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Аннотация
This paper studies and quantifies the influence of industry localization and regional economic di-
versification on firm performance in different industries. The main idea is that industry localization 
and regional economic diversification improve enterprise performance and the influence might be 
found for most industries. In this paper, the Ellison-Glaeser index is applied to measure localization 
effects and the Herfindahl-Hirschman index is used to measure diversification. The dataset consists 
of 650,000 observations and approximates the full set of Russian real sector commercial companies 
in 2017. All companies were aggregated into eight groups by respective industry. Firm performance 
is measured via sales margin and net profit margin. Since the performance is highly dispersed, 
the regression analysis includes both OLS and quantile regression (QR) models for each group. It 
was found that the Mining industry had been affected neither by localization nor by diversification. 
Localization effects are significant and positive for Agriculture, Fishing, and Forestry; Wholesale, 
Retail and Food Services; Manufacturing; Transport; and IT, Broadcasting, and Telecommunication. 
The increase in profitability for them ranges from 1% to 4% per 0.1 change in the Ellison-Glaeser 
index. Localization is harmful for Construction, and Services and Minor Industry companies (7-fold 
drop in sales margin for Construction). Diversification is significant and decreases the sales margin 
of all the companies, and the effect ranges from 1.01% to 1.22% per 0.1 change in the Herfindahl-
Hirschman index. These findings hold despite the choice of analysis tool (QR versus OLS); however, 
the study of different quantiles sheds light on the effects specific for some industries.
Keywords: regional diversification, industry localization, sales margin, net profit margin, Russian 
regions, enterprise performance, real sector industries, missing values estimation.
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Introduction

This paper studies the effects of regional economic diversification 
and industry localization on Russian firms’ performance. Industry 
localization (or “localization”) is measured with the Ellison-Glaeser 

index (EG) [Ellison, Glaeser, 1997], and regional economic diversifica-
tion (or “diversification”) is measured with the Herfindahl-Hirschman 
index (HHI). The dataset used for the research includes information 
about the financial statements of 650,000 Russian real sector private 
companies in the year 2017. These data closely approximate the general 
population for the year. One of the main methodological issues is sepa-
rate analysis for the different industries as the nature of economic ac-
tivity is heterogeneous and this reflects in implied firms’ performance. 
Moreover, the study distinguishes well and poorly performing firms 
and measures the impact of localization and diversification for them by 
applying quantile regression (QR) approaches.

The paper extends the related research [Davidson, Mariev, 2015; 
Zyu zin et al., 2020], but pursues a different goal—to study industry lo-
calization and regional economic diversification effects on productivity 
of firms that belong to different industries. The firms are divided into 
eight groups by their OKVED1 code and analyzed separately. The au-
thor is not aware of any paper where such an analysis had been held for 
enterprises discriminated by the industry factor. Although in their re-
cent paper [Zyuzin et al., 2020] the researchers applied discrimination 
by business scale, all the industries were considered in a single sample. 
The firm scale is still controlled here via dummy implementation.

The present paper brings additional contribution to the existing 
literature as it captures the changes in localization and diversification 
effects for high and low margin firms via estimation of quantile regres-
sions. Separate consideration of polar performance firms is justified as it 
allows one to distinguish the low base effect and sheds light on whether 
there is any relation between the power of studied effects and firms’ im-
plied performance rate. If ex-ante expectations about the diminishing 
value, added by industry localization and regional economy diversifica-
tion into the firms’ performance along with the rise of implied firms’ 
margin, are not justified, then the firms are indeed homogeneously in-
fluenced by the studied effects.

In the study, localization and diversification are assumed to be exter-
nalities that arise from agglomerative economic mechanisms. Localiza-
tion is defined closely to the classical agglomeration economies (and is 
called “cluster” as well): “a cluster of firms that belong to the same in-
dustry and are located in the same region in relatively greater numbers 

1 Russian national classifier of economic activities.
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than in other regions.” Diversification as a term is also defined here 
closely to its classical analog “diversity economies”: “a region is called di-
versified if all the industries are presented in the region in equal shares, 
and specialized if there are industries that employ significantly greater 
shares of labor than others.”

The classical division between urbanization economies and localiza-
tion economies [Cohen, Morrison Paul, 2009; Jacobs, 1961] cannot be 
directly applied in this paper—however, it is close to the introduced 
diversification and localization terms. The difference is that this study is 
based on regional-level data rather than city-level data which are typi-
cally used for urbanization economies studies. This approach is justi-
fied, primarily, since Russia is a federal state and each region has wide 
credentials in the social and economic spheres (either direct or indi-
rect), including regulation of local taxation rates, wage coefficients for 
officials or pension sizes. Moreover, its regions are also highly dispersed 
in terms of their natural characteristics (such as climate, resource field 
or border position), which might be significant for some industries. In 
addition, it was found that regions influence each other through spa-
tial externalities the same way as minor administrative units [Kolomak, 
2010]. Finally, some controlling variables used in this study are only 
available at the regional level of aggregation.

The main hypothesis tested in this research is composite and con-
sists of two parts that are formulated as follows: 

a. “Localization and diversification effects simultaneously exist for Rus-
sian enterprises, and their scale and direction of influence on firms’ 
performance are different depending on the industry as well as region-
al and internal companies’ characteristics”;

b. “Depending on the industry, the influence of localization and diversi-
fication effects differs for well and poorly performing companies, and 
some non-linear relations could be verified.”

There is a lot of evidence that agglomeration effects influence com-
panies in a number of ways, and those findings are described in the 
empirical review section. In the next section follows an overview of 
the theoretical background, developed in the past century, where it has 
been suggested that localization should boost companies’ performance 
[Marshall, 1920; Rosenthal, Strange, 2004] while diversification effects 
might be ambiguous [Jacobs, 1961; Quigley, 1998].

