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Abstract

The significance of knowledge-based firms in transitioning to a knowledge-based economy and
fostering regional development has become increasingly evident to researchers and policymakers.
Over the past decade, Iran has witnessed remarkable growth in knowledge-based firms supported by
various financial and non-financial incentives from the government. However, research has largely
overlooked the spatial patterns of distribution and concentration of these firms at both national and
sub-national levels, as well as the factors driving their concentration in specific regions.
Understanding these spatial patterns and centralizing forces is crucial for policymakers aiming to
design effective strategies for the development of peripheral regions and establishment of a regional
innovation system. This study aimed to analyze the spatial concentration of knowledge-based firms
and the factors influencing this process. To measure spatial concentration, we employed global
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Moran’s T and Getis-Ord Gi* statistics, while Ordinary Least Squares (OLS) regression was used to
identify determinants. The results indicated that the distribution of knowledge-based firms was
predominantly concentrated in metropolitan areas with no significant clusters forming in marginal
regions, which had not reaped the associated benefits. The centralizing forces of economies of scale
and urbanization had played a pivotal role in this spatial concentration. Additionally, our findings
revealed a low degree of specialization among knowledge-based firms. Finally, we presented policy
implications aimed at providing incentives for the geographical redistribution of knowledge-based
firms in less developed and peripheral regions, while also promoting regional specialization.

Keywords: Knowledge-Based Firms, Spatial Concentration; Urbanization Economies, Economies of
Scale, New Economic Geography.

Introduction

Knowledge is a fundamental driver of economic growth and a crucial component in enhancing
competitiveness among countries and regions. In the shift toward a knowledge-based economy,
knowledge-based firms play a vital role and have garnered increasing attention from both academic
literature and policymakers. Industries and companies tend to cluster in specific locations, a
phenomenon supported by extensive global evidence. The study of the geographic concentration of
economic activities has a long history and has gained significant interest in recent years. Geographic
concentration is essential for regional development as it enhances efficiency and fosters innovation
among firms. However, some studies have also highlighted its negative aspects, such as the
exacerbation of regional inequality. The self-reinforcing nature of spatial concentration creates
favorable economic conditions for certain areas while leaving others relatively underdeveloped.
Moreover, in regions where companies, industries, and populations are concentrated, negative
externalities can arise, including congestion costs, pollution, high land rents, and disruptions to
essential services, such as healthcare, education, and urban infrastructure. In Iran, the number of
knowledge-based firms has grown significantly over the past decade with over 8,400 firms now
registered. Given the importance of these firms in regional development, it is crucial to examine their
geographic distribution patterns and concentration. A comprehensive understanding of the spatial
distribution of knowledge-based firms is essential for policymakers seeking to implement effective
innovation and regional policies at local, regional, and national levels. This research aimed to analyze
the spatial distribution and concentration of knowledge-based firms in Iran and investigate the factors
that contributed to this concentration.

Materials & Methods

This research was classified as applied and exploratory-confirmatory in nature, employing various
methods to achieve its objectives. To measure the spatial concentration of knowledge-based firms, we
utilized global Moran's | and local Moran's | statistics, along with Ordinary Least Squares (OLS)
regression, to model the relationships between determining factors and spatial concentration. Data on
knowledge-based firms were obtained from the website of the Vice Presidency for Technology and the
Knowledge-Based Economy, while the data related to the independent variables were sourced from
the annual publications of the Iranian Statistics Center.

Research Findings

The spatial distribution of knowledge-based companies was analyzed across several technology
fields: 1) electricity and electronics, photonics, telecommunications, and automation systems; 2)
information and communication technology and software; 3) advanced machinery and equipment; 4)
advanced medicine, diagnostic, and treatment products; 5) commercialization services; 6)
biotechnology, agriculture, and food industries; 7) cultural industries, creative industries, and human
sciences; 8) medical devices, necessities, and equipment; and 9) advanced materials and products
based on chemical technologies. The findings indicated a significant increase in the number of
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companies. In terms of technology sectors, the largest concentrations were found in electricity and
electronics (1,822 companies), information technology (1,777 companies), and advanced machinery
and equipment (1,721 companies). However, the distribution of knowledge-based firms was uneven,
primarily concentrated in specific regions, particularly in the North-West (East Azerbaijan) and North-
East (Khorasan-Razavi) areas. Notably, over half of the knowledge-based firms (51.5%) were located
in Tehran Province followed by Isfahan (9.3%) and Razavi Khorasan (5.3%). This distribution aligned
with the presence of metropolitan areas (cities with populations exceeding one million). Additionally,
the degree of specialization among companies was assessed using the Herfindahl index, revealing an
overall low level of specialization. In contrast, the southern and southeastern provinces demonstrated
greater diversity in their knowledge-based industries.

