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Creation of new jobs and creativity of the urban

space

Over the last decades industries, that affect human capital development, have stepped into the spotlight.
Engineering companies, creative and service enterprises have assumed a crucial role in the urban economy and
its potential. As for large urban agglomerations, new forms of production and creative class mobilization represent
the key objectives due to the reduction or liquidation of the majority of industrial urban enterprises.

Urban planning as a science is responsive to economic changes. The paradigm of functional zoning has been
replaced by theories based on land use intensity, business and cultural activities of population. Hence, the idea
is to ensure the polyfunctional operation of industrial, high-tech research companies in residential areas and to
relocate housing to areas occupied by old industrial enterprises.

In this work, the co-authors analyze the phenomenon of the location value in a modern city, regularities that govern
the choice of locations for new enterprises; they also suggest approaches to the zoning of urban areas depending
on their potential ability to develop new types of industrial production.
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THE VALUE OF AN URBAN AREA

cesses of territorial, spatial and economic develop-

ment of cities intrinsically encompasses the analy-
sis, design, examination, and management of the ur-
ban environment (UE) and items of real estate as its
constituents [1].

Most of the researchers believe that the set of
tasks, related to the life cycle of a construction facility
in time and space, depends on multiple factors: from
the value and function of a facility to the assessment
of its location, area, and a number of subjective fac-
tors. In the surveying system, this set of tasks is clus-
tered into the concept of urban planning: identifying
the most suitable conditions for the best, the most
effective solution that encompasses the composition
or decomposition of the key elements of form, func-
tion, and structure of an urban space. Each time
the life cycle of a construction facility is identified with
regard for its economic, social, and urban planning
environment, let alone the origin of the city and the
construction facility under research.

Of interest is the analysis of the life cycle of in-
dustrial production, that goes down into history, and
the post-industrial period of new types of production
activities, their interaction with the general construc-
tion plan, as well as the valuation and assessment of
the unique nature of a business facility and land ap-
praisal.

Understanding the surveying system as a gen-
eral theoretical approach allows to make decisions
at the most important project stages, starting from
the general layout plan and masterplan and ending
with construction and operation.

The city demonstrates regression to the Middle
Ages: “cities were founded in marketplaces only”,
where production reached consumers. Not all for-
tresses developed into cities, but only those whose
location, or urban land, was valuable.

I n the surveying system, the understanding of pro-

In a modern city, innovations are drivers of val-
uation differences. As a rule, innovations emerge at
the intersection of science, education and busi-
ness.

Urban land, or “localities” have different charac-
teristics and different values. This concept serves as
the basis for a fundamental research into character-
istics and functions, that determine the value of
a locality, an urban agglomeration and the entire life
cycle of a construction facility.

Over the recent decade of the 21st century, the
theoretical concept of urban space and its value has
served as the basis of continuing research.

A well-known formulation that reads as “A HOUSE
or A ROAD”, which is the simplest metaphoric char-
acteristic describing the origin of an item of real es-
tate, will remain a permanent determinant that identi-
fies the properties of a construction facility.

If the road takes the shape of a river, the road
dominates, and if the road occupies the space left
in-between the houses and its shape is almost un-
predictable, it is nothing more than a mere function.

In the course of centuries, it accumulated nu-
merous functions. And then comes the stage of its
valuation through surveying that deals with econo-
my or an economic problem. It is not a simple one,
since it deals with the price rather than the value.
Surveying encompasses examination, organization,
valuation, economics, and operation. [2]

THE RELEVANCE

The problem of siting urban working spaces is
truly acute. If in the 20th century 80 % of the popula-
tion was engaged in the production of industrial
goods and agricultural products, in the 21st century
mere 20 % of the population is employed in the in-
dustrial sector [3]. Now that the majority of urban
residents is engaged in unproductive labour, oppor-
tunities open up for the “creative class” [4, 5].
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The creative class is understood as workers engaged in mental
work: engineers, software developers, architects, designers, artists,
economists, lawyers, medical professionals, educators, athletes.
The creative class personifies new growing industries. Therefore, cit-
ies that have many representatives of creative industries, develop
faster, as they have considerable resources (Fig. 1).

The formation of post-industrial development patterns gave rise
to new types of industrial process organization, namely, territorial
and industrial clusters, or simply clusters [6].

A cluster is a geostatistical notion. Depending on the scope of
research, which may be performed on regional or urban levels,
clusters can mean the key industries in a particular region that have
competitive advantages, consolidated industry-specific activities
in a city, or development enclaves in an urban environment [7].