1. Review of Agglomeration Theory Development

The earliest hypotheses about the existence of agglomeration effects 
(or agglomeration externalities) were formulated at the beginning of the 
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20th century and are usually associated with Alfred Marshall’s Principles 
of Economics [Marshall, 1920]. Marshall’s theoretical framework for lo-
calization economies is simple and is based on the existence of positive 
externality effects that come from three channels: labor pooling, know - 
ledge spillovers and consumer-supplier chain enhancement. The theory 
was developed and enriched by a number of works, but the main ideas 
remained unchanged [Duranton, Puga, 2004; Rosenthal, Strange, 2004].

(a) Labor pooling results in the opportunity for the firms to hire em-
ployees as lower costs. The existence of this channel has been shown in 
a number of works [Baumgardner, 1988; Cohen, Morrison Paul, 2009; 
Nakamura, 1985].

(b) Knowledge spillover effects boost technical progress due to en-
hanced and intense information and knowledge exchange, and cooper-
ation in knowledge production [Audretsch, 1998; Audretsch, Feldman, 
1996; Morrison Paul, Siegel, 1998; Wheaton, Lewis, 2002].

(c) Better access to both suppliers and consumers results in a de-
crease of logistics costs and economic disintegration, and thus the firms 
also gain benefits from this externality [Cohen, Morrison Paul, 2009; 
Holmes, 1999].

Diversification effects stem from less obvious and indirect externali-
ties: benefits from social protection and general faster regional eco-
nomic growth [Jacobs, 1961].

Along with the progress in computer science and econometric meth-
ods, an increasing scope of empirical papers appeared where evidence 
for agglomeration economies was found. Modern papers on the topic 
usually provide empirical testing of existing theories rather than search 
for new channels that connect agglomeration and firms’ behavior. The 
next section reviews empirical papers closest in terms of methodology 
and research strategy to the present one.

2. Review of Empirical Papers

One of the early works that studied the connection between vertical 
disintegration (measured close to the sales margin used in this paper) 
and localization was introduced in 1999 [Holmes, 1999]. To measure 
the degree of localization, the author used a purchased input intensity 
coefficient. The research was based on cross-section US manufacturing 
company data that included 368,000 observations for the year 1987. 
With a weight OLS model applied, a positive relation was found be-
tween localization and disintegration.

A similar research was held for Chinese manufacturing companies 
[Lu et al., 2012]. The authors studied 241,000 firms belonging to the 
manufacturing industry (214,000 in the main group and 27,000 in the 
control group) and constructed a panel for the period from 1998 to 
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2005. The question of interest was how agglomeration influences firms’ 
market markup. A major point in the study is the measurement of the 
markup, which the authors define for each firm, following the well-
known methodology [Loecker, Warzynski, 2012], as the ratio between 
price and the firm’s marginal costs. The degree of agglomeration was 
measured using EG [Ellison, Glaeser, 1997]. The researchers show that 
agglomeration decreases the markup.

Another important paper in the literature is the one dedicated to 
Russian trade, catering and manufacturing companies [Davidson, 
Mariev, 2015]. The authors tested the hypothesis that the firms’ revenue 
depends on industry localization and city-level economic diversity. Lo-
calization was measured as the logarithm of difference between the to-
tal revenue that firms of an industry gain in a certain region for a given 
year and a single ith firm’s revenue from the same industry and for the 
same year. Thus, in this case, pure agglomeration economy was consid-
ered. More than 7,000 companies were observed to collect a panel for 
the period from 2002 to 2008. The OLS estimation shows that city-level 
diversity increases revenue and that the effects from localization are 
non-linear and have a U-shaped form.

Recent studies also find strong evidence in support of the existence of 
agglomeration effects for Russian companies. Using the data on more than 
500,000 companies, it was shown that the larger is the agglomeration size 
the better is the firms’ average labor productivity [Lavrinenko et al., 2019].

For Russia, there are also well-known studies dedicated to agglom-
eration dynamics in general. After the collapse of the USSR and the es-
tablishment of market economy in Russia, the agglomeration pro cesses 
intensified and industrial activity concentrated around big cities [Kolo-
mak, 2015b; Mikhailova, 2016].

There are only a few papers that link regional economic diversifi-
cation to any kind of firm-related performance measures [Davidson, 
Mariev, 2015; Lavrinenko et al., 2019; Lu et al., 2012]. The key theoreti-
cal ideas that support diversification economies were formulated in Jane 
Jacobs’ books [Jacobs, 1961]. One of them showed that the yield growth 
of diversified regions is faster than their population growth, thus boost-
ing the whole country’s economy [Quigley, 1998]. This effect was also 
demonstrated applicable for the Russian economy [Kolomak, 2015a].

There are papers that study indirect agglomeration effects such as 
knowledge spillovers that include innovation boost effects as a proxy for 
knowledge production. Innovation activity is usually measured as the 
number of registered patents or new products introduced to the mar-
ket per defined period. This question was studied in the works [Baptista, 
Swann, 1998; Hervas-Oliver et al., 2018]. Using a panel data set of 248 Bri-
tish manufacturing companies from 1975 to 1985 and applying the Poisson 
regression model, Rui Baptista and Gavin Swann found that localization 
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enhances innovative activity. Jose-Luis Hervas-Oliver and colleagues got 
the same result for Spanish enterprises (6,700 companies cross-section for 
2001, where private companies of all industries were included).

Some researchers go beyond classical channels of agglomeration to 
firm effects and check whether agglomeration may cause different types 
of externalities. For example, for Swedish exporting companies it was 
found that both localization and urbanization increases gross exports2 
[Malmberg et al., 2000]. 

