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Abstract— The 3P (Profit, People, Planet) model is one of basiersonalistic concept of economic theory, spatial analysis, settlement
tools of sustainable business development where three equivaleftwork, indicators of the transport network.
aspects, namely economic, social and environmental ones, are taken
into account. Most frequently, the attention of persons in charge of I. INTRODUCTION

business development is mainly focused on the economic aspectg o, ITH redard to svmmetry in the man-economv-natural
operations. However, the authors claim that people related to t 9 y y y
h

business comprise an equally significant sphere of its activity, and t environment system, far more emphasis should be laid
only one which may be considered subject-oriented. Bearing suclP@ the subject-oriented nature of sustainable business
perspective in mind, this article provides a proposal of an adaptidevelopment. In the article, authors have proposed their own
model of sustainable business development targeting the econoigdified version of a model referred to as 3P (Profit, People,

activity subject, analysed from the angle of networks being moglanet) [1]-[3]. The authors’ model entails the fact that every
important for the latter, namely the transport and the settlemegr;t
I

network. The authors have discussed a dynamic method of asses Halness gonstltutes an inextricably linked Tracnon 9f what
the degree of matching (adaptation) between businesses and vargounds it. The shared element of the business environment
networks, such as the aforementioned settlement and transgérthe transport network, along with all its constraints. Goals of
network as well as others. Dynamic adaptation is of key importane@ery economic activity should be focused on the determinants
on account of the human factor of business activity which may k@nsidered relevant from the perspective of its operations,

dynamically allocated against diversified contexts, the mo?%(sulting from the very fact that other systems exist in the
important ones being the transport and the settlement networ

context, followed by other prioritised systems, i.e. economy, Cultu&urroundlng. When considering economic and environmental

and entertainment, education etc. The transport network is the ma@$Pects of business activity, one should take an extensive array
factor for effectively delivering sustainability of businessof computational methods and procedures into account [4],
development. Adaptation to this network is decisive of other aspe¢f]. The pursuit of economic objectives defined by every
of sustainable business and its functioning, mainly the economic aggdsiness is subject to rational assessment consisting in
the personal, but also the environmental ones. In light of all ”?'ﬁeasurement of the company’s goodwill and profitability of

aforementioned networks, the matching (adaptation) of a busine

S .
according to its specificity, allows it to attain satisfactory economi_&]é chosen growth model ([1], [6]-[10]). The environmental

profit and other benefits conforming with expectations of the locimPact of business activity is subject to assessment based on
community and principles of environmental protection. Througindividual technical solutions measured according to specific
adaptation to requirements of the said systems, businesses @ge-defined indicators of pollution or emission. As opposed to
pursue the personalistic concept of economic theory. the pollution measurement, methods for assessment of business
adaptation to a social system (or to put it more broadly, people
and the way they use the transport network) are not equally
unambiguous and easily measurable. This impact may be
measured in a narrow scope ([11], [12]). Methods ensuring

The studies and results discussed in the article were financed using getaptation of businesses to the transport network have also not
funds of the National Centre for Research and Development under lﬁ%en widely discussed in the literature.
international project implemented as a part of the ERA-NET Transport . . .
Future Travelling Programme: “A platform to analyse and foster the use of What matters particularly for sustainable business

Green Travelling options (GREEN_TRAVELLING)”. development is appropriate management of human capital
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Krasinskiego 8 Str., Katowice, Poland (corresponding author, phone: +

32 603 4150; fax: +48 32 603 4329; e-mail: grzegorz.sierpinski@polsl.pl). in the areas of knOWIedge managemen't n a.n organisation,
I. Celifski, Silesian University of Technology, Faculty of Transportemployee assessment, outplacement, incentive systems or
Krasinskiego 8 Str., Katowice, Poland (e-mail: ireneusz.celinski@polsl.pl). personne| potentia| ana|ysis are not appropriate|y conducted in
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analysing the external environment, including the transpaahd delivery of services, but also imposes the necessity of
network [12], [16]-[20], i.e. another element of major impactielying on the planet’'s renewable resources more and more
affecting both the business and the related people ([21]-[27§xtensively. Sustainable business is a project characterised by
What affects sustainable development of business besides rfieimum negative impact on local communities, natural
transport network is the settlement network or the networks efivironment and economy [34]-[36]. The foregoing definition
education, health care, sports and recreation, etc. The transpeys an emphasis on the impact aspects, which does not
network is a motor of the synergy driving the relationshipsecessarily translate into the sustainable business development
between the aforementioned networks and the business ([2dér se.
[28]). Models of sustainable business development (SBM models)
In this article, the authors have proposed a specific approathess different ways of achieving the aforementioned goals,
to sustainable business development which entails thewever, they should all meet certain basic criteria. First and
principles and directions of development mentioned in [29feremost, they should take environmental aspects into
[31]. Special attention has been paid to the relationshipsnsideration in a broader manner compared to businesses
between individual systems with reference to creation (by wénased on what may be referred to as a traditional approach
of synergy) of a sustainable business development-friendlyperations focused on economic performance exclusively).
environment. The role of the human factor in business The sustainable approach should deliver environment-friendly
determined by parameters of the transport network. Accordipgoducts and services, which does not merely mean that every
to this approach, the accent is shifted from an internal businespect of business operations should entail sustainable
viewpoint towards observation of the business exterior fromdevelopment. Business should rely on well-balanced
holistic perspective entailing all aspects of business operatiopspportions of measures of its activity: economic, human and
where the “medium” is the people. Two factors are ofnvironmental. The most popular document to have formulated
particular importance in this respect: the human and tlpeinciples of sustainable development is the Brundtland Report
environmental one. These two factors, on the other hari@7]. Sustainable business development is a matter of
create the model of ethical entrepreneurship (dskto[l], appropriate balance between different indicators characterising
Piontek [3]). The concept of sustainable business developmémt business. Tueth’s paper [38] mentions basic properties of
proposed in the article is based on application of institutionalistainable development, the most important of which is the
and non-institutional sources of information which may havequal status of three most significant components of a
impact on the development of a sustainable business. sustainable business: employees, natural environment and
The authors of this article have proposed a model to defifieancial measures of its activity (which referred to as the
the way in which one should dynamically create and develdgple top line value principle). Further factors conditioning
nearly any chosen business from the perspective of changestainable development include utilisation of natural and
taking place in its environment, in time and space, based onrenewable energy sources by business divisions (balance of
analysis of generally available institutional data. It should besources), emulation of natural principles and systems
noted that, while applying this model in a dynamic contexfunctioning in the nature, making the most of local economic
one can manage the business development in a manoenditions on the way towards sustainable business
depending on the changes occurring in the transport and tevelopment, supporting local businesses and public utility
settlement network. The dynamism of changes taking placeinstitutions (local balance). Recycling should be the most basic
the business environment is growing year by year, which stewndgin of the resources acquired by a business which pursues
from the dynamism of changes in the society itself. In the thislistainability of its development. Equally significant is the fact
section, the model proposed for the business adaptation to tiat the process of business development by making it
external environment has been described from the angle sofstainable should be continuous (dynamic). The foregoing
sustainable development. Section four provides a descriptidescription implies that there are many competitive methods of
of the source of data used in the model. The model agtaining sustainable business development. A combination of
conventionally referred to as “business-to-environmemtifferent sustainability approaches, as presented in paper [11],