THE PROBLEM

In Moscow, the key objective is to create new forms of production
and attract the creative class due to the reduction or liquidation of
major urban industrial enterprises. Moscow is known to have 18.8
thousand hectares of production areas, which occupy approximately
17 % of the urban land within the city boundaries of 2012. The major
part of the territory of production areas will be renovated, and the
function of these territories will be altered in full or in part. According
to the plan, only 7.5 thousand hectares of production areas will ac-
commodate more intensive production activities. Conditions are in
place to ensure the double functionality of these territories that will be
shared by residents and the business community.

Fig. 1. Singapore clusters

The Moscow City Government supports production activities
and new industries. This support is provided in the form of subsi-
dized incorporation of industrial complexes, science parks and in-
dustrial parks [8].

The problem is that the present-day industrial policy, pursued
by the urban authorities, keeps turning a blind eye to the urban
planning context. The development of industrial areas is declara-
tive, and formal project requirements ignore social, economic, eco-
logical, transport, and cultural factors of the environment that will
accommodate a future industrial facility.

THE PROPOSED SOLUTION

There is a need to draft the methodological approaches that
apply to the location and integration of new types of industrial pro-
duction facilities into the urban environment.

There is a need to solve the following problems using methods
of logic, mathematics and statistics:

e analyze spatial patterns of arrangement of clustered struc-
tures, optimal combinations and advantages of technology
intensive clustered structures;

e develop an urban land zoning algorithm based on the growth
potential of promising industrial sectors (primary task);

e develop an algorithm designated for the measurement of per-
formance of new research and production facilities (second-
ary task) [6].

Urban land zoning based on the growth potential of promising

industrial sectors involves:

@ Industrial Estates/Business Parks
@ Business nodes
@ Institutes of Higher Learning
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1. Identifying the industries that serve as drivers of the urban
economy;

2. Assessing the availability of clusters at the urban level;

3. Assessing cross-sectoral links;

4. Analyzing spatial regularities that govern the siting of promis-
ing industries;

5. Ranking competing areas based on the cluster potential and
transport infrastructure development.

This stage should result in the draft map of urban zones of
the cluster potential and a ranked list of competing urban sites.

Identifying the industries that serve as drivers of the urban
economy

We used the Central Statistical Database of the Federal State
Statistics Service of the Russian Federation to find out the number of
employees broken down by the economic activities [9].

This statistical information serves as the basis for calculating
three quantitative indicators [10-12]:

e LQ (specialization): this indicator shows how the weight of

a cluster in a region exceeds the weight of a given industry on

a national scale.

e Size: the ratio of the number of employees in a given regional

cluster to the number of people employed in the industry on

a national scale.

e Focus: the ratio of the number of employees in a given regional

cluster to the overall employment in the region.

Having performed the calculation of quantitative indicators and
grouping, we obtained five key creative clusters, including research

Table 1. Creative clusters in Moscow

and education, IT, tool engineering, media, pharmaceutics and new
chemistry (see Table 1).

Clustering new industries at the urban level

Spatial autocorrelation is applied to identify the presence or ab-
sence of clustering. Spatial autocorrelation [13] is a measure of
spatial dependence, association or correlation between the ana-
lyzed values that apply to the same attribute of adjacent spatial fa-
cilities (Fig. 2).

Global spatial autocorrelation is typically calculated as Moran's |
index. It is interpreted subject to the anticipated value calculated us-
ing the null hypothesis about the absence of spatial autocorrelation
(complete spatial randomness).

In case of random distribution, the anticipated value of Moran's |
Index tends towards 0. Positive (observed) Moran's | Index values,
that significantly exceed the anticipated value, indicate clustering
and positive spatial autocorrelation (i.e., adjacent localities have sim-
ilar values of the attribute). Negative (observed) Moran's | Index (Fig.
3) values that are much smaller than the anticipated value, indicate
negative spatial autocorrelation (i.e., adjacent localities have widely
varying values of the attribute). Moran's | Index values, that are close
to the anticipated value, indicate the absence of autocorrelation.

In this case, Moran's | index (0.44) differs significantly from
the random distribution. We can observe concentration and sparse-
ness of high-tech companies within the Moscow Ring Road.