The Moran's | index for the total number of knowledge-based firms, as well as for specific fields,
such as electricity and electronics, advanced machinery and equipment, advanced materials and
technology-based products, and medical devices and equipment, yielded positive values. With 999
random permutations, these results were significant at a level of less than 0.005. Thus, we rejected the
assumption of randomness in the distribution of these firms and confirmed the presence of clustering,
indicating spatial dependence in the data distribution. In contrast, Moran's | values for firms in
information and communication technology, commercialization services, and biotechnology and
agriculture were not significant, suggesting a lack of spatial autocorrelation. To identify local clusters,
we employed the Getis-Ord statistic, which revealed a substantial cluster of high concentrations of
knowledge-based firms extending from the northern region (Mazandaran Province) to the central areas
(Isfahan Province). Conversely, clusters of low concentrations were observed in Hormozgan and Ilam
provinces.

We utilized the OLS regression model to analyze the conditions and factors influencing the
concentration of knowledge-based companies in specific regions. The results indicated that the
independent variables accounted for 36% of the variance. Among these variables, the rate of
industrialization and logarithm of the population in provincial capitals exhibited a positive and
significant relationship with the concentration of knowledge-based firms. In contrast, the percentage of
individuals with higher education and GDP share of provinces did not show significant correlations.
Higher rates of industrialization and larger populations in provincial capitals were associated with
greater concentrations of knowledge-based companies. This suggested that firms were more likely to
establish themselves in areas with a robust industrial presence, which provided the necessary
infrastructure, resources, and business ecosystem to support innovation and technological
advancement. Additionally, larger urban populations typically offered more potential customers, a
larger talent pool for skilled labor, and better access to services and amenities, all of which were
attractive factors for knowledge-based companies.

Discussion of Results & Conclusion

Utilizing spatial data allowed us to circumvent the limitations associated with classical statistical
methods for measuring spatial concentration. The findings indicated that knowledge-based firms
exhibited autocorrelation and were concentrated in clusters within specific regions. However, the
overall degree of specialization among these firms remained low. Clustering served as a strategy to
leverage the positive externalities associated with spatial concentration. The concentration of
knowledge-based firms was not attributable to a single factor; rather, a combination of centripetal
forces drove this phenomenon. In this study, we focused on several of these centripetal forces with
urbanization economies and economies of scale identified as the most significant contributors to the
concentration of firms in particular areas. The results had important implications for policies aimed at
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attracting and supporting knowledge-based firms in less developed and marginal regions, as well as
promoting regional specialization. Given that knowledge-based firms in these areas had not
experienced organic growth, it was crucial to provide various incentives to foster their creation and
development. Tailoring the establishment of knowledge-based firms to align with local capacities
might be necessary. Another key finding was the concentration of knowledge-based firms in
metropolitan areas driven by economies of scale and agglomeration, which exacerbated regional
inequalities. The allure of megacities also resulted in the migration of skilled labor and knowledge-
based firms from other regions. To mitigate the negative effects of this concentration, it was essential
to implement supportive policies and incentives. Furthermore, the research highlighted the low degree
of specialization among knowledge-based companies, suggesting that neither the firms, nor the regions
had yet transitioned toward specialization. Therefore, it is recommended that regions prioritize their
development based on the history of knowledge-based firms, as well as their natural, physical, and
socio-economic capacities. This approach would facilitate the creation of specific types of knowledge-
based companies. Subsequently, companies should be guided to concentrate on particular specialized
areas that leverage their unique advantages.
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Figure 1: The basic framework of the new economic geography
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Figure 2: Political divisions of Iran's provinces and the population of cities in the centers of the
provinces
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Figure 3: The methodological process of conducting research
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Figure 5: Number of registered firms 2018-202 Figure 4: Frequency of firms by technology field
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Figure 6: Geographical distribution of knowledge-based firms, rate of knowledge-based firms and
degree of specialization