matching assessment” (BEMA). e.g. creating combined smart products (service + product) in
connection with recycling, forms a set of possible models of
[l. STATE OF THE ART sustainable business development. However, no directions

THE need for sustainable business development stems fr§fPsen on the way towards business sustainability should
the fact that, as provided in the 2012 Living Planet repoigonsiderably —alter the proportions originally ~envisaged
the contemporary humanity is using the equivalent of 1.5 Qfatween the following three: people, economy and natural
the planet's available resources (i.e. exceeding the limit 8fvironment.

available resources) [32]. Unfavourable forecasts of increasing®mong those which may be classified as sustainable
consumption on Earth have also been provided in some otRéiginess development models, one should mention the natural
reports (Randres [33]). Undoubtedly, this requires that ener@9pitalism model [8] stressing the critical interdependence
and material consumption is reduced in production of googgtween production and utilisation of human capital combined
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with sustaining the natural capital. The author of publicatiosolutions based on creation of social enterprises
[8] claims that maintaining this critical relationship between
the said systems has been the very reason why they still exist at lll. METHODOLOGY

all. Another one is the model of closed systems [7] based e¥=HE model of sustainable business development according
the idea of Closed-Loop Supply Chains (CLSC). A commodityl to the approach proposed is built on the foundations of
supplied to the customer is reworked multiple times. What thifree main axes. The first one is the choice of innovative
model stresses in particular is ecology and protection @frjice which may be rendered by the given business in a
natural environment. Without analysing the impact of qualitypecific market located within a specific area analysed, , this
of a reworked product on people (in terms of reliabilitypeing the way to develop. The choice of the innovative service
toxicity etc.), this model, as the authors claim, is incompletgs not only determined by the provider’s capabilities to deliver
Another model of sustainable development is a socigl pyt primarily by the target market conditions (global and
enterprise [6] conducting economic activity based on precisqlyca stimulants and destimulants). Therefore, the choice of the
pre-defined social goals. Enterprises of this kind invest theipyice type and the manner of its implementation is
financial surpluses in local communities as well. Thigetermined by a set of parameters describing the given area
objective is pursued in such a manner that, instead @Qfecond axis of the sustainable business development analysis).
maximising shareholders’ or owners’ profit, i.e. profit of thosene area of analysis may be described from the perspective of
who often come from outside local communities, the profit e service being introduced using variables characterising the
allocated where it has been generated. A weakness of theg&mand part” of the given service (these being the demand
models can be perceived in the fact that, whatever the gogl$nulants of business development). The set of these
pursued might be, including the local ones, they are stdlyrameters is essentially independent of the set of parameters
encumbered with particular interests of specific social groungescribing the “supply part’ of the given service  (supply
Another group of SBM models is referred to as produGfimuylants of business development). Additionally, the
service systems (PSS) [38]. The approach in question may fgssibility of using (combining) stimulants and minimising the
brought down to offering a conglomerate of services anghpact exerted by destimulants in the delivery of the given
products instead of focusing on a single product only. Byeryice is implied by transport networks  (third axis of
definition, such an approach ensures better adaptation to fifysis). Consequently, the sustainable business development
needs of market recipients. This concept is implemented Rydel in guestion may be noted as follows:

offering smart products in the market (smart television sets,, _ D s ™

refrigerators etc.). According to the authors, this approach y = (S, R OF R (0), R (1),nd(®)) (1)

not always beneficial for people, since it may to lead tohere:

creating monopoly for supply of specific high-tech productsS(t)— size of the area subject to analysis for which the

An approach which may be considered interesting is known pgsiness is planning to implement the given service, being

Blue Economy [39]. The related models are focused GQriable in time as a consequence of different dynamic
application of open-source scientific solutions for the sake gfocesses, e.g. suburbanisation,

rational utilisation of social and environmental resources, anlg_o(t)_ demand stimulants for the given service: a set of
furthermore, as mentioned in paper [39], specific solutions arée '
proposed to create new values (products and services) instBaEpmeters describing the given area in terms of characteristics
of reducing costs of those which already exist. This approafgyourable to the service provision to customers; for instance,
is pursued by creating new jobs, reducing energy consumpti® sales of smart toys, such a stimulant would be the

and upgrading production processes. The said model combiféribution of the number of children living in the given area,
many noble concepts and ideas, and even so, #8d to a lesser extent, the distribution of inhabitants’ income

implementation should be more closely linked with economf{C-
conditions. For instance, fostering generally available (operFis(t) — supply stimulants; a set of parameters describing the
source) solutions always requires that abundant and usu