Assessing cross-sectoral links
A graph of relatedness of industries was made on the basis of
statistical information about the collocation of companies. There,

Cluster name Number of jobs LQ Size, % Focus, %
Media 85,739 34 28 2
IT 203,819 11 1.1 18
Tool engineering and mechanical engineering 114,292 1.4 1.4 8
Research and education 402,661 2.9 2.9 25
Pharmaceutics and new chemistry 12,673 1.2 12 0

Fig. 2. Distribution of technology companies by districts of Moscow within the Moscow Ring Road (left), taking into account the spatial lag

(smoothing) (right)
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> 7 industry. These industries demonstrate high compatibility, if they
share premises.
5 -
Evaluating the siting patterns of promising industries
> In the context of this research, it is vital to understand how new
o 4 companies interact with other objects in the urban environment, in-
’é cluding the supporting infrastructure (universities, research centres,
8 31 science parks) (Fig. 5), old industrial zones, the ecological situation,
3] points of attraction, and transport [14].
The study shows that high-tech companies demonstrate con-
1 centration patterns similar to those of other urban points of interest.
0 Many companies are concentrated near science parks and creative
T T T T T T T

—-0.2 -0.1 0.0 01 02 03 04
Moran’s | Index

Fig. 3. Random and actual values of Moran's I Index

the node size characterized the number of companies in a particu-
lar industry, and the arc size characterized the number of compa-
nies that had cross-sectoral links (Fig. 4).

Principal Moscow high-tech industries include the tool industry
and mechanical engineering, biotechnology, IT, and the chemical

Food
industry

Biotechnology

spaces. We have identified that new companies are concentrated at
a distance from old industrial zones. New companies do not affect
the environmental situation (Table 2).

Ranking competing areas by their cluster potential and transport
infrastructure development

Moscow industrial zones, which can be exposed to renovation,
are assumed as optional territories that can accommodate new clus-
ters. Sixty existing industrial zones have been selected.

Chemical
industry

Logistics

Consumer
goods
industry

Tool industry

Fig. 4. Graph of cross-sectoral links
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Fig. 5. Collocation of urban areas demonstrating most intensive economic activities and innovative infrastructure in Moscow: technical uni-
versities (orange squares), science parks (light green squares), co-working spaces (white dots)

Table 2. Spatial interaction between new industries and elements of the urban environment

Urban environment Spatial location correlation, %
Universities, science parks, creative spaces 80
Industrial zones 10
Ecology 5
Points of interest 96
Transport accessibility 83

Core attributes were identified for each industrial zone, and the
following factors were formulated on their basis: transport accessibil-
ity, the number of corporate participants, social security offices, lei-
sure and cultural institutions, ecology [5].

A site scoring model can be used to rank industrial areas:

m Q.
Q= zzn—’ w;, M
j=ri=1
where Q; is the score of the /-th indicator of the j-th criterion; n; is
the number of indicators of the j-th criterion; w; is the weight of the j-th
criterion; m is the number of criteria; i is the performance measure of
the j-th criterion; j is the criterion.

For ranking purposes, an assessment based on the following set
of criteria was applied:

The transport criterion is characterized by the position of the
area within the urban structure and the extent of development of the
transport infrastructure, including the road network density, the
number of public transport stations, and the availability of places of
residence.

The research/production criterion is characterized by the availabil-
ity of clustered industries, science parks, creative spaces, co-working
spaces, educational institutions, and R&D organizations.

The recreation criterion is characterized by the location of cul-
tural, leisure, social facilities.

The landscape/composition criterion is characterized by the loca-
tion of historical buildings, visual connection with the city centre and
architectural ensembles, and the extent of the natural landscape pres-
ervation.

The environmental criterion is characterized by the environ-
mental situation in the territory and the presence of hazardous in-
dustries.

These criteria are not assessed by experts; they are calculated
using quantitative data that have a spatial reference. The advantage
of using geoinformation data consists in the ability to simultaneously
co-evaluate a large number of alternatives without having any ex-
perts involved. An expert opinion is only needed to determine the
weight of the criteria (Fig. 6).