This paper is in line with the empirical works discussed above, but 
differs from and supplements them in a number of ways. The major 
contribution is the comparison of localization and diversification ef-
fects for different industries provided here. Next, the methodology is 
compiled to discriminate firms by their implied performance and veri-
fy the change in the localization and diversification effects for high and 
low margin companies.

The modeling technique also differs slightly from the papers above. 
The enterprise performance here is measured straightforwardly through 
sales margin and net profit margin, in contrast to Natalia Davidson and 
Oleg Mariev who had taken the revenue logarithm as a dependent vari-
able [Davidson, Mariev, 2015]. The present analysis was conducted not 
for cities but for larger spatial objects, namely regions, which allows all 
Russian regions to be covered in the paper. The inputs for the model 
(EG and HHI) were estimated endogenously. This is robust since the 
dataset is de facto the whole population of Russian firms from all the 
industries. The missing values contained in Employees (the key variable 
for calculating EG and HHI) were not cut but estimated instead.

3. The Data

In this section, the data sample is briefly described. Each observa-
tion is one real sector enterprise, but the firm is characterized not only 
through its own financial indicators but also externally from the per-
spective of the regional environment where the firm operates.

The sample contains 650,000 firms3. Initially the raw data set in-
cluded around 2.5 million observations, but it shrank due to the exclu-
sion of financial industry firms, observations with a priori incorrect 
or inapplicable data (unrealistically high values for revenue, assets etc., 
incorrect signs before financial indicators were the exclusion triggers, 
or observations with too many missing or zero values in their financial 
statements), non-commercial companies, and government-, state- or 

2 Their analysis was conducted on a sample of 10,000 Swedish export companies in the year 1994 
(cross-section data). The result was captured with a simple OLS regression analysis.

3 Sources of the firm-level data: Federal State Statistics Service, Federal Tax Service, and Center for 
Macroeconomic Analysis and Short-Term Forecasting (CMASF) database; source of the regional data: Fe-
deral State Statistics Service.
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municipally owned enterprises4. Nevertheless, the dataset is not only 
representative, but appears to be a general population of privately 
owned companies for the year 2017.

Among the available firm-level data there is a full list of P&L and 
balance sheet indicators, including such important firm characteristics 
as assets, capital, number of employees, revenue, cost of sales and debt. 
Regional data5 describes the external working environment of each en-
terprise and contains information about unemployment, gross invest-
ments, regional R&D expenses, average monthly wages PPP, crime rate, 
weight of unprofitable companies and firm birth rate.

The “employees” variable is the crucial one for the present research 
and deserves a separate discussion. It is provided by the Russian Fed-
eral Tax Service and is, methodologically, obtained by averaging the 
annual employment of each firm. This variable is the only one in the 
dataset that contains missing values (14% of all observations). As it is 
used to calculate localization and diversification, the missing values 
were estimated to avoid distortions in the indices’ order and value. The 
values could not be removed from the consideration as the nature of 
missing values is unknown. This means that their distribution could be 
non-uniform among regions or industries, which might bring serious 
bias in EG or HHI (or both).

The estimation of “employees” was performed via the OLS and the 
multiple imputation (MICE) predictive mean matching methods sepa-
rately to ensure robustness. In both cases the predictions were based 
on the available data about assets, capital, revenue, and scale dummy. 
Then the estimation results were compared to each other as well as pos-
sible distortions in the indices’ values that arise from switching from 
one method to another. The MAPE6 criterion measured an error among 
estimated sets generated by the OLS and the MICE pmm models. An 
error did not exceed 15% whatever initial parameters were set in the 
multiple imputation function. After that EG and HHI were calculated 
by using each of the imputed datasets and the results were compared. 
The high value of the Spearman correlation coefficient (0.96) guarantees 
pre servation in the order of the values while switching between OLS 
and MICE pmm generated samples. The absolute values of the indices 
also turned out to be close (Pearson correlation among the correspond-

4 Non-commercial or state-owned companies were excluded from the analysis as their goal might dif-
fer from classical profit maximizing agents. For example, such companies often invest in socially important 
or infrastructure projects, such as building hospitals or schools. 

5 Note that only 82 Russian regions are considered in this paper. The reason for this is that Nenets 
Autonomous Okrug was included into Arkhangelsk region, whereas Khanty-Mansi Autonomous Okrug 
and Yamalo-Nenets Autonomous Okrug were both included into Tyumen region.

6  MAPE = 1–n ΣN
t = 1|  | — mean absolute percentage error, where At is the actual value (one got by 

the OLS method in our case) and Ft is an alternative forecasted value (one got by the MICE pmm). MAPE 
was calculated for two artificially estimated samples and does not exceed 15%, which means that both 
methods provide estimations close to each other.
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ing indices was not exceeding 0.93). Since the estimations appeared to 
be close to each other, only one sample generated by the OLS method 
was chosen for the consecutive work.

4. Methodology

This section is dedicated to the model specification and consists of a 
number of issues: the aggregation of firms by industry groups, the de-
scription of each group (descriptive statistics), the calculation of locali-
zation and diversification, and the regression analysis techniques (OLS 
and QR).

Aggregation of Firms into Groups

The sample contains firms that belong to 70 different real sector in-
dustries. To simplify the analysis an aggregation into eight industrial 
groups was done. The firms were discriminated by their OKVED in-
dustry code keeping close to NACE high-level SNA aggregation princi-
ples. The details are provided in Table 1 below.