' ) ) . Et“Ven area in terms of characteristics favourable to the service
external funding sources are involved in the initial stage

%trovision capabilities of the business; such a stimulant would

their development. o _ be e.g. the scatter of the business’s distribution points for the
To recapitulate the above elaboration, it may be claimeg en service or the number of distribution channels etc.
that the following major shifts in the business activity model 1y

towards sustainable development are recognised in the
literature of the subject [38], [6]-[9]: increasing environmentamost frequently indicators, which characterise sections of the
efficiency  (lean, cleaner production, eco-designjransport network, e.g. indicators of density, traffic congestion,
implementing pro-social economy (blue economy, natural stegyality of traffic control systems.

prosperity without growth), recycling-based creation of valuend(t) — method for delimiting the area; a division of the

(recycling, closed loop and industrial symbiosis), combiningetwork into uniform or non-uniform subareas, referred to as
products and services into smart products, innovative actiViynatial territories (or, as in transport network modelling,

(t) — set of the transport network parameters; variables,
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circulation territories). business itself (being those that the business can generate or
On account of a non-uniform spatial and temporal distributicstimulate). Referring to the example of sales of electric cars,
of parameters of typ&, in areaS subject to analysis as well they may be as follows: number of sales points, price

. . . . éjiﬁcounts, recharge points allocated or financed by the
as its large surface dimensions, which can often be observed, i Lo .
ranufacturer, distribution of the number of advertisement

requires delimitation. The simplest form of delimitation is one .
which is based on the administrative division of the given arg@ints financed by the manufacturer etc. S&s(t) and
In this respect, one can use the division typical of the EU, i.e.

division into units following the NUTS type statistical s o - ] _
analysis, or — for increased precision — make use of lod¥jovision are each time identified by the service provider (or

administrative arrangements (thus creating units smaller thBlnufacturer) based on their knowledge as well as a selection
in NUTS). of publically available data described in the next article

Thus the set of demand and supply parameters is establisB@tion.

with reference to individual spatial territories defined withinThe set of transport network parameteETE‘) is described
the area subject to analysis. The set of demand parameigfs,ariables defining the transport network in a scope being
(FiD) should be defined each time the business chooses #ignificant from the perspective of the capacity to provide the
nature of an innovative service. This set should comprig@ovative service proposed by the business:

characteristics describing the area analysed from the angle & ()= {P (t),B (),....R(®,....P,(1),} (4)
variables favourable to provision of the given service type, i.gyqre:

demand stimulants:

FO={R O.B ©)...R ®.....R (0.} ©)

where:

Iﬁl(t) of the parameters being crucial for the service

P (t) is the kth parameter of the transport network

description, relevant from the perspective of the capacity to
deliver the innovative service.
P (t) is the ith parameter (demand stimulant) of descriptioAll parameters used in the above equations (1)-(4) are variable

of the area analysed, supporting the provision of the givéh time, which imposes the dynamic nature of the business
service in terms of the demand for it, chosen from a set ofSHStainability model presented. The parameters occurring in
such parameters. equation (4) should, however, be correlated with the

They are variables describing customer expectations within th@rameters identifying the demand and supply stimulants.
given territory with regard to the service proposed and thiderefore, one must determine the degree to which, for
facilities supporting its provision, but not on the busined@stance, the transport network density affects the level of car
decision making side (i.e. under management of the busines$es and what is its impact on the sales of smart navigation
For example, what one should take into account while sellitgVvices.

electric cars is the spatial distribution of such factors aBe€limiting the area subject to analysis triggers a division of

inhabitants’ income, number of recharging points, energyrea S into S, spatial territories, each being indexed in the

prices, fuel prices, level of environmental awarenesgcope of demand and supply stimulants, thus leading to data
educational level etc. within the area subject to analysis. In thjging acquired within every territory:

study, instead of searching for single stimulants, the author _
have proposed that some general statistical characteristics E? (9= {Fl) (t),B (t)”""F')(t)""’Pp(t)’} ©)
individual delimited systems should be applied with referensghere:

to spatial territories. F9(t) - set of parameters describing the dth spatial territory

The set of supply parameter:Fif’) should be defined each j terms of implementation of the innovative service within its
time the business decides about the specificity of an innovatigeea (supply and demand stimulants),

service. This set should comprise characteristics describing tﬁlla(t)_ lth parameter supporting the service provision (total

area analysed from the angle of variables favourable ﬁ%pulation, number of inhabitants in the age of 12-15 years,

mber of schools, production capacity for the given spatial
< territory etc.).

FO={R ®O.B ®),-.P ®, .. P} ()  Acquisition of the set of parameters describing both the
where: capacity and the probability of succeeding in delivering the
ecI;Jven service for each area analysed should be concluded by
COrrelating these values. Part of the parameters thus obtained
supporting the provision of the given service in terms of itgill diverge from others in terms of spatial distribution in
supply, chosen from a set of m such parameters. individual territories included in the analysis, and therefore,
They are variables describing the area analysed in termstigdy will not be relevant from the perspective of
facilities or customer expectations, which only depend on th@plementation of the innovative service. Individual

provision of the given service type from the business’s point
view (its potential, strategy etc.):

Pj (t) is the jth parameter of description of the area analys
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parameters of the description of spatial territories from thg ™ _ | 1ies of the parameter describing the transport

area subject to analysis are correlated in pairs in the foIIowwr\]%twork in the given spatial territory.

manner: ) .
N L In order to ensure sustainable business development,

Z( p -p)pP -p) coefﬁme_nts of the transport network c_le_sc_rlptlon should pe

_ = ! appropriately selected in a manner minimising the negative

T ®)  environmental impact of the service rendered. For that

emission of harmful substances should be indexed in a manner
ensuring that they can be eliminated from subsequent analysis
as a consequence of the model’s influence (the given indicator
rEil%suming zero values). An alternative approach may consist in
area analysed. choosing the coefficients of the network description in such a
The correlation of parameters describing the area analysggly that traffic can be successfully directed towards areas of
enables elimination of parameters being irrelevant for thﬁgh capacity to absorb pollution (maximum values of the
service rendered. Consequently, a new set of variablgsnwork description coefficient).

describing the area subject to analysis is created)( The On account of the fact that all the parameters occurring in

parameters are correlated with reference to spatial territorfg@uations (1)-(8) are variable in time, the process of attaining
defined in the area analysed. As a result of the analysis, sYstainability of business development should be reiterated
as the one described above, one obtains a set of spaiiihin the pre-set interval ofAt. Such an approach to
territories in which the best correlation ratios were acquiredynamic sustainable business development has been illustrated
for individual analysis parameters chosen to function 48 Figure 1. Establishing the value of the said interval was not
stimulants for implementation of a specific innovative service@mong the subjects studied and addressed in this article.