Given the zoning results, Sokolinaya Gora and Kalibr industrial
zones are the most attractive locations for new clusters (Fig. 7). They
can accommodate new science parks or existing ones. The choice
of a science park as the type of location for new production facilities
is based on the current extent of development of industrial zones, the
size of land plots and effective urban planning standards.
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» FURTHER RESEARCH The distribution of jobs in the city can be regarded as a global
optimization problem. Basic prerequisites that underlie the algo-
rithm include:

1. Maximization of the multi-criterial assessment of a loca-

Although the above approach allows classifying or zoning urban
territories into high, medium and low potential areas in terms of the lo-

cation of cluster companies, it does not allow for the scientifically tion: a designer should be able to flexibly choose optimal loca-
grounded distribution of jobs. tion criteria;
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2. The algorithm should take account of the spatial context: any
spatial object is not independent; the simulation of spatial links re-
quires the analysis of indicators in respect of the territory under con-
sideration and its environment;

3. A designer must have control over the values describing
the concentration and dispersion of new jobs.

Hence, the optimal way is to use genetic algorithms [1], a type of
combinatorial optimization algorithms. The strengths of this ap-
proach encompass the ability to find the global maximum, the ability
to optimize non-smooth functions and obtain the optimal solution
and variations that are close to it.

In the terminology of genetic algorithms, the individual
(the sought-for option) can represent a vector of distribution of
new jobs across districts or territories in a city that has a com-
pletely different size. The fitness function can result from the multi-
criterial assessment of location with account for the spatial lag
and Moran's | Index. The tournament principle can be applied to
choose the options at each iteration of the genetic algorithm.

CONCLUSION

The zones, featuring the concentration of technology intensive
businesses, and sparseness zones have been identified. Concen-
tration zones may mean the availability of favorable conditions for
a particular type of business, while sparseness zones indicate
the insufficiency of initial conditions needed for new clustered pro-
duction facilities.

There exists a positive interrelation between business activity
growth in a given territory, including the economic activity of clus-
ters, and the cost of residential and office premises.

Clusters are powerful centres of attraction, as well as centres of
culture and science in any city.

The main decision making factors, that impact the choice of
location for new industrial production facilities in a historical indus-
trial zone, are the availability of a focal industrial facility in operation,
and, to a smaller extent, the environmental situation in the territory
adjacent to the industrial zone.

Old industrial zones are not attractive for new production facili-
ties; they need comprehensive renovation.

Sokolinaya Gora and Kalibr industrial zones are the most at-
tractive industrial areas for new types of industry.

Co3paHue HOBbIX pabo4ux mect
M KpeaTUBHOCTb rOPOACKOro NpocTpaHCTBa

B nocnepgHve pecATuneTvs Ha NepBbIi NaH BbILUAX OTPACN,
CBfI3aHHbIE C Pa3BUTMEM YEIOBEYECKOro KanuTana. VIkKUHUPpUH-
roBbl€ KOMMaHUW, NPEANPUATUA KpeaTUBHbIX MHOYCTPUA 1 cdeps!
yCrnyr CTanu urpatb ornpeaensioLLyo posib B 3KOHOMMKE ropoaa,
€ro 9KOHOMUYEeCKOM MnoTeHumane. [Ans ropoackux KpymHbIX arno-
Mepauui pasMellieHe HOBbIX hopM MPOV3BOACTBA, MpuBIeYye-
HVWEe KpeaTMBHOrO Kracca SBMSETCS KI4eBOW 3afjaqevt BBUOY
COKpALLEHNA W1 NMKBUAAUMKN BGOMbLUMHCTBA WHAYCTPUAnbHbIX
npeanpuaTuin ropoga.

BmecTe C 9KOHOMUYECKUMU U3MEHEHUSIMU MEHSIETCA U Fpafo-
cTpouTenbHas Hayka. Ha cmeHy napagurme yHKUMOHANbHOro
30HVPOBaHWS MPULLINM TEOPUU, OCHOBAHHbIE Ha MPU3HaKaX UHTEH-
CUBHOCTW WCTIONb30BaHWUS TEPPUTOPUM, LEMNOBOW U KYSbTYPHOM
aKTVMBHOCTW HaceneHwusi. MosiBunack upesi NonMyHKLMOHaNbHO-
ro pasMelLeHNs NPOV3BOACTBEHHbIX, HAYYHbIX BbICOKOTEXHOMO-
TMYHBIX KOMMaHWI B XWUIbIX 30HaX U XWUIbs HA TEPPUTOPUM UCTO-
PUHECKM CIIOXKMUBLLIMXCSA NMPOMbILLSIEHHBIX MPEANPUATUIA.

B naHHon pa6oTe aBTOpbI aHANU3MPYT PEHOMEH LLIEHHOCTU Me-
CTa B COBPEMEHHOM ropofe, 3akOHOMEPHOCTWN pa3MeLLLeHUs HO-
BbIX MPeAnpusTvin, a Takxe npeanaraloT Noaxodbl K 30HMPOBa-
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