T a b l e  1
Aggregated Industrial Groups

Group 
Number and 

Encoding

Group Name OKVED Codes

№1 (A) Agriculture, Fishing, and Forestry 01+02+03
№2 (B) Mining 05+06+07+08+09
№3 (C) Manufacturing 10+11+12+13+14+15+16+17+18+19+20+ 

+21+22+23+24+25+26+27+28+29+30+31+ 
+32+33+35+36+37+38+39

№4 (D) Wholesale, Retail and Food 
Services

45+46+47+55+56

№5 (E) Construction 41+42+43+68
№6 (F) Transport 49+50+51+52
№7 (G) IT, Broadcasting, 

and Telecommunication
53+58+59+60+61+62+63

№8 (H) Services and Other Minor 
Industries

69+71+73+77+78+79+81+82+95+96

Note. Mining relates to any natural resource extraction activity, not only coal mining.

Descriptive Statistics

There are three key variables used in the paper: employees that was 
used directly in the model and as an input factor to calculate EG and 
HHI, and performance measures: sales margin and profit margin. Dis-
cussion on measuring performance is provided in the Modeling Tech-
niques subsection. The present section contains a brief overview of the 
descriptive statistics of those key variables (Table 2).
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The standard deviation is comparable to the mean and median val-
ues for performance measures and is drastically higher for employees. 
The reason for such deviation in the number of employees is straight-
forward: in each group, companies of different scales were included. 
Such fluctuations do not influence the precision of indices (industry 
localization and regional economic diversification) and can be consid-
ered in the regression analysis via the introduction of dummy variables. 
Descriptive statistics also show that the industries differ significantly, 
which supports the idea of industry division and separate analysis.

All the key variables do not seem to be normally distributed accord-
ing to the data in Table 2. However, their logarithms do, which were 
indeed the model inputs.

The dependent variables are highly dispersed, and this might be a 
problem as the effects driven by localization and diversification might 
be different for high and low margin firms. This phenomenon is studied 
here by applying QR analysis (which allows one to consider each quan-
tile of the dependent variable separately).

Industry Localization  
and Regional Economic Diversification Measures

To measure industry localization, EG [Dumais et al., 1997] was ap-
plied. This index may be considered as a robust measure of industry lo-
calization and works well for different industries [Cassey, Smith, 2014]. 
Regional diversity was measured with the HHI, which is a simple and 
widespread measure of diversification. Calculation issues are presented 
in Table 3.

T a b l e  3

Indices of Industry Localization and Regional Economic Diversification

Index Calculation Issues Description
EG for 
Measuring 
Industry 
Localization

 Σi(sij – xi)2 – (1 – Σixi
2)Σjzj

2

γj = ———————————————
 (1 – Σixi

2) (1 – Σjzj
2)

EG is unbounded either above or below. 
Lower values correspond to the situation 
of random spatial distribution of companies; 
higher values stand for localized industries 
in certain region(s)

j = 1…70 – industries
i = 1…82 – Russian regions
sij – share of industry j in region 
i in terms of employment
xi – share of region i in the 
whole country’s employment
zj – share of industry j in the 
whole country’s employment

HHI for 
Measuring 
Regional 
Economic 
Diversi-
fication

HHIsi
 = Σ

j
(sij)2

HHIsi
  [1–j ; 1]

Lower values – regional economy is diversified
Higher values – regional economy 
is specialized

j = 1…70 – industries
J = 70 – total number of 
industries (disaggregated)
i = 1…82 – Russian regions
sij – share of industry j in region 
i in terms of employment

Other diversification measures such as Theil and Gini indices or 
Vorobyev modification of the HHI [Vorobyev et al., 2010] are not be-
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ing used in the present paper. They range the regions by the degree 
of economy diversity almost the same way (rank correlation between 
sorted lists of regions is higher than 0.9), and therefore their simulta-
neous inclusion in the regression is fruitless. Moreover, the HHI is the 
most widespread and simple measure of regional diversification, and 
it turns out to be robust when working with general population prox-
ies. Localization can also be measured in absolute terms through the 
geocoding procedure [Aleksandrova et al., 2020], although such an op-
eration requires considerable computational power and the results still 
need to be classified in order to be included in the regression equation. 
Thus, preference was given to the relative localization indicator—the 
EG index.

There is no direct linkage between EG and HHI. The fact that indus-
try j is localized in some region i does not necessarily make this region 
specialized. The economy of region i may be diversified, for example, if 
industry j is small or the region’s economy is developed enough. There-
fore, it is important to look at both indices and study the effects of in-
dustry localization and regional economic diversity separately.

Both indices indirectly measure agglomeration effects and they are 
fading for the firms located far enough from cities [Rosenthal, Strange, 
2004]. However, in this paper the effects are studied at the regional lev-
el. This might be approved as [Ciccone, Hall, 1996; Davidson, Mariev, 
2015; Henderson, 2003] showed that the agglomeration effects could 
still be identified and measured, and influence the enterprises at the 
regional and small country levels.

The estimation of the indices is endogenous and based on the avail-
able data about the employees, OKVED codes and regional codes.

Modeling Techniques

The research question is whether and how the degree of industry 
localization in the region and regional economic diversity influence 
firms’ performance indicators. High dispersion of the dependent vari-
ables and consequent interest, whether localization and diversification 
effects are the same for different implied performance firms, makes jus-
tified the estimation of the two different models: OLS and QR for each 
industry group separately. This section provides information about the 
specification of both models.

In the present paper the firms’ performance was measured with sales 
margin (equally “SM”) and net profit margin (or “NPM”) indicators. 
This choice contrasts with the approach applied in the closest (in terms 
of methodology) paper [Davidson, Mariev, 2015], where revenue was 
the dependent variable. Revenue absorbs greater among-firms variance; 
however, it is an absolute measure and fails to distinguish between an 
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inefficient giant enterprise and a small competitive company. Markup 
was not chosen either as it requires much approximation due to the lack 
of available data (input prices or elasticities) [Lu et al., 2012]. Efficiency 
indicators are likely to be good proxies to the firm’s performance, and 
some detailed discussion about them follows below. Another approach 
that has worked well on Russian data is to use the revenue per unit of 
labor ratio [Lavrinenko et al., 2019]. However, the sample consists of a 
wide range of companies with a heterogeneous structure of costs, and 
precise clarification of labor contribution to the cost function is not 
possible.