SS

\/ . ( p _H) Zn:( H —p_) purpose, spatial territories characterised by high saturation of
i=1 j=1

where:

ﬁ , p“— consecutively correlated parameters describing t

Choice of innovative
{s,(maxy . )} O{s;} ™
However, not all spatial territories included in (7) ar ——
. B . . . . oice of parameters
favourable to implementation of an innovative service, whi describing demand
.. . . timulant:
results from further limitations imposed by parameters of t S AV "o
Choice of parameters
transport network. Parameters of transport netvvl??ﬂi\l () describing supply  ement o}

stimulants

are separately defined for every spatial territory based on s At YES :ft'fn'z”mﬁz
characteristics as the transport network density in the Delimitation of the area tﬁ:z::;s:z:;gpk?; environmental
territory, a sum of traffic volumes, time of travelling throug analysed spatial territories

the dth territory, queues etc. The value of the selec — R E— :
transport network parameter for the dth territory eith | spatialterritoriesin the ! LisAautocorrelation
weakens or amplifies the effect of previously chosi ——*P=ormene o T '
stimulants. If the transport network parameters in the giv | Correlation of values of of stimulant correlation

territory are not sufficient to provide the given service, thi Lmereeremeter e et

the value of the stimulants observed in the same territory
irrelevant. The foregoing is established with reference to 1
obligatory correlation between parameters of the network
the given spatial territory and values of stimulants, dn such an iterative loop in which the sustainable business
optionally, by application of spatial methods such as, fatevelopment functions, one can assess the economic and

Fig. 1 Dynamic model of sustainable business development.

instance, local indicators of spatial association (LISA): environmental performance of the business on a cyclic basis,
n — S— and in the case of the changes observed among the economic
Z(fi - f )(fJ-TN - fTN) or environmental parameters, the service may be altered or
p GLOBAL — i=1 modified. Changes in terms of the location where the service is
: e L N FIN rendered will basically occur with a relatively small interval
Z(fi -t) Z (fi -1) At , whereas changes to the service parameters or its complete
= = ®) withdrawal or substitution with another service — with interval
where: At
r CLOBAL_ coefficient of matching between stimulants for th&ach time the location of business divisions offering a specific
given service activity and transport network parameters, service is changed, one should bear in mind the minimisation

f.— sum of values of the autocorrelation coefficient obtaine®f the transport network traffic (less intense traffic translates
into lower emissions of pollutants, as shown in Figure 2)

in the given spatial territory, connected with the transport activity conducted in the course
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of provision of the given service: sustainable business development (BEMA). The GT model
PPI(l, ,.lg,.l,)<PPIiL,,..] t,_._]yz) (7) was based on information from institutional databases, such as
those of statistical offices used to determine the number of
o ] ) __ jobs within the area analysed (Conurbation of Upper Silesia
PP- trans.port act|y|ty cqnnected with the service provisiog,q Dibrowa Basin) [43], as well as non-institutional
(converted into service units) databases, e.g. the open-source OSM (Open Street Map) [44].
1Y AP A B {112,...,It,....|y}—set of locations of the Such databases contain diversified data particularly useful

where:

service distribution points in successive iteration steps. while developing a formal strategy for business allocation.
e — o } .. — Figure 3 illustrates an example of spatial distribution of the
Indexation of ocation — firs 1 ocation— | i Location =it ocation - | . . . . . .
networks: iteration |:> second iteration | :> iteration i iteration | data acquired. It provides a map showing the distribution of
- transport . L .
-enirenmes ‘ Resessment the number of jobs (persons employed) within the area subject
- settlemen mposing a change of location and operating methods - economic . . . .
- sdueaton - enuronmerta to analysis (understood as a stimulant of a certain service).
- other - other . . . . . .
| oo P—— This area was delimited within borders of what is commonly
- location of traffic absorbents and generators . . .
Pa—— -d\'stribut'\onofpol\utantemiss\'onsourcesintheareaanalysedandemissiongabsorbers referred to as the Conurbatlon Of Upper S|IeS|a am’@\[a
ata ex ’tBF ion - change of market segments, customers, suppliers . . A . .
(data mining) cnanges & onge of enersy soures Basin. Its population exceeds 2 million and it comprises over
° o e 1 e ° a dozen municipalities inhabited by more than 100 thousand
r “ N X - ¢ people. For the purpose of indexation of the space in question,
v Yo Y the area subject to analysis was divided into 319 units referred
* o

to as spatial territories (operational division). Establishing the
number of people working in individual spatial territories
provided grounds for using such an item of data in order to
Fig. 2 Graphical representation of the sustainable business develop@ﬁg]yse the options for ensuring sustainability of business
model. development in the social aspect (one of stimulants) [45]. In
An assessment of the economic and environment@is case, it means that territories of high social and economic
performance of the service provision imposes the necessitygdftential are sought for the business's sake [46]. The
relocating the service distribution points or changing thepecificity of the business’s development in the aspect of its
nature of the service itself. However, an analysis of this kind égistainability may require that the former is allocated in such a