S5 gt 5 Dl (S S5 5 O
23 o by s (e 0 opl el R S8 5 By a5 Ol Rls S L8 VAYY 428 IS s
S 8 S SOkl a5 Ol RIS Sl 0 oWl 58 AV IS sl Ol Bl slaS
23 Fie S 58 5 G p sl S il b el s e 0L S SN 5 B 65 Ol Al
S (o3 00/ o il o w35 o8 Jlad 5 (S5 Ol & Olil) G Jlad s bl
(s Ol 2 Ol (sLadlind o 0T 5l e 5 Sl s S jate Ol Oliad 53 05> ol slacsS
Lol il Ol e a3 VO s g L Ol oyl s 13 s £ 5 67 LA/0 L s Sl

M@jﬂ\jéﬁé)}bé)?

slebl, glaylBle 5 5 Obliyl 5 Ol (5,5
L;.b\._«ﬂ )J M 45 &:A_ut‘ k:zsj_.«:: \VVV C)LJQL.:)‘ E) C)L.o‘)kb\ LSJ‘)L& ;)}9- Ql?uu:g‘) &LA&:AS}«:A JS J‘Js.&:
(—_.".)_5: B-v J{\_«; RGSUNH IrYS WA @‘)}: (wjﬁ Ql_‘>v.:l.r‘)bi) g_)J_Q JLQ-«;-Y} (ng.\a) Qwa?-) LBJ‘-L dl.q.ﬁ: 9 Q;L;.b

Olwl = (Ol g Olial w53 LacS 5 51 doys AV i s o OLES 1 o35 ol (slacS L Ll s

Spd g odel o8 Al 4l Lo s Y 5 Lol U Olgeay 3L 58 ate Oloy (2l gl S 3 5l As 3 VO &S > 5 A



ey JU.'—.&) (00 &L_ge) ;r)\.g?: AJL&.-: ur.hA)Lg;: Ju ‘&L\bj 6}_JMUﬁ £y

Olul 2 5 Ol g Ol g5 .l Aoy £/70 5 0/Y ‘V\/A%;@L@;TWS;:A ol S e Olgasl 5§52,
bl 5 Sledbl 6,58 8550 oS & 5l Ao ;5 VO 51t | s cdaea o550 ol Jol 15 51 (50,

a0y Ol g 5 YT s le
Slacs 5 gLl w35 C-V IS ol &S 5 WYY a5 ol Ol 5l slacS 5 IS slaas
Jlmi 5 b s sty bl 5o min oS das e Ol | a0 i Sleas 5 VT aile 335 Ol 3l
4_<JJ)|:|)V.€MQ_1J:.&:_3L;EIJZQ[?H[{)ST}L;F)QLJFQJQMQL@,LA‘Q\)@L;Lﬁ@)b\.@\ov\.&@)'jé]&
L eism opl Ok Hls S 3 IS 51 dos VE ¢ game)s 5 Ao o3 £/0 5 /7 TV AY/0 Y/ (5 Sa

LS o0

bt Lol 5 e DY pams g 4 iy 5 e
Il 5 3, Jlomd o tls Gblia s i oS ol 08,3 1T o3 ol Ol 2ils slacS 5 IS slaws
LSH) QLA‘F}‘_;;J_;: dbg‘bjbi‘)fj| gdl.@.i«é‘ cd‘J.@ﬁ 6[.&0[1,.4‘ C~w| ol J‘J‘D_VJQ;')DJCJ): g_)‘fc«

Jg)‘b bﬁww% Jvﬂ)b i,//\jO/v c\i/V c‘"\/\ L;,.:SJSA.:

jCJLF)KH ‘5)‘9L:.5 B ‘&:ij“ﬁl_pd)g A ‘6JJL:'§ QJP@QQQJJB Ls\.AsLSff-‘n ‘;.:_L,_.S‘Jx? G)j k% JS.I:

(OEL, ate) (59L8 p (n Y grammo g 438 iy 3190 (D catd iy Sl 5 ST ile (C ol
Figure 7: Geographical distribution of knowledge-based firms by technology field, A) electricity and

electronics, B) information and communication technology, C) advanced machinery and equipment, and D)
advanced materials and technology-based products
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Figure 8: Geographical distribution of knowledge-based firms by technology field, E) medicine and

advanced products, F) commercialization services, G) biotechnology, agriculture and H) medical devices,
necessities and equipment
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Table 2: Report of national Moran values for knowledge-based companies
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Figure 9: Local clusters of knowledge-based companies
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