  
(1)

  
(2)

NPM might look more interesting as it directly reflects final stake-
holders’ returns, while SM only measures the interim results. However, 
NPM has several pitfalls and distortions. It might seriously vary from 
year to year depending highly on the firm’s accounting policy. Net profit 
sometimes includes deferred profit, tax deductions (VAT deductions, 
for instance) and a lot of other information that can change the intrin-
sic performance during the current year away from the P&L accounting 
sheet.

From this perspective, SM looks more representative as it only in-
cludes information about revenues and costs from the main declared 
activity in the current financial year and is not affected by other finan-
cial report lines. Nevertheless, it is effective to look at both performance 
indicators to compare and control the results.

Call the dependent variable Y regardless of the type (SM or NPM). 
The assumption of a normally distributed error term is excessive in this 
case as the high number of observations guarantees that coefficients 
would converge into normally distributed estimates β̂   N. The OLS 
model in its general form can be written as:

 Y = β0 + X1 β1 + X2 β2 + X3 β3 + ε,  (3)
where

βk – regression coefficients (k = 1…3, β0 – intercept);
X1 – firm specific regressors;
X2 – region specific regressors;
X3 – matrix of explanatory variables related to industry localization 
and regional economic diversification;
ε – vector of random errors.
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QR in its general form has the same structure:

 Qτ (Y) = β0(τ) + X1 β1(τ) + X2 β2(τ) + X3 β3(τ) + ε, (4)
where 

τ – corresponding quantile;
βk(τ) – regression coefficients for quantile τ (k = 1…3, β0 – intercept);
X1 – firm specific regressors;
X2 – region specific regressors;
X3 – matrix of explanatory variables related to industry localization 
and regional economic diversification;
ε – vector of random errors.

The major difference is in the estimation procedure. Coefficients in 
the QR model are estimated with numerical methods. In the present 
paper, the Frisch-Newton interior point method of estimation was ap-
plied as the sample is too large for other built-in algorithms. In Table 4 
all the regressors included in both models are described.

T a b l e  4

Variables That Were Included in the OLS and QR Models

Variable Variable  
Description

Reasons  
for Inclusion

Expected 
Effects

Dependent Variable
NPM Net profit margin Related to the main 

hypothesis
NA

SM Sales margin Related to the main 
hypothesis

NA

Enterprise Specific Variables (X1 Regressors)
logNetAss Log of the firm’s net assets. 

Net assets equals capital +  
+ future receivables –  
– financial assets

Industrial scale measure 
(the higher it is the greater 
is the value of assets owned 
by the firm)

+

logEmployees Log of enterprise annual 
weighted average employment

Industrial scale measure 
(proxy to labor input costs)

–

logDEBTTOGRPof Net debt/gross profit 
multiplier. Net debt is the 
sum of long-term and short-
term debts subtracting cash 
and its equivalents.
Gross profit is calculated 
as the difference between 
revenue and cost of sales

Measure of debt burden 
(the higher it is, the greater 
is the interest paid and 
the lower would NPM be)

–

Firm scale 
Dummies

Dummy indicating enterprise 
scale (big, medium, small and 
micro companies)

Measure of cash flow Two-side 
effects

Region Specific Variables (X2 Regressors)
logAverMonthWage Log of the average accrued 

wage in a region
Measure of labor 
productivity; production 
factor (labor) price

Two-side 
effects
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Variable Variable  
Description

Reasons  
for Inclusion

Expected 
Effects

logRND Log of R&D investments Proxy to internal regional 
investments; measure of 
labor quality and labor factor 
productivity

+

Unempl Regional unemployment rate Proxy measure of regional 
economic activity

Inverse 
U-shape 

effect
Unemplsq Squared regional 

unemployment rate
Proxy measure of regional 
economic activity

Inverse 
U-shape 

effect
UnprofitWeight Share of companies with 

losses in a region
Proxy measure of regional 
economic activity; proxy 
to competition intensity

Two-side 
effects

DiffInvest Percentage increase of 
investments in a region 
compared to the previous 
year (2016)

Proxy to incoming regional 
investments

+

FirmBirthRate Ratio of the difference 
between created and closed 
companies in 2017 to the total 
number of firms in a region 
at the beginning of 2017

Proxy measure of regional 
economic activity

+

CriminalRate Number of registered crimes 
per 100,000 in a region

Proxy measure of 
institutional climate quality 
and “doing business” 
environment

–

Industry Localization and Regional Economy Diversification (X3 Regressors)
Ellison-Glaeser Ellison-Glaeser industry 

localization index
Related to the main 
hypothesis

+/– 
depending 

on 
industry

HHIs Regional diversification 
measured by the simple 
Herfindahl-Hirschman index

Related to the main 
hypothesis

+/– 
depending 

on 
industry

logcore Log of the ratio of the 
firm’s industry employment 
to total regional employment 
(industry share in a region)

Related to the main 
hypothesis

+/– 
depending 

on 
industry

Possible omitted variable bias was controlled at least at the stage of 
defining variables’ powers up to the 3rd in the model. To guarantee the 
inclusion of the necessary powers, the Ramsay test was applied.