Time t, Time t, Time't, Time t,

not among the subjects addressed in this article. point in the space which will correlate with a small, average or
large number of jobs within the territory, or alternatively with
IV.  ACQUISITION OF DATA AND THEIR SOURCES the value of a different stimulant/destimulant. In this sense, the

HAT sustainable business development requires besid®gp provided in Figure 3 depicts a distribution of stimulants

the choice of a general action strategy (innovatiorigr sustainable business development in the area analysed.
renewable energy sources, CLSC, PSP) is that it should eps such as the one in Figure 3 may constitute a useful tool
correctly placed in time and space. The number of variablegpporting the sustainable development assessment under the
which may be taken into consideration in such a processBEMA model. Another group of data which may serve the
practically unlimited. As regards the transport network, it capurposes of sustainable business development are the non-
be the spatial distribution of public transport stop#stitutional data, usually distributed along with open-source
(accessibility of transport), spatial distribution of the numbegoftware, on the GNU GPL basis or as freeware [47].
of parking spaces, transport network density, scatter
recharging points etc. Creation of the sustainable busine
development model is preceded by a choice of a strategy
the service development, which implicates the choice of tl
business location (head office and/or distribution points) to
considerable degree. In the process of business allocati
spatial indexation of a number of networks was undertake
namely settlement networks as well as those of econon
transport, culture and entertainment, education, science, hei
care and others. The spatial indexation, in which a busine
may be potentially located, was performed on the basis ol Fig. 3 Distribution of the number of workers employed in individual
previously prepared transport model of the Conurbation 1 territories [15].
Upper Silesia and #§browa Basin (Polish: konurbacja
gornalasko-zagtbiowska) being an outcome of the Green
Travelling international project implemented under the
ERANET Transport Il programme [40]-[42]. This model
constitutes the source in building the adaptive model of
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Figure 4 illustrates an outcome of using a tool extracting da*~
from open-source databases. Figure 4a shows the extrac

data concerning selected aspects of the transport network #
the conurbation analysed. In this case, the acquired d: i
comprised locations of public transport stops (train, tram ar SHOPS PUBLIC OFFICES SERVICES
bus), and traffic collectors (car parks, other parking area
have been marked on the map. In order to compare t
indicators obtained for different networks, the data bein
extracted in a manner shown in Figures 4a and 4b a

S

L

sl ~

aggregated in selected areas. An example of such aggrega CULTURE SPORTS REGREATTGN EDUCATION
has been provided in Figure 4c which illustrates the da

extracted from OSM maps, concerning the transport netwo , g 3

of the agglomeration analysed, subsequently aggregated T

spatial territories (the cell colour in Figure 4c corresponds 1 T :

the territory indicator value). With regard to the transpor HEALTH RELIGION TRANSPORT SERVICES

network, one should extract such indicators from open da
sources which make it possible to minimise the environment
impact related to the provision of the given service, e.(
through traffic minimisation in the network or rerouting it.

@ =

Fig. 5 Visualisations of selected variables in the area subject to analysis.

Fig. 6 Visualisation of population distribution in the area subject to
analysis.

Fig. 4 Acquisition of data from OSM sources using the authors’
proprietary tool:

a) visualisation of geolocation of public transport stops within th

area subject to analysis, b) visualisation of geolocation of public

transport stops within the territory of the Warsaw agglomeration, ¢

sample aggregation of transport network data from the area analys

Using the institutional and non-institutional databases fc
purposes of a practical example of application of th
sustainable business development model proposed in t
article, distributions of multiple variables were developecFig. 7 Visualisation of distribution of jobs in the area subject to analysis.
Visualisations of selected variables across individue

circulation territories have been provided in Figures 5 and . . - .
Another variable characterising the area, considered relevant

The colour of each spatial territory marked in these iaht of th bi f thi icle. is th lati £ th
illustrations corresponds to the number of objects of the givé'?'n ight of the subject of this article, is the population of the

type located within its borders (in this case, only selecté©? apalysed.. Tdh? follﬁwgg eTzaSmp!e . wlacs)ﬁ.baszjuson
stimulants proposed have been shown). Different spheres'%tft)r?at'on ?cql:wet _romlit et' entra .dt?jtl.stul::g |(E:3e( )
inhabitants’ activity were chosen for visualisation, namel9aa ase (stimulant visualisation provided in Figure 6).

shopping, official administrative matters, services, cultural
activities, sports or education etc.

