the 
relative share of the remunerations in the 
industries that are active in each country, 

. Every industry takes equal share 
of the world revenue and holds the same 
share of  remunerations costs, indicating 
that the costs for labour pay is equal in all 
industries. The staff hire levels depend on 
the distribution of the industries, so that 
the remunerations vary in inverse propor-
tion, which means that

So, if Home has twice as many industries 
as Host, then it has got twice as many 
wages; the high wages correspond to the 
low staff hire levels in the industries, in 
order to get equal value of the production 
in all industries. 

These relations permit certain simpli ca-
tion of the formulations of the production 
costs, which become 

Formulations for the price indices are also 
needed. Since every industry is operated 
in one country only, the equations of the 
price index (3) are

Now, we can test the sustainability of our 
presumable division of the industry. To be 
able to do this we need to compare the re-
munerations in the industries, using wag-
es, which can be paid by a company from 

,   h > ,  I< II. 
,  � �  
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another industry. Thus, for the �Home� 
economy we need to compare the wag-
es paid by group I industries with those, 
which would be paid by the potentially in-
coming company from a group II industry. 
From (4) the ratio of the equations for the 
wages in group I industries and group II 
industries is:

Using the equations (8) � (11) this can be 
brought to:

If this expression is smaller than one, then 
II< I, so that the workers in group I in-

dustries would not like to move to group II 
industries.  

The structure of this condition is similar to 
that of other sustainability conditions and 
when h =   = H/2, it shrinks again to a 
simple sustainability condition1. The form 
of this relation is illustrated by the solid 
curved line on Figure 1, where the trans-
port costs lie on the horizontal axis and 
the world industry share of country 1 on 
the vertical axis, and the values of the var-
iables, at which the equation (13) is unity, 
are indicated. At values of h/H above the 
line none of the companies from group II 
industries would like to penetrate into the 
Home economy  ( II< I), while under the 
solid line, h/H is unsustainable ( II> I).

The curve gets its form from the follow-
ing forces. The  rst term on the right-hand 
side of (13), T- , typically covers the for-
ward connections; the potential moving 
industry has to import all its intermediary 
goods from Host�s suppliers and pay the 
transport costs for this.  The  nal term in 
the square brackets covers the backward 
connections and increases in h; if there are 
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  (8) � (11), 
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    1,   

   -
      1  -
    

,       
,    (13) 
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    � � 

( II< I),     
h/ H    ( II> I).
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  (13), T- ,   -
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   � �   
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  (   ) 

      h; 

1  

 (14)

Equation (14) expresses  2 / 1 as a function of pa-
rameters, and agglomeration of industry 1 in Home is 
sustainnable if industry 2 does not pay higher wages, 
that is, if   2  1.

1  

 (14)

 (14)   2 / 1   
      1  

� �  ,   2   
-  , . .  2  1.
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more industries, the revenue is increased, 
the market expands and this makes it 
more attractive for companies from group 
II industries to settle in the Home Country. 
But the middle term ( /h) re ects the rela-
tive wages in both locations (see equation 
9) and reduces in h; the bigger number 
of industries in Home increases the wages 
by thus making the market entry for other 
industries less attractive. By combining 
these effects the right part decreases in 
h, so that the bigger the h, the smaller 
the probability another industry to settle 
in Home.

To have a sustainable equilibrium we need 
to prove that the entry of group II indus-
tries in Home is not advantageous, nor is 
the entry of group I industry companies 
in Host. Therefore, a second sustainability 
equation is to be extracted for Host; it is 
similar to (13) but gives I/ II, and has 
interchangeability of h and . This is illus-
trated by the dotted line on Fig.1, above 
which the wages in Host are suf ciently 
low, so that the entry of a group I industry 
company is advantageous at I/ II > 1.

When summing up the curves, every divi-
sion of industries between the countries is 
sustainable provided that it is in between 
these curves and to the left from their 
intersection. The value T, at which the 
curves intersect, is exactly the typical sus-
tain point, as it can be seen, when half of 
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the world industries is provisionally given 
to each country, and comparing equation 
(13) with (14), as it is in the Heckscher-
Ohlin model. At transport costs above this 
point, clustering is impossible. At the other 
end, when T = 12, the factor prices need 
to be equalized and this requires the equal 
number of industries in each country.  The 
scale of the clustering is the largest in the 
interim values of the market costs, and the 
equilibrium span scale that can be main-
tained, is the biggest.  

At a certain level of transport costs, the 
stronger the connections inside the indus-
try , the bigger the span of sustainable 
locations of the industries, and hence, the 
differences in comparison with the inter-
national wages is. Figure 1 shows calcu-
lations at =0.4. A larger value for  ex-
pands signi cantly the sustainability span: 
At =0.67 one economy may have three 
times as many industries as the other. To 
summarize the model and in order to ob-
tain positive connections between the in-
dustries (  > 0), it can be demonstrated 
that a sustainable concentration would re-
quire �  > 0 and that the wider the span 
of sustainable locations, the bigger � .