Finally, this paper does not provide justification for whether locali-
zation and diversification have a causal relation to firm performance, or 
the obtained effects are just random correlations. However, since there 
is a strong theoretical basis that has been developing during the past 
century and includes detailed description of the channels of how the 
studied variables can affect each other, there are reasons to treat the 
results as causal.

C o n t i n u a t i o n  o f  T a b l e  4
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5. Results

The complex nature of the research question and stated hypothe-
ses requires the consideration of two performance indicators (SM and 
NPM), eight industrial groups, and two methodologies (OLS and QR). 
Thus, the output is an ample set that consists of 16 OLS models (2*8) 
and 144 QR models (2*8*9, where 9 is the number of considered quan-
tiles). For convenience reasons the discussion of the estimation results 
was split into two separate subsections.

OLS
The estimation results for the model that measures performance via 

sales margin are provided in Table 5, whereas Table 6 represents the 
output of the model with net profit margin dependent variables.

No influence of either the degree of industry localization or the de-
gree of regional economy diversification was found for mining industry 
enterprises. This is not a surprising finding as Russian mining com-
panies’ distribution chains usually go far beyond the borders of their 
home region—exporting natural resources to the other Russian regions 
or even abroad. For this reason, Mining companies initially seemed un-
likely to depend on the internal markets, and therefore on the degree of 
regional economy diversification. Localization also does not affect the 
performance, since Mining industry companies are localized around 
natural resource fields in limited numbers (as a mining license is re-
quired), so their location decisions are naturally rather than economi-
cally driven.

Regional diversification generates negative effects for companies of 
all industrial groups except Agriculture, Fishing, and Forestry, where 
some positive trends for the net profit margin were found. This might 
be explained by the following logic: Sales, Manufacturing and Transport 
are the largest in terms of employment in the Russian economy’s in-
dustries, and thus an increase in the degree of diversification might of-
ten mean a higher weight of other companies in regional employment, 
which may lead to increasing competition between them. That chan-
nel might finally result in a market markup reduction the same way as 
was found for Chinese companies [Lu et al., 2012]. However, the results 
seem to contradict those obtained by Davidson and Mariev. There are 
two possible explanations. Technically the contradiction could be con-
nected to the differences in the approaches to measurement of compa-
nies’ efficiency. Moreover, a 9-year gap is large enough to the economy 
to contain some structural shifts. To verify this, an additional research 
conducted on a larger 2002–2017 panel is necessary.

The most powerful influence of the degree of regional economy di-
versification on the sales margin was found in Agriculture, Fishing, and 
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Forestry firms. The same indicator influences the net profit margin in-
versely for the firms within these industrial groups. This could be re-
lated to various non-market operations or internal operations that were 
not included in the analysis.

Localization effects are heterogeneous for companies from differ-
ent industrial groups. Localization enhances the performance of Agri-
culture, Fishing, and Forestry; Manufacturing; Trade and Food Services; 
Transport; and IT, Broadcasting, and Telecommunication companies, 
and reduces the margin of Construction and Services industry compa-
nies. The most significant is the influence of localization on the Build-
ing and Construction companies: a 0.1 EG change reflects a more than 
7-fold percentage decrease in the sales margin. In the same direction 
the degree of localization changes the net profit margin of Construction 
industry companies: a 0.1 index change leads to a 1.3-factor perform-
ance drop. The positive effects verified here are in line with the existing 
results [Davidson, Mariev, 2015; Holmes, 1999; Martin et al., 2011].

The divergence from the earlier findings is likely to be connected 
to separate consideration of different industries here. One suggested 
explanation for such an influence of localization in the Construction in-
dustry may lie in the problem of ground shortage in certain local zones. 
Construction industry firms depend highly on the quality of placement. 
Localization may mean an excess of construction industry companies 
in the region and thus increasing competition for the ground and, at the 
same time, a fall in the number of consumers per firm. Growing costs 
and decreasing demand result in diminishing profits and performance 
indicators.

On the contrary, Transportation and Agriculture, Fishing, and Forest-
ry groups of industries have the largest gains from industry localization 
both for sales margin and net profit margin. 

One possible explanation, applicable for the Agriculture, Fishing, 
and Forestry industrial group, might be related to the quality of the ar-
eas shown. In this case the companies are naturally localized in places 
where the best, rich and stable yield is possible. Despite the high ground 
rent costs, localization is justified due to the increase in production and 
in the quality of the yield. It seems that the positive effects from the in-
crease in productivity outperform the negative ones brought about by 
the increase in rental costs.

For the Transportation industry, an increase in the degree of localiza-
tion might be associated with the presence of big cities within a region 
where the importance of the industry increases. Ticket prices are also 
comparably higher, which opens an opportunity for extracting higher 
market markups.

The bottom line is as follows: simultaneous existence of localization 
and diversification effects was found for all the industries except Min-
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ing. Agriculture, Fishing, and Forestry is the only industry where both 
effects turned out to be positive, whereas Construction and Other Serv-
ices are the industries that suffer both from an increase in EG and from 
a decrease in HHI. The rest of the companies gain from localization, 
and diversification decreases their margins. Thus, the first hypothesis 
(a.) cannot be rejected as agglomeration effects were established and 
these effects vary depending on the industry.

Finally, a few comments concerning the control variables. Higher 
net assets mean better leverage possibilities for the firm as the amount 
of company-owned assets increases. Being debt-free, these assets gen-
erate a higher margin. The opposite case is an increase in debt burden, 
which leads to higher interest paid and lower net profit margins. A large 
number of employees often leads to inefficiencies in business processes, 
which reflects in negative effects on either SM or NPM for any compa-
ny. Larger company scale means better market positions and opportu-
nities due to the increasing monopolistic power associated with greater 
markup. Better wages are associated with greater productivity of labor 
that leads to the generation of a higher margin.