V. PRACTICAL EXAMPLE

N order to illustrate practical application of the BEMA
model, the authors have analysed a case of a business
providing highly specialised eco-friendly services for tourists
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in the Conurbation of Upper Silesia andbiPowa Basin. Their with specific traits, e.g. persons up to the age of 26, mainly
services are assumed to ensure that the tourists coming togtlents. Another factor of major importance from the
conurbation are furnished with comprehensive assistance in fespective of development of the business described is the
scope of transport (changing places), translatioknowledge of places of residence and qualifications of persons
entertainment, participation in cultural events, accommodatiopelow the age of 26 years (considered dynamic, open,
meals, health care etc. It is proposed that this service shouldpbeficient in foreign languages, familiar with the distribution
implemented in such a manner that its environmental impaaf stimulants, proficient in using the Internet, capable of using
and encumbrance of the transport network can be reducedrip planner), which makes it possible to match the place of
(obviously assuming appropriate demand). On account of tresidence of a potential employee and the temporary location
assumptions made, all the movement performed under thiethe employer as well as the location of the object (facility)
service in question will be based on public transport or ecthe latter intends to visit. In order to minimise the negative
friendly vehicles. Bearing in mind the number of submissiorenvironmental impact of the service to be rendered, one must
received from potential clients under such a system, thdie familiar with the parameters of the transport network, and
spatial distribution and the immediate nature of the service nainly of public transport. It stems from the need to adapt the
temporary employment agency specialised in employee leasimgrking time and place of the potential employee delivering
has been chosen as the predominant format of econortie service to the employer's expectations. Public transport
activity [33]. The agency is to seek permanent collaboratodg®es not function equally well throughout the entire day, which
among persons in disposal of eco-friendly means of transpogtjuires a particularly careful choice of the distribution of
(e.g. hybrid and electric cars). Moreover, by way of employestudents’ homes and places of education which would support
leasing, the agency is to hire students as guides (or rath@pid and unfailing provision of the service at the location
assistants) for tours around the conurbation area (for variombkere it is generated. Owing to such an approach, the traffic
cultural and mass events). In the showcased project, thecurring in the transport network in connection with the
business in question will keep developing by offeringervice can be minimised. What also matters with regard to the
innovative services (since no identical services are offersérvice generation point is the knowledge on the distribution of
elsewhere in Poland) which minimise the transport netwototels, sports and recreation facilities, large shopping centres,
load and do not endanger natural environment. Minimisatiaminemas, theatres, night clubs etc. Correlation of these data
of the business’s environmental burden is assumed to &ets makes it possible to appropriately choose both employees
ensured by using individual means of eco-friendly transport & the business and locations of its divisions. A
well as by commissioning students with the most adequadé&ision/branch office location (place where the employer is
skills and, at the same time, residing at the nearest locationtaen over) should be adapted to the distribution of the
the place where the service is to be delivered at the momeotential points where orders may be placed (hotels, railway
when it is accepted for performance. In the case when thitions, tourist information centres etc.). The goal of
person assigned to the given job is not in disposal of an e@mvironmental efficiency of the project is pursued by
friendly means of transport, he or she should see to itEnimising the range of travel by means of individual eco-
completion using collective transport. Such an approach maKeendly vehicles or by making smart use the public transport
it possible to apply the BEMA model in combination with th€using the GT trip planner). Having correlated the employees’
GT dedicated trip planner [40]. This planner enables the mgdtaces of residence with the locations involved in the service
environmentally friendly route to be set in any choseprovision, one can eliminate a fair share of travel by individual
transport network. Under such a model of the businesseans of transport, thus reducing the transport network load.
development sustainability, the company must consid@etailed analyses of environmental impact of the service in
various potential locations for their offices (both head officquestion have not been addressed in this article.

and service points) in the conurbation with reference to the In order to acquire input data for preparation of the model
distribution of facilities and institutions supporting theirof sustainable business development, the authors have chosen
operations (mainly hotels). Moreover, the company must algwdividual parameters describing the space and supporting the
dynamically analyse changes in the distribution of businesmovation implementation in the scope of the service planned.
stimulants within the area analysed, and change the layoutlofone part (demand), the service provision is supported by
their outposts in time as well as accordingly modify theuch locations as hotels, catering points, entertainment and
parameters of their service (e.g. by temporarily employingulture centres. What seems to be beneficial for the service
more students with Chinese language skills). On account of fvision in the other part (supply) is the locations where
considerable rotation of personnel (temporary employmenfotential tour guides may reside (higher education schools,
incidental demand for large numbers of employees (seasonatitydent campuses etc.). In order to implement the sustainable
of tourist circulation), variable characteristics of customemdevelopment model, values of selected simulant parameters
(different and periodically changing language groups, grougthe problem of occurrence of destimulants has been
of different profiles like businessmen or seniors) or thdisregarded in this article), describing characteristics of each
mobility required of them, the company is seeking employee$ 11 municipalities in the area subject to analysis, were
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correlated. The assumed goals were achieved by comparagwhich the relevant data are available. The conurbation area
thirteen parameters describing different systems (characterisethlysed features this functionality owing to the Central
by values of selected stimulants) in all spatial territories of ti&tatistical Office databases (business statistical numbers,
given municipality (economy, education, health care etc.). Tim®pulation numbers) and OSM maps (there are also other
relevant calculations were conducted for the entire area subjdatabases not mentioned in the article, e.g. vehicle registers).
to analysis for the sake of comparison (they have not bebsing the BEMA model, one can alternatively perform a
presented due to the large size of the calculation tablespatial analysis based on Tobler’s first law, according to which
319x319). In the example discussed in the article, after“averything is related to everything else (in geographical
preliminary analysis of the entire conurbation, the arespace), but near things are more related than distant things”
analysed was narrowed down to the territory of thf88]. Researchers are unanimous in claiming that spatial units

municipality of Katowice. are subject to observable influences exerted by their
Katowice | Nol | NoW NoWP|NoSh| NoO [NoSe| NoH | NoC | NoR | NoS [ NoB [ NoT | NoE | Neighbouring territorial units. In the context of this article,
R values . . . . .
Nol 1000 circulation territories affect one another in the spheres of the
I\II\IO\}\X’ 1.000] 1.000 13 variables analysed. The process of mutual impact between
o 0.305| 0.305| 1.000| . . . . . .
Nosh T 0.528 0.526l 0.714 L.ooo circulation territories depends on the economic, social and
NoO | 0.115 0.115/SAREIRS H1000 political changes occurring in these territories [32]. In terms of
NoSe 0.296| 0.296| 0.752| 0.867| 0.515| 1.000| . . .
NoH [0.778 0,778 0.514 0.705| 0.494 0.551] 1,000 autocorrelation of different spatial parameters, the study
NoC | 0134 0.134JIGERNORIE) 0.435,fBGEY 0.428(/1,000 entails the phenomenon of autocorrelation between values of
NoR 0.551| 0.551| 0.317| 0.539| 0.299| 0.518| 0.556| 0.263| 1.000 . . . . .
NoS__ | 0.400 0.400] 0.130] 0.135] 0.034 0.209 0.336] 0.325] 0.415] 1.000) the given property in the selected location and neighbouring
NoB 0.144| 0.144| 0.465| 0.370| 0.320| 0.381] 0.211] 0.260| 0.215| 0.081| 1.000| Ob]eCtS It |S Conducted W|th reference tO Iocal Statlstlcs Of
NoT 0.044| 0.044| 0.042| 0.177|-0.053| 0.176/-0.047|-0.082| 0.401] 0.026| 0.395| 1.000 . . . . A
NoE | 0.654] 0.654| 0.333] 0,603| 0.416] 0.443]0.800] 0.363 0.499 0.397 01070061 100 LISA (Local Indicators of Spatial Association), providing a