Although the model does not say anything 
on what determines the factual division of 
the industries, there is a clearly expressed 
potential con ict of interests between the 
countries, as far as each of them may 
wish to attract disproportional part of the 
industry groups. By doing this, a country 
will increase its nominal wages and will 
reduce the share of its consumption that 
would incur transport costs. But two forces 
act in another direction. One such force is 
that the number of options produced by 
every industry in the Home country goes 
down, when more and more industries are 
included. The other one is that by shrink-
ing Hosts� economy the volume of trade 
goes down and the sales pro t is lost.  To 
put it in another way, the decline in the de-
mand level with regard to Home�s produc-
tion in Host makes the market conditions 
deteriorate.
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What is the total effect of industry attrac-
tion over the real revenue? We have ex-
tracted an explicit formulation for the real 
revenue as a function of the industry divi-
sion between the countries. However, the 
simulation in two countries points out that 
within the span of sustainable equilibriums 
the real revenue of each country de nitely 
increases within its share of manufactur-
ing industry. In other words, although in 
general a certain country may not be in-
terested in supporting strongly a policy of 
�industry attraction�, our simulations in 
two countries show that within a relatively 
small span it is useful to attract as many 
industries as possible.  

As stated before, unlike the information, 
the undocumented knowledge can be 
transferred unof cially, and, therefore, 
it requires direct and repeated contacts. 
Most probably the role of the undocu-
mented knowledge in triggering innova-
tion is strongest during the early stages 
of the industry life cycle before product 
standards and  nal design have been es-
tablished. Audretsch and Feldman (1996) 
classify 210 industries, being at four dif-
ferent stages of the life cycle. The results 
provide signi cant evidence that the pro-
pensity of the innovative activity to spatial 
concentration depends on the stage of the 
industry life cycle.

On one hand, the new economic knowl-
edge of the quali ed workers increases the 
propensity of innovation towards spatial 
concentration in all stages of the industry 
life cycle. On the other hand, some sourc-
es of new economic knowledge, such as 
university research, increase the propen-
sity of innovative activity towards spatial 
concentration during the early stage of the 
life cycle and during the stage of decline, 
but not in the stage of growth. 

Probably most surprising is the result that 
the bigger geographic concentration of 
manufacture actually leads to higher rath-
er than lower innovation distribution. Ob-
viously, the innovative activity is assisted 
by the knowledge spillovers within certain 
geographic region, especially in the early 
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stages of the industry life cycle.  With the 
development of the industry towards ma-
turity and decline, the innovative activity 
may be expanded by the additional in-
crease of the concentration of production 
created within the same region. Hence, 
there exists at least some evidence, that 
the spatial concentrations like other or-
ganisational units of the economic activity 
are vulnerable with regards to technologi-
cal barriers. Under the given circumstanc-
es this would bring the necessity of new 
space for new ideas. When the barrier of 
the technologies becomes suf ciently sol-
id, evidence on the need of new space for 
new ideas appears.

VII. Main conclusions

Globalisation crucially reduces the geo-
graphical distance transfer costs not only 
of tangible and intangible services but also 
of those related to information. The high 
wages are yet more incompatible with the 
information-oriented economic activity, 
since it can easily be relocated to a new 
place at a lower cost.  However, the crea-
tion of new ideas based on undocumented 
knowledge cannot be easily transferred 
across the distance. Therefore, the compar-
ative advantage of the rich North American 
and West European countries increasingly 
depends on innovative knowledge-driven 
activity.  The spillover of knowledge from a 
company or a university in order to create 
knowledge in another company � a third 
party, is essential for the innovation ac-
tivity. Such knowledge spillover is usually 
limited by the distance. Therefore, one of 
the paradoxes of globalisation is that even 
when the relevant geographical market of 
most of the goods and services becomes 
larger, the increased signi cance of the in-
novative activity in the leading developed 
countries brings into the foreground the 
signi cance of the region as a key source 
of competitive advantage.

Since the competitive advantage in West 
Europe and North America is increasingly 
based on new knowledge, the public policy 
on business responds in two basic ways. 
The  rst way is by changing the focus from 
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the traditional triad of policy instruments - 
rules, competition policy and antitrust leg-
islation, all restricting the freedom of the 
companies to contract, to public ownership 
of business The approach within the bar-
rier policy is reasonable as far as the main 
issue is how to restrict the independent 
multinational corporations from acquir-
ing considerable power over the markets.  
This triggers a wave of actions to remove 
some of the existing rules together with 
yet lighter emphasis on competition poli-
cy in all OECD countries. The new policy 
approach is found, where the focus is on 
knowledge creation and commercialisa-
tion. Examples of such approaches are 
fostering R&D and risk capital in startup 
companies. 

The second basic way of public policy re-
action alludes to changing the place of 
its implementation, more and more often 
found at local or regional level. 

During the past decade we are witnessing 
the appearance of a wide spectrum of rights 
and political initiatives, which remain out-
side the authority of the traditional regula-
tory agencies.  The success of a number 
of high-tech concentrations, connecting 
some developed countries, is an outcome 
from authorizing policies that provide risk 
capital or support the R&D. Such author-
izing policies typically implemented at lo-
cal or regional level, are part of the tacit 
revolution in politics conducted nowadays. 
The growing signi cance of the regional 
innovation clusters as a driving force of 
the economic growth compels the decision 
makers to wonder: �What type and where 
the next Silicone Valley will be?�
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