Quantile Regression
The companies differ significantly, not only in terms of scale or in-

dustry, but also in terms of their business profile within their own cat-
egories. Performance ranges significantly from –86% to 100%, and it is 
natural to check whether the localization and diversification effects stay 
the same for companies from different quantiles. The modeling logic 
stays the same: for each industry group, its own regression is estimated. 
The observed percentiles range from 10% to 90% with a 10% step.

Estimation results for the main variables (degree of localization and 
regional economy diversification) are presented graphically in Figures 
1a–1h, 2a–2h, 3a—3h, and 4a–4h. Complete quantile regression out-
puts are openly available7.

For most industries, the results stayed in line with the OLS. For ex-
ample, it is notable that, for the Mining industry, QR coefficients of any 
quantile stayed inside the OLS confidence bands. However, there are 
exceptions—industries where quantile analysis allows one to extend 
the knowledge concerning the linkage between the degree of industry 
localization and performance indicators (Group C – Manufacturing, 
Group D – Wholesale, Retail and Food Services, Group E – Construc-
tion, and Group H – Services and Other Minor Industries).

Keeping in mind that higher quantiles represent more efficient busi-
nesses, one may notice that industry localization greatly enhances the 

7 The regression output tables are available in open access at the link below. For convenience purposes, 
they were replaced by pictures in the paper text. https://www.dropbox.com/sh/jua0fwseo9r7688/AADB-
GLg8M24S8bkxn9NLnK_Da?dl=0 (Tables 7–10).
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performance of low margin manufacturing firms, and the effect fades 
for the industry leaders (becoming negative for the best performing 
companies). The results are in line with the widespread idea [Audret-
sch, Feldman, 1996; Jacobs, 1961; Shaver, Flyer, 2000] that smaller and 
generally poorer firms benefit more from agglomeration and bigger 
ones lose. The more successful firms are general donors of ideas and 
technologies through spillover channels, while smaller or less success-
ful firms simply deploy ready ideas without spending extra sums on 
trials and errors.

Regardless of the quantile, industry localization generates negative ef-
fects for the Construction industry, and the explanation for this fact is the 
same as was provided for the OLS model. Moreover, the negative effect 
increases for higher margin firms. One suggested explanation might be 
connected to the fact that highest margins are generated when dealing 
with premium market segments, which requires even more expensive 
building areas. High localization circumstances drive the prices up even 
more, and the margin drops even more dramatically. This situation is es-
pecially common for big cities like Moscow or Saint Petersburg.

The power of the benefits from industry localization increases along 
with the performance for companies that work in the Wholesale, Retail, 
and Food Services industry. A possible explanation suggests that there 
are no causal effects here. The reason, again, is market segmentation, 
but it is passive in this instance. In contrast to the construction indus-
try, where building area costs might be crucial, for trade (Wholesale, 
Retail and Food Services) industries, major costs are associated with 
the goods produced, and localization just means the availability of the 
supply side. Good transportation nodes for a logistic wholesale com-
pany or restaurant placement generate long-term benefits in terms of 
increasing margin, while for the construction industry placement costs 
are immediate sunk costs.

The effects of regional economy diversification turned out to be less 
influential and generally repeat the results obtained with the OLS. The 
linkage between the regional diversification degree and firms’ perform-
ance is weaker than between localization and performance. The chan-
nels that connect regional diversification and margin-adding processes 
turned out to be weak at the regional level. However, the analysis con-
tains opportunities for future research with the presence of big cities in 
a region considered, where stronger effects might be found.

The second (b.) hypothesis stated that localization and diversifica-
tion effects depend not only on the industry, but also on the firm’s im-
plied business effectiveness. It cannot be rejected due to the findings de-
scribed above. Moreover, as has been suggested, these effects appeared 
to be non-monotone, and sometimes U-shaped or even W-shaped de-
pendencies were discovered.
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Fig. 1a. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Agriculture, Fishing, and Forestry Industry  

in the Model with Sales Margin Dependent Variable

Fig. 1b. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Mining Industry in the Model with Sales Margin Dependent Variable
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Fig. 1c. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Manufacturing Industry in the Model with Sales Margin Dependent Variable

Fig. 1d. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Wholesale, Retail and Food Services Industry  
in the Model with Sales Margin Dependent Variable
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Fig. 1e. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Construction Industry in the Model with Sales Margin Dependent Variable

Fig. 1f. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Transport Industry in the Model with Sales Margin Dependent Variable
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Fig. 1g. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the IT, Broadcasting, and Telecommunication Industry  

in the Model with Sales Margin Dependent Variable

Fig. 1h. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Services and Minor Industries Industry in the Model with Sales Margin Dependent Variable
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Fig. 2a. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Agriculture, Fishing, and Forestry Industry  

in the Model with Net Profit Margin Dependent Variable

Fig. 2b. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Mining Industry in the Model with Net Profit Margin Dependent Variable
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Fig. 2c. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Manufacturing Industry in the Model with Net Profit Margin Dependent Variable

Fig. 2d. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Wholesale, Retail and Food Services Industry  

in the Model with Net Profit Margin Dependent Variable
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Fig. 2e. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Construction Industry in the Model with Net Profit Margin Dependent Variable

Fig. 2f. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Transport Industry in the Model with Net Profit Margin Dependent Variable
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Fig. 2g. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the IT, Broadcasting, and Telecommunication Industry  
in the Model with Net Profit Margin Dependent Variable

Fig. 2h. Beta Coefficients of EG Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Services and Minor Industries Industry  

in the Model with Net Profit Margin Dependent Variable



72 Cross-Industry Analysis of Russian Enterprise Performance: Do Concentration and Diversification Matter?

Fig. 3a. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Agriculture, Fishing, and Forestry Industry  

in the Model with Sales Margin Dependent Variable

Fig. 3b. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Mining Industry in the Model with Sales Margin Dependent Variable