more detailed picture of the spatial structure of the given

Table 1 Correlation of subsystems within the area subject Process (in this case: impacts). This, in turn, makes it possible

to analysis — Katowice to track the distribution of values of the property being

Description: Nol — population, NoW — no. of workers, NoWRo-o! examined (or correlation of properties). Figure 8 shows the
workplaces, NoSh —no. of shops, NoO —no. of offices, NoSe — no.@hssification of spatial territories within the borders of
service points, NoH — nq. pf health care centres, NoC — no. of CU'tPF@atowice. Each territory is classified as: HI-HI (high-high),

ol el Ceres, NS o, 1 S0 (e84l (owehigh), H-LO (righriow) and LO-LO (owion)

' | ' . P e LO-LO symbol indicates spatial territories of the

NoE — no. of education centres. L . ) . I
. ~ municipality where minor traffic disturbances within the
In Table 1, the colour yellow marks the correlation Coeff'c'e%rritory are accompanied by minor disturbances in

designated as almost complete (r>0.9). Green corresponds,&hhouring territories. Territories of small disturbances are
very high correlation (0.7<0.9). Blue marks high correlation fayourable of the service implementation.

(0.5<&0.7). The classification of the correlation coefficient
values applied follows J. Guilford.

Table 1 provides a correlation of spatial variables describil
52 spatial territories of the municipality of Katowice in the
scope of the chosen stimulants for the service implementatis
Individual columns and rows contain numerical indicator
(number of facilities/objects of the given type within the are
analysed) for the chosen 13 networks (specific stimulant:
Certain correlations in Table 1 may be purely statistical, and
is the task of the persons managing the business to indic
relationships in Table 1 which they consider relevant for tt Fig. 8 LISA statistics calculated for Katowice.
sustainable business development (substantiated choiceg@th an analysis as the one illustrated in Figure 8 enables
stimulants). The indicators contained in Table 1 are correlatgfinination of spatial territories which, despite featuring
in a system of territories (matrix of 52x13: 52 territori€Sgtimulants of appropriate values, when correlated with one
mutual correlation of 13 stimulants). The average correlati%other, do not display good parameters of the transport
ratio for the entire area came to 0.540769. ~ network. Alternatively, this analysis allows for elimination of

In the course of the analysis of the chosen businessgfitories which prove inferior in terms of the values of
development sustainability strategy, following the principles Qfiimyjant parameters compared to adjacent territories (in
the model proposed (BEMA), an analyst is in disposal of a Sghich case, for instance, distribution of the product or service
of data concerning the correlations between individugl ihe these territories may prove unprofitable).

networks: transport, tourism, entertainment, education, hea‘ﬂbure 9 shows the spatial distribution of the chosen

care etc. The networks (stimulants which describe them) &fgrameters of different stimulants for the networks studied,
compared with reference to any chosen area subject to analysis

LISA calculation, Katowice, POLAND

m HI-LO LO-HI LO-LO
: o =2 .

=. Analised road néiwprk, Katéwice, POLAND
= i7 5

2 f =4

Tty

ISSN: 2309-0685 218



INTERNATIONAL JOURNAL OF ECONOMICS AND STATISTICS Volume 4, 2016

considered relevant from the perspective of the area in whithe assumption made for purposes of Table 2 is that the
the service analysed is to be rendered. Figure 9a depicts &malysis comprises variables applicable to a client who intends
distribution of places where students reside in Katowice andtim participate in a mass event in the city.

adjacent territories. It shows the scattering of employees t

.Coefﬁcient r Number of Number of | Number of Stadium,

matching the profile of the service to be provided from tt persons students | hotels (S3) | sports and

. f : . f studying in | residing in the performance
functional and geogr_apr_uc perspective. Figure 9b illustrates the given given hall, skating
arrangement of territories where students are educated. | territory (S1) | _territory (S2) rink (S4)
important because they will not always travel to work frol 2; 005527‘11 :
homg, but equally often from s.chools. after classes are f|n|.sI 3 023331 LV 1
(particularly in extramural studies). Figure 9¢ shows locatio S4 0.08304 0.422934 |  0.215577 1
of hypermarkets in the area subject to analysis, as they t
some part of mass events. Then, in Figure 9d, the distribut Table 2 Correlation of subsystems within the area subject
of hotels in the municipality and in its direct vicinity has bee to analysis — Katowice.

depicted (places from which customers are collected and ..
which they are assisted). The scattering of pubs, restaurants ) ) ] ]
and night clubs as well as cinemas, museums etc. has pBaged on the analysis of the values provided in Table 2, it was

presented in figures 9 e, f and g for obvious reasons (beﬁe@tablished that there was a certain correlation between the
stimulants decisive for the service). distribution of the number of students having their homes in

individual territories subject to analysis and the number of

Y oS ! PR g Y hotels and large sports/performance centres. In the next step of
iﬁ @ o the study, the data concerning the distribution of places of
»,9‘ { f, { j, residence of potential employees were correlated with the
i ) - distribution of qualitative data characterising the transport
o NVERITES PR ARKET S OTES L network (LISA statistics, Figure 8). With reference to the
v 1Y T A results of this procedure, individual territories inhabited by
T g2 T@? students in the area of Katowice were selected, in which they
L ”\7 L would be recruited for purposes of assistance for tourists
PUBS, RESTAURANTS NIGHT CLUBS CINEMAS MUSEUMS reporting the need for a personal guide. Such student-related

locations minimise the environmental impact of the service in
Fig. 9 Visualisation of spatial distributions of parameters consider@festion. Students living in considerable distances from the
relevant for the business analysed. locations of the facilities which support the service provision
are classified as the “backup”. Having analysed the data
Having correlated the data provided in maps in Figures 9 apgbvided in Figure 8, one can select the territories which allow
10 with the business’s location (head office/service pointsytydents to reach the facilities visited by the customer using the
addresses of customers and places of residence of thosgHgrtest route or one where the LO-LO type territories are
provide the service (i.e. students), one is able to pursuegedominant (being characterised by a higher potential for fast
concept of sustainable development of the business analysegig reliable travel to the working place, which also contributes
conformity with its operational policy. Figure 10 shows tho innovativeness of the service). Besides the quality of the
distribution of major performance and sports centres. Resuliginsport network in the territories inhabited by students and in
of the correlation of systems supporting the businesge target territory where the job is to be performed (also in
(intersystem correlation) have been provided in Table 2 (whef@nsition territories, if there are any), one should assess the
four variables (S1..S4) have been selected as those whighilability of public transport (distribution of the number of
describe parameters of the four networks considered importafdps in spatial territories), the distribution of parking areas
(Figure 4) etc. It is also possible to apply procedures of direct
assessment of the number of connections by individual means
of transport between the student’s place of residence and the
mass event venue. For that purpose, one can use a highly
specialised trip planner, Green Travelling, developed under
the ERANET programme (more about this subject in [40]-
[42]). In Table 3, the application of the method proposed has
been demonstrated by showcasing a customer willing to
receive a comprehensive and eco-friendly tourist service in the
area subject to analysis (appropriate variables have been
selected with reference to this assumption).
Fig. 10 Spatial distribution of major entertainment centres.  Analyses of correlation coefficients for the chosen stimulants
relevant from the perspective of development of the business
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examined have been provided in Tables 2 and 3. With VI. CONCLUSIONS

reference to an apalysis of the data contained in the tables, t CCORDING to the authors, sustainable business
strong _supp!y stmulant assumed f‘?r_ the sak_e 9f furth development starts already when the service or product
calculations is the item of (_Jlata des<_:r|b|ng the distribution %fhoice is made. Another matter of major importance is the
students’ places of residence in the area analysliection of correlated variables (stimulants and destimulants)
Nevertheless, instead of the foregoing, one can also assumesi€gifterent networks considered relevant from the point of
stimulant defined by the distribution of the number of studen{ge\w of the business profile, bearing in mind that its negative
attending higher education schools in the chosen area. Tdifjironmental impact should be minimised. For that purpose,
distribution of student homes and centres of higher educatigpecific studies must be conducted in order to determine
within this area is best correlated with potential locationendogenous variables affecting the success of the product or
where the service in question is to be rendered (hotels, pubsivice offered by the business. In many cases, relations
restaurants etc.). The next stage was a test which consistetidétween such variables are completely unknown, particularly
randomly picking the points of deployment of potentialn cases of innovative (or niche) products and services. The
employees in the territory of the municipality (proportionallyelations between variables describing the services or products

to the distribution of stimulants within the area subject tgelivered by the business and those describing the relevant
networks existing in its surrounding can be studied using basic

analysis). VOl ! ° 45INg

Coefficient Students, | Students, | Restaurants, | Night | Cinemas, | Museums, statistical methOdS.. ChOOSIng i variables from individual
r | universities | residence | pubs(R4) | clubs | theatres | galleris | networks surrounding the business for purposes of the
- R ®2) ®3) R6) ®71 correlation procedure depends to a considerable extent on how
L L% =0 the business’'s managers perceive and feel about the
Ry 0341 040 Lo | __ sustainable development idea. If it is the sustainable
R6 012 0.0 0437 | o024 1000 development through innovation, one should seek such
R7 0.243 0.253 0.417 0.173 0.271 1.000

networks and variables describing them which support the
given innovation (product or service). Another aspect of the
model presented in the paper is the matching between the
business development sustainability and the parameters of the
For the selected locations of potential employees of tfigansport network through correlation with the transport
business, the spatial territories they inhabit were examinedNgtwork indicators (LISA procedure). In the study discussed in
terms of values of the characteristic illustrated in Figure 8. i€ article, this matching was assessed through measurement of
this manner, certain employees were eliminated from @€ number of mutual influences (interferences) between
randomly picked group, namely those whose availability ofghicles in spatial territories. Spatial territories with a lower

demand could be limited (lower mobility) on account O]number of influences are supportive of the service
%%velopment. Also other parameters of the transport network

unfavourable parameters of the transport network at their pla . . . .
P P P be used in this procedure, such as those more linked with

of residence. In the next step of the process, one should m e operating profile of the given business. In broader terms,

the location of the business’s head office and potential brang en the entire transport system may each time be correlated
offices to the distribution of demand stimulants. Based on SUW?th the given business with regard to its sustainable
an analysis, the final choice of business locations was maded@%elopment. The BEMA model presented in the article may
shown in the visualisation provided in Figure 11. be complemented with analyses performed using the DPSIR

Table 3 Correlation of subsystems relevant to the business.

\ (Driving force, Pressure, State, Impact, Response) framework
g = S [48] and sufficiently extended to entail elements related to
== T - —— ————— \f‘/\ ~ such aspects as e.g. transport accessibility of the given spatial
= EiaES S SR WL T . territory or support for the suitable modal breakdown of traffic
= AR S L ing i
[T \7& Lt s ci [49] and planning in management of development [3].
oSS RS R T
D A Lo e B ACKNOWLEDGMENT
\- B CH PO, 3 1 . . . .
= "Aﬁz nY f__,\,jx 280 ﬂf»@ A ST The studies and results discussed in the article were
’ 7& S e N I = 1 financed using the funds of the National Centre for Research
Ve S S5 b . . . .
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g é S 7m as a part of the ERA-NET Transport Il Future Travelling
ra| ] ] Best suited regions of space, “
¢§, = » S take o sccount Programme: “A platform to analyse and foster the use of
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Fig. 11 Selection of spatial territories favourable for the business for Research and Development kﬁ% ﬂ%%ﬂ{ —
location in accordance with the model proposed (blue box). favel Lt [C
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