73Alexander ZYUZIN

Fig. 3c. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Manufacturing Industry in the Model with Sales Margin Dependent Variable

Fig. 3d. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Wholesale, Retail and Food Services Industry  
in the Model with Sales Margin Dependent Variable



74 Cross-Industry Analysis of Russian Enterprise Performance: Do Concentration and Diversification Matter?

Fig. 3e. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Construction Industry in the Model with Sales Margin Dependent Variable

Fig. 3f. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Transport Industry in the Model with Sales Margin Dependent Variable
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Fig. 3g. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the IT, Broadcasting, and Telecommunication Industry  

in the Model with Sales Margin Dependent Variable

Fig. 3h. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Services and Minor Industries Industry in the Model with Sales Margin Dependent Variable
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Fig. 4a. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Agriculture, Fishing, and Forestry Industry  

in the Model with Net Profit Margin Dependent Variable

Fig. 4b. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Mining Industry in the Model with Net Profit Margin Dependent Variable
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Fig. 4c. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Manufacturing Industry in the Model with Net Profit Margin Dependent Variable

Fig. 4d. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Wholesale, Retail and Food Services Industry  

in the Model with Net Profit Margin Dependent Variable
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Fig. 4e. Beta Coefficients of HHI regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Construction Industry in the Model with Net Profit Margin Dependent Variable

Fig. 4f. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Transport Industry in the Model with Net Profit Margin Dependent Variable
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Fig. 4g. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the IT, Broadcasting, and Telecommunication Industry  
in the Model with Net Profit Margin Dependent Variable

Fig. 4h. Beta Coefficients of HHI Regressor (Y-Axis) for Different Quantiles (X-Axis)  
of the Services and Minor Industries Industry  

in the Model with Net Profit Margin Dependent Variable
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6. Conclusion

This paper sheds light on the question of how industry localization 
and regional economy diversification influence the performance of en-
terprises that operate under different economic activities. Regression 
analysis has shown that there is strong evidence in support of the idea 
that localization and diversification effects are notable for companies’ 
performance. It has also been discovered that the effects vary for dif-
ferent industries and for different implied performance within an in-
dustry.

Therefore, the two main hypotheses tested in this paper cannot be 
rejected for the majority of industries. The only exception is the Mining 
industry, where neither localization nor diversification effects are some-
how connected to the companies’ business efficiency. The reason is that 
Mining companies’ locations are usually straightly tied to the resource 
fields and their performance is not connected to agglomeration.

The negative influence of the degree of regional economy diversifica-
tion on firm performance has been found for almost all the industries 
(except Agriculture, Fishing, and Forestry in terms of net profit margin). 
These results are in line with the theoretical findings stated in Jacobs’s 
book [Jacobs, 1961], which stated that the influence of regional diver-
sification has to be restricted due to the fact that regional markets are 
bound and firms import their goods and services. Industries where the 
influence has been found (Wholesale, Retail and Food Services, Con-
struction and Other Services) are specific in the way that the enterprises 
usually work within their home market, and only large-scale firms take 
their businesses beyond the regional borders.

The benefits that localization brings are well-known: access to the 
market on both supply and demand sides, lower costs of hiring em-
ployees, lower transportation costs, and knowledge spillover effects 
[Da vid son, Mariev, 2015; Holmes, 1999; Rosenthal, Strange, 2006]. 
However, for some industries, considering their peculiarities and in-
dustry specific features, these positive externalities were overweighed 
by the negative ones—such as the more expensive ground rent pay-
ments for the Construction industry and the higher rental payments for 
Service companies, or even intense competition within the local terri-
tories [Lu et al., 2012] (for Service companies as well).

Quantile regression analysis has made it possible to discover that lo-
calization and diversification effects are different for high and low mar-
gin companies even within an industry. If a company is a newcomer 
or is less advanced that its rivals, which results in comparatively lower 
performance rates, then it is likely that such a company would benefit 
more greatly from an increasing degree of localization. Higher margin 
companies, on the contrary, are more likely to appear as donors rather 
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than recipients. Knowledge and technology spillovers and easy adop-
tion of the best business models are the channels to hold back strong 
competitors and support developing companies [Audretsch, Feldman, 
1996; Shaver, Flyer, 2000].

Localization and diversification effects can also be measured quan-
titatively. Every 0.1 change in the EG index (localization) results in 
a 1%–4% change in the sales margin and a 1–1,2% change in the net 
profit margin depending on the industry in absolute terms. Diversifica-
tion’s contribution in firms’ performance is lower: every 0.1 change in 
the HHI changes companies’ sales margin by 1%–1,5% and net profit 
margin by up to 1–1.05%. An exception from this is the Construction 
industry, where stronger (up to 7-fold drop in sales margin and 5% 
drop in net profit margin) negative effects have been found.

Models and findings elaborated on in the present paper can be use-
ful when formulating regional policy. The results can also be applied to 
regulatory purposes in setting up stimulation measures for some in-
dustries. Finally, the findings are a good basis for constructing models 
of optimal allocation of industries inside the agglomeration or that of 
industries across the country.

There are a few important limitations of the research that need to be 
discussed. First, it is based on cross-section data, so no dynamics can 
be measured, and time consistency cannot be checked. Secondly, the 
present paper does not contain formal causal checks, relating the ob-
tained effects to the existing literature. Finally, the methodology is sim-
plified due to the content of the available data—however, the study of 
localization and diversification effects might be continued if the analy-
sis includes the presence, weight, and spatial distribution of big cities in 
a region, which may possibly especially strengthen the diversification 
effects.
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